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FROQWUDVW EULJKWQHVYVY VDWXUDWLRQ ZDWHUPDUN

FRQWUDVW HTXDOL]HU
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FURS DQG URWDWH GHSUHFDWHG
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OHQV FRUUHFWLRQ

OHYHOV
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RWKHU UHVRXUFHV
6SHFLDO 7RSLFV

FRORU PDQDJHPHQW
RYHUYLHZ

GLVSOD\ SUR20H

UHQGHULQJ PHWKRG

UHQGHULQJ LQWHQW
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GDUNWDEOH LV DQ RSHQ VRXUFH SKRWRJUDSK\ ZRUN3RZ DSSOLFDWLRQ DQG UDZ GHYHOF
SKRWRJUDSKHUV W PDQDJHV \RXU GLJLWDO QHJDWLYHY LQ D GDWDEDVH OHWYV \RX YL}
HQDEOHV \RX WR GHYHORS DQG HQKDQFH \RXU UDZ LPDJHV

7KH VRXUFH UHSRVLWRU\ IRU WKLV GRFXP HKQWYWWDSWL R QL WIX\XEEHF RRPX Q B UDNWW D E @ B \RIBIH G BVBEFR\F
UHODWLQJ WR WKLY GRFXPHQWDWLRQ FDQVEHNSHUWRDYSEXEGO BHFXHDW IDQQDDQVW WKLV UHSR'

7KLYV GRFXPHQWDWLRQ LV UHGHDV DG PHRG/HU WKH


https://github.com/darktable-org/dtdocs.git
https://github.com/darktable-org/dtdocs/issues/new
https://www.gnu.org/licenses/gpl-3.0.en.html

2YHUYLHZ XVHU LQWHL

2YHUYLHZ
XVHU LQWHUIDFH

YLHZV

7KH IXQFWLRQDOLW\ LQ GDUNWDEOH LV VHSDUDWHG LQWR VL[ GLxHUHQW YLHZV

OLJKWWDEOH

O0DQDJH LPDJHV DQG FROOHFWLRQV

GDUNURRP

'"HYHORS D VLQJOH LPDJH
PDS

6KRZ JHR WDJJHG LPDJHV RQ D PDS DQG PDQXDOO\ JHR WDJ QHZ LPDJHV
SULQW

6HQG LPDJHV WR D SULQWHU

VOLGHVKRZ

'LVSOD\ LPDJHV DV D VOLGHVKRZ SURFHVVLQJ WKHP RQ WKH 3\
WHWKHULQJ

5HPRWHO\ FDSWXUH DQG VDYH LPDJHV WDNHQ ZLWK D FRQQHFWHG FDPHUD

<RX FDQ VZLWFK EHWZHHQ YLHZV E\ FOLFNLQJ WKH YLHZ QDPH DW WKH WRS RI WKH ULJK
KLIKOLJKWHG RU E\ XVLQJ RQH RI WKH IROORZLQJ NH\ERDUG VKRUWFXWYV

! yyyoé VZLWFK WR OLJKWWDEOH
" yyyo VZLWFK WR GDUNURRP

0 yyyo VZLWFK WR PDS

3 yyyo VZLWFK WR SULQW

6 yyyo VZLWFK WR VOLGHVKRZ
7 yyyo VZLWFK WR WHWKHULQJ

VFUHHQ OD\RXW

7KH OD\RXW RI DOO GDUNWDEOH YLHZV LV VLPLODU DQG FRQVLVWYV RI D FHQWHU DUHD Z

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/overview/user-interface/screen-layout/screen-layout.png

2YHUYLHZ XVHU LQWHL

FHQWHU DUHD &RQWDLQV LQIRUPDWLRQ DQG IXQFWLRQDOLW\ VSHFL2F WR WKH FXL
OHIW SDQHO &RQWDLQV PRGXOHV SULPDULO\ XVHG WR SURYLGH LQIRUPDWLRQ
ULJKW SDQHO &RQWDLQV PRGXOHV SULPDULO\ XVHG IRU LPDJH SURFHVVLQJ

WRS EDQQHU &RQWDLQV LQIRUPDWLRQ DERXW WKH FXUUHQW GDUNWDEOH YHUVLR(
XVHG E\ VRPH PRGXOHV WR VKRZ DGGLWLRQDO KLQWYV DQG PHVVDJHV

WRS SDQHUIRYLGHY DFFHVV WR JOREDO VHWWLQJY DQG VKRUWFXWYV
ERWWRP SDQHO 3URYLGHV DFFHVV WR YLHZ VSHFL2F VHWWLQJY DQG VKRUWFXWYV

20PVWUNISPHOSMHO $Q RSWLRQDO SDQHO WKDW FDQ EH HQDEOHG DW WKH ERWWR!
WKH OLJKWWDEOH YLHZ RU D 20PVWULS LQ RWKHU YLHZV RI LPDJHV LQ WKH FXUU}

SDQHO VL]H DQG YLVLELOLW\

7KH OHIW ULJKW DQG 20PVWULS WLPHOLQH SDQHOV FDQ EH UHVL]HG E\ GUDJJLQJ WKHLL

(DFK RI WKH SDQHOV FDQ EH H[SDQGHG RU FROODSVHG E\ SUHVVLQJ WKH WULDQJOH ORF
YLVLELOLWN FDQ DOVR EH DGMXVWHG XVLQJ NH\ERDUG VKRUWFXWYVY DV IROORZV

7$% 7THPSRUDULO\ H[SDQG WKH FHQWUH YLHZ WR ILOO WKH ZKROH ZLQGRZ
3UHVYV DJDLQ WR UHWXUQ WR WKH SUHYLRXV YLHZ

) 7RJJOH IXOOVFUHHQ PRGH

6KLIW &WUO W 7RJJOH WKH WRS SDQHO EHWZHHQ WKH LPDJH DQG WKH WRS EDQQHU

6KLIW &WUO E 7RJJOH WKH ERWWRP SDQHO EHWZHHQ WKH LPDJH DQG WKH ILOPVWULS

6KLIW &WUO O 7RJJOH WKH OHIW SDQHO

6KLIW &WUO U 7RJJOH WKH ULJKW SDQHO

&WUO | 7TRJJOH WKH ILOPVWULS WLPHOLQH
&WUO K 7RJJOH WKH WRS EDQQHU
E 7RJJOH DOO ERUGHUVY DQG SDQHO FROODSVH FRQWUROV

GDUNWDEOH XVHU PDQXDO
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2YHUYLHZ XVHU LQWHL

1RWH7/KH VL]H DQG YLVLELOLW\ RI WKH SDQHOV DUH VWRUHG LQGHSHQGHQWO\ IRU HDFK

20PVWULS

7KH 20PVWULS ZKHQ HQDEOHG LV VKRZQ DW WKH ERWWRP RI WKH VFUHHQ H[FHSW LQ V
WKWLPHORRGEXOH DQG GLVSOD\V WKH LPDJHWR OORF WHMQEFQ WHKIHQWLIKWWDEOH YLHZ <RX
20PVWULS E\ VFUROOLQJ ZLWK WKH PRXVH ZKHHO

7KH 20PVWULS DOORZV \RX WR LQWHUDFW ZLWK LPDJHV ZKLOH \RX DUH QRW LQ WKH OLJ
LPDJH LQ GDUNURRP PRGH \RX FDQ VZLWFK WR DQRWKHU LPDJH WR E\ FOLFNLQJ LWV Wk
FRORU FODVVLI\ WKH LPDJHV DV \RX GR LQ OLJKWWDEOH DV ZHOO DV FRS\ SDVWH WKH

6HH WAOPVWBRS XOH GRFXPHQWDWLRQ IRU PRUH LQIRUPDWLRQ

WRS SDQHO

7KH WRS SDQHO LV FRPPRQ WR DOO GDUNWDEOH YLHZVY DQG SURYLGHV DFFHVV WR D QXI

2Q WKH OHIW KDQG VLGH

YLHZ

&KRRVH ZKLFK LPDJHV WR YLHZ LQ WKH OLJKWWDEOH 20PVWULS EDVHG RQ VWDU UDWL
VRUW E\

&KRRVH D SURSHUW\ E\ ZKLFK WR VRUW WKH LPDJHV

VRUW RUGHU
6ZLWFK WKH VRUW RUGHU DVFHQGLQJ GHVFHQGLQJ

2Q WKH ULJKW KDQG VLGH

JURXSLQJ
([SDQG RU FROWMSSHG LPDJHV
WKXPEQDLO RYHUOD\V

'H2QH ZKDW LQIRUPDWLRQ LV RYHUODLG RQ WR WKXPEQDLOV LQ WKH OLIJIKWWDEOH 20P

<RX FDQ GH2QH GL+HUHQW VHWWLQJV GHSHQGLQS WRQ HUKIK KX P BDQR K GGMENBLIB WM HR | KRZ
GHOLPLWHUV DUH VHW

FROQWH[W VHQVLWLYH KHOS
&OLFN WKLV LFRQ DQG WKHQ FOLFN RQ b FRQWURO HOHPHQW WR EH GLUHFWHG WR WKl
VKRUWFXW PDSSLQJ

&OLFN WKLV LFRQ WIR/ W@ N K RUKH XRMRBBISBRQIUHDWH NH\ERDUG PRXVH VKRUWFXWV
SUHIHUHQFHV
9LHZ DQG DPHQG GDIWWBEBEBEWY VHWWLQJIV

NH\ERDUG VKRUWFXWYV

OXFK RI WKH IXQFWLRQDOLW\ LQ GDUNWDEOH FDQ EH FRQWUROOHG YLD NB\HRBUG Q/KHRW )
VKRUWFXWYV

3UHVV WKH + NH\ IRU KHOS LQ DQ\ GDUNWDEOH YLHZ WR VKRZ D OLVW RI DOO VKRUWFX

GDUNWDEOH XVHU PDQXDO
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2YHUYLHZ VXSSRUWHG 20H |

VXSSRUWHG 20H IRUPDWYV

GDUNWDEOH VXSSRUWY D KXJH QXPEHU RI 20H IRUPDWYV IURP YDULRXYVY FDPHUD PDQXIDF\
UDQJH RI ORZ DQG KLJK G\QDPLF UDQJH LPDJHV 6 PDLQO\ IRU GDWD H[FKDQJH EHWZHHQ

,Q RUGHU IRU GDUNWDEOH WR FRQVLGHU D 20H IRU LPSRUW LW PXVW KDYH RQH=RI WKH
$5, $5: %$< %04 &$3 &,1( &5 &5 &5: &6 '& ‘&5 '1* *35 (5) ))) (;5 .$ ,,4 -3(*
-3* . & .'& 0'& 0() 026 05: 1() 15: 25) 3() 3)0 31* 3;1 47. 5%) 5%$: 5'& 5: 5:

65 65) 65: 67, 7,) 7,)) :)

.| GDUNWDEOH ZDV FRPSLOHG ZLWK -3(* VXSSRUW WKH IROORZLQJ-H[WHBQVBRQV DUH I

,| GDUNWDEOH ZDV FRPSLOHG ZLWK *UDSKLFVODJLFEN VXSSRUW WKH IBROORZAROQF H[WHQVL
-1* -3& -3 0,)) 01* 3%0 3*0 310 330

FDPHUD UDZ 20HYV

GDUNWDEOH UHDGV UDZ 20HV XVLQJ VoK 6RSSHHIRWR X UGB A ECGBYHORSHG E\ .ODXV 3RVW D
DV SDUwW Rl WKH GDUNWDEOH SURMHFW 7KH QXPEHU RI VXSSRUWHG FDPHUDV DQG 20H I|
FDPHUD PRGHOV DUH VXSSRUWHG DQG QHZ RQHV WHQG WR JHW DGGHG YHU\ TXLFNO\ ,V
DQ H[KDXVWLYH OLVW

‘LWK WKH H[FHSWLRQ RI )XML20P ; 7UDQV FDPHUDVY GDUNWDEOH GRHV QRW GHFRGH LPD.
HJ 6LJPD FDPHUDV ZLWK WKH )RYHRQ ; VHQVRU

RWKHU LPDJH 20HYV

GDUNWDEOH QDWLYHO\ UHDGV yRUGLQDU\ LPDJHV LQ -3(* ELW ELW 31* DQG ELW
SRDWLQJ SRLQW 7,)) IRUPDWV

GDUNWDEOH DOVR UHDGV KLJK G\QDPLF UDQJH LPDJHV LQ 2SHQ(;5 5*%( DQG 3)0 IRUPDW

GDUNWDEOH XVHU PDQXDO


https://github.com/darktable-org/rawspeed

2YHUYLHZ VLGHFDU 20HV QRQ GHVWU.

VLGHFDU 20HV QRQ GHVWUXFWLYH H

VLGHFDU 20HYV

GDUNWDEOH LV D QRQ GHVWUXFWLYH LPDJH HGLWRU DQG RSHQV DOO LPDJHV LQ UHDG R
PHWDGDWD WDJV DQG LPDJH SURFHVVLQJ VW;HSVLGWY FOWRW H/EK H QHVH S DW DWH VWRUHG D
RULJLQDO 5DZ 20HV DQG DOORZ GDUNWDEOH WR VWRUH LQIRUPDWLRQ DERXW WKH LPDJF
WRXFKLQJ WKH RULJLQDO UDZ 20HV :KHQ \RX LPSRUW DQ LPDJH LQWR GDUNWDEOH IRU \
JHQHUDWHG 7KH JHQHUDWLRQ RI ;03 20$WHF B QHEX BV V DE/ORWDXIW WISV LV QRW UHFRPPH
QRUPDO XVH

JRU D JLYHQ VRXUFH LPDJH PXOWLSOH HXXISWLEDRDHNVRRHIVVWDOVRBGLQJ WKH VDPH LQSX
HDFK KDYLQJ WKHLU RZQ PHWDGDWD WDJV DQG SURFHVVLQJ VWHSV (DFK GXSOLFDWH R
EDVHQDPH! H[WHQVLRMQSUHVHQWHG E\ D VHSDUDWH ;03 VLGHFDU 20H ZLWK D 20HQDPH

EDVHQDPH!BQQ H[WHQVEZRAUWREHSUHVHQWYV WKH YHUVLRQ QXPEHU RI WKDW HGLW ,QIF
WKH yGXSOLFDWH ZLWK YHUVLRQ QXPEHU JHUR 6 LV VBE\DRAHOQ® B B! WHHV W IO H RIXUHPRSHUYD RE
QXPEHU RI HDFK GXSOLFDWH LYPFRDMSODOQNRIGPORGIRH LQ HDFK RI GDUNWDEOHUOV YLHZV

<RXU ZRUN LV DXWRPDWLFDOO\ VIQFKURQLVHG WR WKH VLGHFDU 20HV ZLWKRXW WKH QH
\RXU GDWD PDNH VXUH WKDW \RX DOVR UHWDLQ FRSLHV RI WKH ;03 20HV DV WKHVH DUF
RI D GLVDVWHU

,Q DGGLWLRQ WR WKH VLGHFDU 20HVY GDUNWDEOH NHHSVY DOO LPDJH UHODWHG GDWD LC
RQO\ EH YLHZHG DQG HGLWHG IURP ZLWKLQ GDUNWDEOH LI LWV GDWD KDV 2UVW EHHQ Ol
DXWRPDWLFDOO\ ZKHRSWFRXWPUPWIH ,I DQ LPDJH LV VXEVHTXHQWO\ UH LPSRUWHG WKH G|
WKH FRQWHQWYV RI LWV ;03 20H

2QFH DQ LPDJH KDV EHHQ LPSRUWHG LQWR GDUNWDEOH WKH GDWDEDVH HQWULHV WDNF
FKDQJHV WR WKH ;03 20H E\ DQ\ RWKHU VRIWZDUH DUH QRW YLVLEOH WR GDUNWDEOH 06 \
GDUNWDEOH VI\QFKURQL]HV WKH 20H 2Q UHTXHVW GDUNWDEOH FDQ EH FRQ2JXUHG WR V
D FKRLFH WR XSGDWH WKH GDWDEDVH RU RYHUZULWH WKH ;03 20H ZKHUH FKDQJHV DUH |
LBUHIHUHQFHV I VWRUDJH ! [PS

GDUNWDEOH XVHU PDQXDO



2YHUYLHZ VLGHFDU 20HV QRQ GHVWU.

LPSRUWLQJ VLGHFDU 20HV JHQHUDWHG E\ RWKH!I

'KHQ LPSRUWLQJ DQ LPDJH GDUNWDEOH DXWRPDWLFDOO\ FKHFNV LI LW LV DFFRPSDQLH
QDPH&DVHQDPH! H[WHQVLRQUEHPSHQDPH!BQQ H[WHQVIGDUNWSBEOHIV ;03 20H QDPLQJ IR\
GDUNWDEOH DOVR FKHFNV IRU WKH SUHVEDRVHQMIPH 2 (MHE HQQWRHQRUPUPDW IRU /LJKURRP
20HV )LOHV ZLWK WKH ODWWHU QDPLQJ IRUPDW ZLOO EH UHDG E\ GDUNWDEOH EXW ZLO
LPSRUWHG GDUNWDEOH ZLOO JHQHUDWH DQ DGGLWLRQDO ;03 20H XVLQJ LWV RZQ QDPL(

$W SUHVHQW GDUNWDEOH LV DEOH WR ORDG WKH IROORZLQJ PHWDGDWD IURP /LIKWURF
SURFHVV

WDJV LQFOXGLQJ KLHUDUFKLFDO WDJV
FRORU ODEHOV

UDWLQJV

*36 LQIRUPDWLRQ

,Q DGGLWLRQ GDUNWDEOH KDV EHHQ GHVLIJQHG WR KHOS PLJUDWH VRPH LPDJH RSHUDW
KHUH LV QRW WR PDNH GDUNWDEOH D GURS LQ UHSODFHPHQW IRU DQ\ RWKHU VRIWZDUH
ZRUN \RX KDYH DOUHDG\ LQYHVWHG LQWR \RXU LPDJH ,W LV LPSRUWDQW WR XQGHUVWD
LGHQWLFDO UHVXOWY WR RWKHU VRIWZDUH 7KH XQGHUO\LQJ SURFHVVLQJ HQJLQHYV DUH
GHSHQG D ORW RQ WKH LQGLYLGXDO LPDJH ,Q VRPH FDVHV WKH UHVXOWY PD\ EH VLPLC
UHTXLUHG LQ GDUNWDEOH

7KLV PLJUDWLRQ KDSSHQV DXWRPDWLFDOO\ ZKHQ HQWHULQJ WKH GDUNURRP YLHZ SURY
IRXQG

$W SUHVHQW GDUNWDEOH LV DEOH WR KDQGOH WKH IROORZLQJ GHYHORSPHQW VWHSV |
FRUUHVSRQGLQJ GDUNWDEOH PRGXOH LQ SDUHQWKHVHYV

FURS DQG URWPWEHEQG URWDWH
EODFN OHY$OVXUH
H[SRVXUHSRVXUH
YLIQHWWBQHWWLQJ
FODUIOMRFDO FRQWUDVW

WRQH FXWRKDH FXUYH

+6/ FRORU JRQHV

VSOLW WRODQW WRQLQJ

JUDLQUDLQ
VSRW UHPRBR® UHPRYDO

ORFDO FRSLHYV

0DQ\ XVHUV KDYH KXJH LPDJH FROOHFWLRQV VWRUHG RQ H[WUD KDUG GULYHV LQ WKHLU
PHGLXP 5%, 1$6 H[WHUQDO KDUG GULYHV HWF

W LV D FRPPRQ UHTXLUHPHQW WR GHYHORS D QXPEHU RI LPDJHV ZKLOH WUDYHOOLQJ X\
EDFN WR WKH RULJLQDO VWRUDJH PHGLXP +RZHYHU FRS\LQJ LPDJHV PDQXDOO\ IURP Wt
FXPEHUVRPH DQG SURQH WR HUURUV 7KH yORFDO FRSLHVY IHDWXUH RI GDUNWDEOH KDV
FDVHV

<RX FDQ FUHDWH ORFDO FRSLHV RI VHOHFWHG LPDJHV IURP ZLWKLQ WKH OLJKWWDEOH |/
FRQWLQXHG DFFHVV WR LPDJHVY HYHQ LI WKH H[WHUQDO VWRUDJH LV QR ORQJHU FRQQHI
PHGLXP KDV EHHQ UHFRQQHFWHG \RX FDQ V\QFKURQL]H WKH ;03 VLGHFDU 20HV EDFN WF
7KHVH RSHUDWLRQV FDQ E/H ORDEQGH G QPIRIEGBHOYH LQ WKH OLJKWWDEOH

JRU VDIHW\ UHDVRQV LI ORFDO FRSLHV H[LVW DQG WKH H[WHUQDO VWRUDJH LV DYDLODE
VIQFKURQL]J]HG DW VWDUW XS

/IRFDO FRSLHV DUH VWRUWHRG(ZEWRKD WHKBNWDEBOFHWRU\ DQIGP QDPMB$785(! (;7ZKHUH
6,*1$785(V D KDVK VLIQDWXUH 0' RI WKH IXDOVSWWHK RDRHLQPRG 20HQDPH H[WHQVLRQ

/IRFDO FRSLHVY FDQ EH LGHQWL2HG LQ WKH OLJKWWDEOH YLHZ E\ D ZKLWH PDUNHU RQ WK
FRSLHV FDUGD WWDEOH_ORFWOJFWR\DOORZ WKHP WR EH HDVLO\ VHOHFWHG

GDUNWDEOH XVHU PDQXDO
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DQ LOWURGXFWLRQ WR GDUNWDEOH V

LOWURGXFWLRQ

7KLY VHFWLRQ LV LQWHQGHG WR SURYLGH \RX ZLWK D 3SDYRU RI ZKDW GDUNWDEOH FDQ C
ZRUN3RZ 1HZ XVHUV VKRXOG VWDUW E\ ZRUNLQJ WKURXJK WKLV LQWURGXFWLRQ DQG IR

3O0HDVH QRWH WKDW WKLV LV QRW DQ H[KDXVWLYH JXLGH DQG PDQ\ XVHIXO WRSLFV DUH
UHIHUHQFH VHFWLRQV RI WKLY PDQXDO RQFH \RX DUH IDPLOLDU ZLWK WKH EDVLFV

JXUWKHU LQIRUPDWLRQ RQ PRVW RI WKH VXEMHFWYV LQRMKHKNWUIXHCGRMNBEWHROVR FRYHUHG

LPSRUW UHYLHZ

%HIRUH \RX FDQ GR DQ\WKLQJ LQ GDUNWDEOH \RX PXVW 2UVW DGG VRIPHS RIPIRIGIVOFOHY WF
OLIJIKWWDEOHWRKYLIVHZLOO FUHDWH HQWULHV IRU \RXU LPDJHV LQ GDUNWDEOHUV OLEUDU\ GI
FKDQJHV \RX PDNH 7KHUH DUH WKUHH ZD\V WR LPSRUW LPDJHV HDFK DFFHVVLEOH WKUF

DGG WR OLEUDU\

7KLV RSWLRQ DGGV LPDJHV WR WKH OLEUDU\ ZLWKRXW FRS\LQJ RU PRYLQJ 6 \RXU RULJ
ZLOO QRW EH DOWHUHG 2Q LPSRUW GDUNWDEOH ZLOO UHDG WKH PHWD GDOWgDV LIWGRIF DMK |
20H ,I DQ LPDJH KDV DOUHDG\ EHHQ DGGHG WR WKH GDWDEDVH DQ\ XSGDWHV \RX KDYH
FRS\ LPSRUW

&RSLHV WKH LPDJHV WR WKH VWRUDJH OORFDWLRQ IROORZEOQH IWHKHQBOHY Q DIFFBERIVGVIDVEG
WKHRSLHB8DJHV WR WKH OLEUDU\ 6 WKH RULJLQDO LPDJHV DUH QRW FKDQJHG RU PRYHG

FRS\ LPSRUW IURP FDPHUD

&RQQHFW WKH FDPHUD WR \RXU V\VWHP ZLWK D 86% FDEOH LI \RXU FDPHUD LV DXWR P|
XQ PRXQW LW EHIRUH LW FDQ EH DFFHVVHG E\ GDUNWDEOH , \RX GRQUW VHH \RXU FD|
yVFDQ IRU GHYLFHV EXWWRQ 2QFH \RXU FDPHUD LV GHWHFWHG WKH ERSRUWPBRG&XOH
LPDJHV IURP WKH FDPHUD &OLFNLQJ WKH yFRS\ LPSRUW EXWWRQ SK\WLFDOO\ FRSLHV
D VSHFL2HG GLUHFWRU\ IROORZLQJ WKH 20HSQUBHRPHQ 8l GOMW!IHIBB BHWMRHG D@GGV WKH FRSI
WR WKH OLEUDU\

2QFH LPDJHV KDYH EHHQ LPSRUWHG WKHLU WKXPEQDLOV DUH GLVSOD\HG LQ WKH OLJKW
FDWDORJ \RXU LPSRUWHG LPDJHV 6G30HWI A DMMHWWR BWH.RIQQMRU PRUH LQIRUPDWLRQ

7KH SULPDU\ XVH IRU WKH OLJKWWDEOH YLHZ LV WR UHYLHZ \RXU LPDJHVY DQG GHFLGH Z
WR GLVFDUG 7KH IROORZLQJ LV D SRVVLEOH FXOOLQJ SURFHVV WR FKRRVH ZKLFK LPDJF

6HW WKH OLJKWWDEOH YLHZ WR RQO\ VKRZ LPDJHV ZLWK DLUNWWWLR U M[BSNVKHQ HOW
6LQFH GDUNWDEOH DVVLJQV D VWDU UDWLQJ WR QHZO\ LPSRUWHG LPDJHV E\ GHID
MXVW LPSRUWHG <RXRDQHAMWRWREH WR IXUWKHU UH2QH \RXU VHOHFWLRQ LI QHHGF
3HUIRUP D TXLFN 2UVW OHYHO VFUHHQLQJ RI \RXU LPDJHV ,I DQ\ LPDJHV DUH EDGO\
UHMMERMHP RU JLYH WKHP D VWDU UDWLQJ E\ SUHVVLQJ WKH §5 RU § NH\V UHVSH
ZLWK \RXU PRXVH ,I \RX ZRXOG OLNH DQ LPDJH WR SDVV WR WKH QH[W UHYLHZ SKD
LPDJHV WKDW QR ORQJHU KDYH D VWDU UDWLQJ ZLOO DXWRPDWLFDOO\ GLVDSSHD!
PRUH LPDJHV UHPDLQ YLVLEOH LQ WKH OLJKWWDEOH YLHZ

$OWHU WKH OLJKWWDEOH YLHZ WR RQO\ VKRZ LPDJHV ZLWK VWDUV *R WKURXJK W
ZKHWKHU WR SURPRWH WKHP WR D VWDU UDWLQJ RU SXW WKHP EDFN GRZQ WR D (
LPDJHV UHPDLQ LQ WKH OLJKWWDEOH YLHZ

$OWHU WKH OLJKWWDEOH YLHZ WR RQO\ VKRZ LPDJHV ZLWK VWDUV 3HUIRUP TXLFL
WKEBDUNURRP WRHEZHFLGH LI WKH\ DUH ZRUWK\ Rl IXUWKHU H*RUW ,I \RX DUH KDSS\ :
SURPRWH WKDW LPDJH WR D VWDU UDWLQJ IRU 2QDO HGLWLQJ

*R WKURXJK \RXU VWDU LPDJHV SHUIRUP DQ\ 2QDHSFOWMW W RB WKHP QMG WHVHK@ W |
UDWLQJ D 2QDO WLPH WR VWDUV WR LQGLFDWH WKDW SURFHVVLQJ LV FRPSOHWH

,] VSDFH LV DW D SUHPLXP \RX PLIJKW FRQVLGHU SHUPDQHQWO\ GHOHWLQJ \RXU UHMHFW
WKH OLJKWWDEOH YLHZ DQG XVH WKH WWDOKF & i G HIPFBEDR@MY LARX IMK ROKAHG RQO\ GR WKLYV
DUH FHUWDLQ \RX ZLOO QHYHU QHHG DJDLQ

GDUNWDEOH XVHU PDQXDO
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SURFHVYV

7KLV VHFWLRQ LV LQWHQGHG WR JHW \RX FRPIRUWDEOH SURFHVVIVFHQPDUHMABQ N\GREA GD
<RX DUH DGYLVHG WR IROORZ WKH JXLGHOLQHYV SURYIFGHGE SEHABRHAYV X 5QWYW R QWHKiHF RIERIQ RIVAVG
WKHQ FKRRVH RWKHU DUHDV WR OHDUQ DV DQG ZKHQ \RX QHHG WR XVH WKRVH WHFKQLT

JHWWLQJ VWDUWHG

WDNH D ZHOO H[SRVHG SKRWRJUDSK

*RRG LPDJH SURFHVVLQJ WHFKQLTXHV VWDUW LQ WKH FDPHUD 6 D ZHOO H[SRVHG LPDJH
EODFNV ZLOO DOzZD\V PDNH SRVW SURFHVVLQJ PXFK PRUH VWUDLJKWIRUZDUG 8QGHU R
WR VRPH HIWHQW EXW QR VRIWZDUH FDQ UHFRYHU LQIRUPDWLRQ WKDW LV QRW SUHVHQ\
DGYLVHG WMRSRWHKKUH WR WKH UWHRKQLT»HY WR PD[LPL]H WKH DPRXQW RI GDWD DYDLODE
JHQHUDO UXOH RI WKXPE LW LV VDIH WR XQGHU H[SRVH DOO LPDJHV E\ WR (9 E\ UH
WKH LQ FDPHUD SUHYLHZ ORRNY GDUNHU WKDQ H[SHFWHG WKH SUHYLHZ LV QRW WKH UL

VFHQH UHIHUUHG ZRUN3*RZ D QHZ DSSURDEFK

,] \RX KDYH XVHG RWKHU 5DZ VRIWZDUH LQ WKH SDVW RU GDUNWDEOH SULRU WR YHUVLI
GL+tHUHQFHV IURP ZKDW \RX DUH XVHG WR VWFEDQUWNWMIBGK8B HERYFKVRY PRVW Rl LWV SURFH\
7KLV DSSURDFK LV XVHG H{WHQVLYHO\ LQ FLQHPDWRJUDSK\ DQG LV NQRZQ WR. ¥SHODAFK F
UHIHUDIBSSGURDFK

,QGGLVSOD\ UHIHUUHG KRFKDWDQURP \RXU 5DZ 20H LV LQLWLDOO\ FRPSUHVVHG LQWR D U

DQG SXUH ZKLWH DV 2[LQJ PLG JUD\ DW $ WRQH FXUYH LV DXWRPDWLFDOO\ DQG L
WKH LPDJH ORRN yJRRG RQ \RXU GLVSOD\ DQG VXEVHTXHQW HGLWYV DUH FDUULHG RXW F
GDWD 7KH FRWSB ®D\ UHLNUDWHGEDUO\ ORVV RI WKH UHODWLRQVKLS EHWZHHQ SL[HO OXPLC
LOYROYLQJ KXH VKLIWYV ZKLFK LV UHVSRQVLEOH IRU WKH LQIDPRXV y+'5 ORRN ZKHQ WK

,Q WKH UHDO ZRUOG ySXUH EODFN GRHV QRWVRIBOMLOK W[ LB Y¥G WHKKHUWH LW IQRZDLWP LW WR k
EH VR QR ySXUH ZKLWHFH@HWKHHUUHG S\ WH\P\SIVOM WR UHWDLQ WKH SK\WLFDO SURSHUW
DV SRVVLEOH E\ SODFLQJ WKH 5DZ GDWD RQ DQ XQERXQGHG OLQHDU VFDOH DQG RQO\ FI
\RXU GLVSOD\ DIWHU LPDJH SURFHVVLQJ LV FRPSOHWH

,Q D VFHQH UHIHUUHG ZRUN3:RZ PDQ\ FRPPRQ WRROV WRQH FXUYHV DQG OHYHOV IRU H]I
PDQLSXODWH WKH LPDJH VLQFH WKH\ UHO\ RQ QRZ LQYDOLG GH2QLWLRQV RI EODFN ZKL
OHDUQ QHZ WHFKQLTXHY DQG GLVFDUG ROG RQHV EXW ZLOO EH UHZDUGHG ZLWK PXFK F

6HWUHIHUHQFHY ! SURFHVVLQJ ! DXWR DSSO\ SNRHYWERQNBHAIE H UHG VQ\R Z

(QWHU SUHIHUHQFHV E\ FOLFNLQJ ROWRXISDEBO LFRQ LQ WKH

ZKLWH EDODQFH DQG FRORU FDOLEUDWLRAQ

ORVW SURFHVVLQJ VRIWZDUH XVHV D WUDGLWLRQDO WHPSHUDWXUH WLQW PRGHO IRU DC
GDUNWDEGROWRKH DOLEUDWIWRRYPEBX@®HPXFK PRUH UREXVW DQG 3H[LEOH DSSURDFK DOC
WKH FRORU RI WKH OLJKW VRXUFH 7KLV LV SDUWLFXODUO\ XVHIXO IRU VFHQHYV LOOXPLC

3OHDVH QRWHAXKKDW WEHRRGKXOH LV VWLOO HQDEOHG LQ WKLV DSSURDFK EXW LWV VHWYV

6HWUHIHUHQFHYV | SURFHVVLQJ ! DXWR DSSO\ FKURMIRWIFRBGEHNEOWRWEZRQ GHIDXOWYV

GDUNWDEOH XVHU PDQXDO
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2YHUYLHZ DQ LOWURGXFWLRQ WR GDUN

HGLW LQ D FRQWUROOHG HQYLURQPHQW

,PDJH SURFHVVLQJ VKRXOG EH SHUIRUPHG LQ D FRQWUROOHG HQYLURQPHQW OLW E\ D 7
DSSUR[LPDWLQJ PLG JUD\ DQG RQ D PRQLWRU WKDW KDV EHHQ SURSHUO\ FDOLEUDWHG

:KLOH WKLV PD\ QRW EH SUDFWLFDO LQ PDQ\ KRPH M@ RWWUR B QN K H REDFFHNQ WR' X\®R&E FRORU\
PRQLWRUUOV GLVSOD\ <RX VKRXOG VHW WKH GDUNWDEOH FRORU VFKHPH MRRORVHDR §H WP
PRGHKHQ DOWHULQJ WRQHV DQG FRORUV LQ \RXU LPDJH 'DUN WKHPHV PLIJKW ORRN JRR
EH YLHZHG RQ D FLQHPD VFUHHQ LQ D GDUNHQHG URRP WKH\ VKRXOG QRW EH XVHG IRU

6HWUHIHUHQFHY ! JHOQOHUMW®R Y#BUHRWDEOH HOHJDQW JUH\ RU yGDUNWDEOH LFRQV JUH\

HOQOWHU WKH GDUNURRP

&KRRVH DQ LPDJH WR HGLW IURP WKH OLJKWWDEOH YLHZ DQG GRXEOH FOLFN WR ORDG V
FKRRVH DQ LPDJH WKDW LV ZHOO H[SRVHG 6 ZH ZLOO GLVFXVV VRPH WHFKQLTXHV WR UH

,Q WKH GDUNURRP YLHZ \RX BURGHWNWHH QJORWRXWRKN ULJKW RI \RXU LPDJH (DFK PRGXOH ¢
SURFHVVLQJ RQ WKH LPDJH LQ WKH RUGHU VKRZQ LQ WKH PRGXOH OLVW VWDUWLQJ DW
<RX FDQ WKLQN RI WKLY OLNH D VWDFN RI EXLOGLQJ EORFNV ZKHUH HDFK EORFN EXLOG\
EHORZ LW

2Q WKH OHIW KDQGKYVGHR UV WRKBHFND\ QHHG WR H[SDQG WKH PRGXOH ZKLFK VKRZV WKH F
DGMXVWPHQWY ZHUH PDGH WR WKH FRQWUROV RI WKH YDULRXV PRGXOHV 7KLV DOORZV
VWHS LQ WKH KLVWRU\ VWDFN <RX ZLOO VHH WKDW D QXPEHU RI PRGXOHY DUH DSSOLHC
JHQHUDWH D OHJLEOH LPDJH IURP WKH 5DZ GDWD

W LV LPSRUWDQW WR XQGHUVWDQG WKH GLVWLQFWLRQ EHWZHHQ WKH RUGHU RI WKH PF
UHSUHVHQWY WKH RUGHU LQ BKHFXWHREA& O HWVHDRIHGHU RI WKH PRGXOHV LQ WKH KLVWRU\
WKH RUGHU LQ ZKLFK PRREXIOHG ZHUH

7R WKH WRS ULVYEKWSIHRRRWKBH ZKLFK VKRZV WKH VSUHDG RI WRQHV FRORUV LQ \RXU LPDJ

, \RX KDYH SUHYLRXVO\ YLHZHG RU HGLWHG WKH LPDJHGLY FDKIH GCPU KFIDRR RUWANHEAN W W R Q W
WKKLVWRU\ VWIXEN ZLOO UHDSSO\ GHIDXOWYV XVLQJ \RXU QHZ VHWWLQJVY DQG SURYLGH D

ZK\ GRHVQuW WKH UDZ LPDJH ORRN OLNH WKH -3(*"

EHFDXVH \RX KDYHQ W SURFHVVHG LW \HW

2Q0H Rl WKH 2UVW WKLQJV SHRSOH QRWLFH ZKHQ VZLWFKLQJ IURP OLJKWWDEOH WR GDUN
RIWHQ :DWWHU DQG OHVV VDWXUDWHG WKDQ WKDW VKRZQ LQ WKH OLIJKWWDEOH YLHZ 7
PRVWO\ XQSURFHVVHG 5DZ LPDJH EXW WKH OLIJKWWDEOH YLHZ LQLWLDOO\ GLVSOD\V W
RSHQHG WKH LPDJH LQ WKH GDUNURRP YLHZ WKH OLJKWWDEOH YLHZ ZLOO XSGDWH WR '

ORVW 5DZ VRIWZDUH JRHV WR JUHDW OHQJWKV WR UHSURGXFH WKH ORRN RI VWDQGDUG
XVHIXO LI \RX RQO\ ZzZDQW WR PDNH YHU\ PLQRU DGMXVWPHQWYV WR WKH FDPHUDOV UHQG
XVLQJ D 5DZ HGLWRU WR PDNH WKH LPDJH \RXU RZQ DQG WKDW WKH FDPHUD GRHV QRW
XVLQJ WKH (775 WHFKQLTXHV PHQWLRQHG DERYH WKH FDPHUD -3(* ZLOO UDUHO\ EH FOR

7KH GHIDXOW VHWWLQJV LQ GDUNWDEOH DUH WKHUHIRUH MWDHO\A A RER LW K HE HH\RIWAZ |
QRWKLQJ PRRWBR QRW LQWHQG WR FKDQJH WKLYV

PRGXOH JURXSYV

%HORZ WKH VFRSHVY PRGXOH DW WKH WRS ULJKW RI WKH VFUHHQ LV D VHWRKISWGIEWR X Q\
FDQQRW 2QG D PRGXOH LQ RQH RI WKH WDEV \RX FDQ XVH WKH VHDUFK IHDWXUH WR ORF

GDUNWDEOH XVHU PDQXDO



2YHUYLHZ DQ LOWURGXFWLRQ WR GDUN

JRU WKH SXUSRVHV RI WKLV JXLGH FOLFN RQ WKH KDPEXUJHU LFRQ WR WKH ULJKW RI W
UHIHUUHG SUHVHW QRZ

LPDJH SURFHVVLQJ LQ PRGXOHYV

7KH IROORZLQJ EDVLF DGMXVWPHQWY DUH IXQGDPHQWDO WR VFHQH UHIHUUHG HGLWLQJ
PDMRULW\ RI LPDJHV <RX FDQ XVXDOO\ SURGXFH D JRRG ORRNLQJ LPDJH ZLWK WKHVH V'

$V \RX ZLOO EH DGMXVWLQJ WKH WRQHV DQG FRORUY¥RIRVKBVIVRD/MP HMNWIBHE W GEHW H Q D% OD Q
SHUIRUP WKH IROORZLQJ HGLWYV RQ WKH ]JRRPHG RXW LPDJH ZKLOH LQ WKLV PRGH

6HW RYHUDOO LPDJH EULUMWQW\HW WKH RYHUDOO DYHUDJH EULJKWQHVV RI WKH LI
DGMXVWLRPSWKKVBLGHU H{BRNKHPIRGXOH 7KLV LV D SXUHO\ DUWLVWLF VHWWLQJ DQG
\RXU LQWHQW ¢ IRU H[DPSOH IRU D KLJK NH\ LPDJH \RX ZLOO VHW WKH DYHUDJH EU|I
LPDJH 7KH FRORU DVVHVVPHQW PRGH SURYLGHV \RX ZLWK WZR UHIHUHQFH SRLQWYV
LPDJH ZLWK D ZKLWH IUDPH DJDLQVW D PLGGOH JUD\ EDFNJURXQG

$W WKLV SRLQW GRQUW ZRUU\ LI WKH EULJKWHVW SDUWV RI \RXU LPDJH ORVH GHWI

IRWH/KEDHQV FRUUMFGX®RIY FDQ DOVR D~HFW WKH LPDJH EULJKWQHVYV VR \RX PD\ ZDC(
EHIRUH DGMXVWLQJ H[SRVXUH

6HW ZKLWH DQG EODFRK$HRQEWWWZR VWhREOWP XV HPWBKOH WR GH2QH KRZ WKH WRQHV L
ZLOO EH PDSSHG WR WKH G\QDPLF UDQJH RI \RXU QGKV BBDEOOMEDHOND WL Y H WNWSLFQMIXW K H.
WKWFEFHQH WDEHVH DUH SXUHO\ WHFKQLFDO VHWWLQJY GH2QLQJ ZKLWH DQG EODFN L
WKH SUHYLRXV VWHS I \RXU LPDJH FRQWDLQV WRQHV \RX ZDQW WR WUHDW DV SXU
SLFNHUV EHVLGH WKH VOLGHUV WR VHW WKHVH YDOXHV XVLQJ WKH PD[LPXP DQG P|
VHW WKH YDOXHV PDQXDOO\ XVLQJ WKH FRORU DVVHVVPHQW IUDPHV DV D UHIHUHQF

$GMXVW WKH FRORMWAUPRWH WERRINHW®EPLF UJEU QRZ ZH ZLOQ NKR Q WWKWHX F (\Q WHEE&EH WK
ORRN RQ®GWVW WKH WRS RI WKH PRGXOH WR VHH D UHSUHVHQWDWLRQ RI WKH 20PLF \
VHFWLRQ LQ WKH PLGGOH XVHG WR VHW WKH FRQWUDVW RI WKH PLG WRQHV DQG F
WKH VKDGRZV DQG KLJKOLJKWY DUH FRPSUHVVHG WR 2W WKH G\QDPLF UDQJH RI WKl

TKHFRQWWOMWBEHU FKDQJHVY WKH VORSH RI WKH VWUDLJKW VHFWLRQD WKWXREESHWRQH
FKDQJHV LWV OHQMWID GRLVVWKKHAKOLIKWO E®OHWDEOKBQJIJHY LWV SRVLWLRQ 7KHUH LV D
LQYROYHG KHUH o6 LI \RX ZDQW WR LQFUHDVH WKH FRQWUDVW RI WKH PLG WRQHV \F
KLIKOLJKWY DQG YLFH YHUVD 7KH GHIDXOW VHWWLQJV RI WKLV PRGXOH DUH WXQH!
VKRXOG H[SHULPHQW ZLWK WKHVH VOLGHUV WR XQGHUVWDQG KRZ WKH\ DxtHFW WKH

I1RWH/KH KLIKOLJKW FRPSUHVVLRQ LQ WKH «OPLF UJE PRGXOH FDQ FDXVH GHWDLO V
PLWLIJDWH WKLV WR VRPH H[WHZOQMW VEN WH®XPN IQYHDAB[M RYW WMKIDW RAY KLIKOLJKWWY EDO|
FKDQJLQIJIFRRWUDVW LQ KHWWLOKRIDNVWKEY TNKIHERQH HTXPRIGIKOH FDQ DOVR EH XVHG
WKH UHODWLYH EULJKWQHVV RI WKH VN\

&RORU SUHVHUYIKXWLWRQH PDSSLQJ LQ WKH 20PLF PRGXOH DWWHPSWV WR UHGLVWUL
D+tHFWLQJ FRORU UHSURGXFWLRQ :KLOH WKH GHIDXOW FRORU SUHVHUYDWLRQ DOJF
HQFRXUDJHG WR H[SHULPHQW U HKBDQYH CGRKWRYHQYMNLERHRSIWWRKEBAV.IWRE GR QRW OLNH
FRORUV DSSHDU

6DWXUDWEKRXQU LPDJH ZLOO SUREDEO\ QRW ORRN YHU\ FRORUIXO DW WKLV SRLQW <F
LPDJH XVLQBRORKRHW EDODRRBXOHE 7KH YEDVLF FRORVWKRBRBGVSURYLGH \RX ZLWK JHQF
UHDVRQDEOH GHIDXOWV EXW \RX DUH HQFRXUDJHG WR H[SHULPHQW IXUWKHU ZLWK

I1RWH/KLV JXLGH DVVXPHVY WKDW WKH ZKLWH EDODQFH RI WKH LPDJH KDV EHHQ FRUL
QRW WKH FDVH \RX PD\ QHHG WR PDNH V RPRHO RRIURMHG \RFR B3N HR @UW KMWH

<RX FDQ QRZ VZERWBRWRDVVHVVPHQVE PHRGVH. QJ &WUO % DJDLQ

GDUNWDEOH XVHU PDQXDO
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RWKHU SURFHVVLQJ WHFKQLTXHYV

:LWK SUDFWLFH WKH DERYH ZRUN3RZ FDQ TXLFNO\ SURYLGH \RX ZLWK D UHDVRQDEOH OR
DGGLWLRQDO ZRUN EHIRUH WKH\ DUH UHDG\ IRU H[SRUW 7KH IROORZLQJ VHFWLRQV DUH
LPDJH SURFHVVLQJ WHFKQLTXHVY LQ GDUNWDEOH ZLWK OLQNV WR WKH UHOHYDQW UHIHL

$V D JHQHUDO UXOH \RX VKRXOG EHJLQ ZLWK WKH EDVLF VWHSV RXW GIRUHG EVDIOHRRQI W H
ZLWHUHDWLYH DGMXVWPHQWYV

FRUUHFWLRQV

FRORU FDOLEUDWLRQ

7TUDGLWLRQDO ZKLWH EDODQFH FRUUHFWLRQ DWWHPSWV WR HQVXUH WKDW ZKLWHV DQG
UHDOO\ WU\ WR PDQDJH WKH LPSDFWRQWDEKRIUWKRK RE® RUKHD OH PUBDQGER QV R R\G XMUHH D W P H
KDQGOH WKH UHPDLQGHU RI WKH FRORU UDQJH DQG ZRUNV LQ D FRORU VSDFH GHVLJQHC
ZLWK WUDGLWLRQDO ZKLWH EDODQFH FRQWUROV \RX FDQ VHOHFW D SDWFK RI QHXWUDO
RU XVH D VHOHFWLRQ RI RWKHU DXWRPDWLF DQG PDQXDO PHWKRGV 7KH GHIDXOW VHWYV
GDWD DQG DUH XVXDOO\ VX'FLHQW

, \RX QHHG WR PDNH DGMX¥RWORQ WD QIGERMBAWIHRQRX PD\ ZDQW WR DOVR UHYLVLW DQ\ VD)
PDGH HDUOLHRRIO®R WEDB ODR®RB XJIE

FRUUHFW OHQV GLVWRUWLRQV

$00 OHQVHV LQWURGXFH VRPH DUWLIDFWV GLVWRUWLRQ FKURPDWQHR®E HBUDMERQRK Y
FDQ FRUUHFW PDQ\ RI WKHVH LVVXHV IRU D ZERKHRPDW IHWD RHDIDHBOWVIH/R WKPMDWLF DEHUUD)
PRGXOHV FDQ DOVR EH XVHG WR KDQGOH FKURPDWLF DEHUUDWLRQV IRU OHQOHWQWKDW
FRUUHFWQRRRVW FDVHV VLPSO\ GIQQE G RYULURMAEGM R ZLOO DXWR GHWHFW \RXU OHQV DQG I
FRUUHFWLRQV

,/ \RX GHFLGH WRHK¥M AWKHUMHFEGAX®RIY LW VKRXOG EH HQDEOHG DW WKH VWDUW RI \RXU HG
VLOQFH YLIQHWWLQJ FRUUHFWLRQ FDQ DOWHU WKH RYHUDOO EULJKWQHVV RI \RXU LPDJH

UHGXFH QRLVH UHWDLQ GHWDLO

$W D SL[HO OHYHO WKHUH LV D WUDGH R+ WR EH PDGH EHWZHHQ WKH UHWHQWLRQ RI 2Q|
QRLVH ,Q PRVW VLWXDWLRQV D VPDOO DPRXQW RI QRLVH LV SHUIHFWO\ DFFHSWDEOH D
LQ WR $W WKLV VFDOH \RX DUH QRW YLHZLQJ WKH LPDJH DW D UHDOLVWLF VL]H 6 HY
SULQW QRLVH WKDW LV REYLRXV DW KLJK ]JRRP IDFWRUV ZLOO EH YLUWXDOO\ LQYLVLEO
DORQJ WKH LPDJH SLSHOLQH HVSHFLDOO\ WKRVH WKDW LQFUHDVH ORFDO FRQWUDVW P
VR DJDLQ WKHUH DUH WUDGH R*V WR EH PDGH

7KH 2UVW PRGXOH \RX FDQ XVH WHAHPROQDUAK WHKL¥FRYWUROV KRZ WKH VLQJOH FRORU 5 *
20H DUH FRQYHUWHG WR LPDJH SL[HOV FRPELQLQJ DOO WKUHH FRORUV (DFK GHPRVDLF
UHWDLQLQJ 2QH GHWDLO DQG UHGXFLQJ QRLVH 7KH GHIDXOW GHPRVDLF DOJRULWKP 5&

'"HPRVDLF DOJRULWKPY FDQ RQO\ GR VR PXFK WR PDQDGHQRIWH BQRRMGOIH DVH. Q7/&KIHY L G X
WXQHG IRU D QXPEHU RI FRPPRQ FDPHUD VHQVRUV DQG FDQ EH XVHG WR UHGXFH RU UHF
VKRXOG DOWHU WKH VHWWLQJY XQWLO \RX DUH KDSS\ ZLWK WKH EDODQFH RI GHQRLVLQ
DUH XVXDOO\ VX'FLHQW

GDUNWDEOH XVHU PDQXDO



2YHUYLHZ DQ LOWURGXFWLRQ WR GDUN

VKDUSQHVY DQG ORFDO FRQWUDVW

$ QXPEHU RI PRGXOHV FDQ EH XVHG WR DGMXVW WKH ORFDO FRQWUDVW DQG VKDUSQHV
HQKDQFH WKH DSSDUHQW FRQWUDVW RI HGJHV DQG GR QRW DGG yUHDO VKDUSQHVV WK
VKRXOG WDNH FDUH ZKHQ XVLQJ WKHVH PRGXOHV DV PRVW RI WKHP FDQ LQWURGXFH DU
SXVKHG WRR IDU

WKHRQWUDVW HPRDBDEDHDOORZY \RX WR DGMXVW FRQWUDVW OLPLWLQJ WKH H+xHFW
\RX FDQ XVH LW WR LQFUHDVH WKH FRQWUDVW RI 2QH GHWDLOV ZLWKRXW LPSDFWLC
WKEL~XVH RU VRREGXHOH R+HUV D QXPEHU RI SUHVHWYV IRU VKDUSHQLQJ OHQV GHEO
FRQWUDVW

WKEBRFDO FRAREDOMW SURYLGHYV D VLPSOHU LQWHUIDFH IRU TXLFNO\ DGGLQJ ORFDO
WKH PRGXOH RU VHOHFWLQJ RQH RI WKH SUHVHWY LV RIWHQ DOO WKDW LV UHTXLUH
WKWKDUSPRGXOH LV LQWHQGHG WR UH LOQWURGXFH VKDUSQHVV WKDW ZDV UHPRYHG
SUHVHQW DQG FDQ EH HQDEGMHEIEUEHHVOWSURFKN\WPIHWKRGY OLVWHG DERYH DUH >
WR WKLV OHJDF\ PRGXOH

$V ZLWK WKH PRGXOHVY PHQWLRQHG LQ WKH SUHYLRXV VHFWLRQ \RX VKRXOG WDNH FDUI
DQ LPDJH YLHZHG DW LV QRW D UHDOLVWLF UHSUHVHQWDWLRQ RI \RXU 2QDO HGLW D
MXGJIJHG ZKHQ JRRPHG RXW

UHFRQVWUXFW EORZQ KLJKOLJKWYV

:KLOH D ZHOO H[SRVHG LPDJH ZLOO PDNH SRVW SURFHVVLQJ PXFK HDVLHU GDUNWDEOH
LQ VRPH FDVHVY HYHQ UHFRQVWUXFWLQJ ORVW FRORUV RU VWUXFWXUH

TKHEKLIKOLIJKW UHFREREXERAWIRYLGHY D YHU\ EDVLF DWWHPSW WR PDQDJH EORZQ KLJKC
FKDQQHO LV FOLSSHG WKLV PRGXOH ZLOO FOLS WKH RWKHU FKDQQHOV PDNLQJ WKH SL
XQQDWXUDO FRORUV LQ WKH KLIJKOLJKWY +RZHYHU LW FDQ EH DOWHUHG WR DWWHPSW
FOLSSHG FKDQQHOV :KLOH WKLV FDQ UH LQWURGXFH VRPH GHWDLO EHZDUH RI WKH XQ

$ EHWWHU DOWHUQDW KY B KIOL YKRV GLNVPEQ@®W UWQRPWWHRIDGU KV R QWKMHU XFW WDE RQ WKH *@FPLF L
ZLWK WKHKOLIJKW UHFRERWXEHRWILRRLF LV DEOH WR UHFRQVWUXFW GHWDLO EDVHG RQ XQ
SRVVLEOH LW FDQ DOVR EOHQG EORZQ KLJKOLJKWYVY VPRRWKO\ ZLWK WKH UHVW RI WKH |
LQFRUSRUDWLQJ WKLY VWHS LQWR \RXU ZRUN3RZ \RX VKRXOBLERHGLWW WKHIRLDPHQVLP I
DGMXVWPHQWY LQ HDFK WDE RI WKH PRGXOH LQ WXUQ IURP OHIW WR ULJKW

DGMXVW DQJOH DQG SHUVSHFWLYH

TKHURWDWH DQG SHRRGXEGWIFDH) EH XVHG WR DGMXVW WKH DQJOH RI WKH LPDJH RU WR V
OHQV E\ DOWHULQJ WKH SHUVSHFWLYH PDNLQJ FRQYHUJLQJ KRUL]JRQWDO DQG RU YHUW
WHFKQLTXH LV PRVW FRPPRQO\ XVHG IRU DUFKLWHFWXUDO SKRWRJUDSK\ ,I \RX MXVW ZI
GR WKLV E\ ULJKW FOLFNLQJ DQG GUDJJLQJ DORQJ WKH KRUL]JRQ OLQH

UHPRYH VSRWYV DQG XQZDQWHG REMHFWYV

8VH WKHWRPRGXOH WR UHPRYH XQZDQWHG REMHFWY E\ UHSODFLQJ SL[HOV ZLWK GHWDL
PRGXOH DOVR R+xHUV SRZHUIXO WHFKQLTXHV IRU UHPRYLQJ ODUJH VFDOH REMHFWV VXF
VFDOH GHWDLOV OLNH KDLUV DQG IROOLFOHVY LQWDFW 7KH PRVW FRPPRQ XVH IRU WKL
EOHPLVKHV IURP VNLQ

UHPRYH DWPRVSKHULF KD]H

7KHUH DUH WZR PHWKRGV IRU UHPRYLQJ DWPRYV S KKN]IHF (KD RPYEDEOXETHJ 8§ WRDEICGH V7 BHP X FK V|
LOQWHUIDFH EXW WKH yGHKDGH ~ W \RHWV KRWBEKEHH FDQ SURYLGH PRUH *H[LELOLW\ ZKHQ Q

GDUNWDEOH XVHU PDQXDO



2YHUYLHZ DQ LOWURGXFWLRQ WR GDUN

FUHDWLYH DGMXVWPHQWYV

FURS DQG IUDPH

8VH WKWHRBRGXOH WR FURS \RXU LPDDPMLBP@RGXWHKHWR VXUURXQG \RXU LPDJH ZLWK D FRORL
PRGXOHV FDQ EH VHW WR XVH D SUHGH2QHG RU FXVWRP DVSHFW UDWLR 6 IRU H[DPSOH
D IUDPH

GRGJH DQG EXUQ

'RGJLQJ DQG EXUQLQJ LV D WUDGLWLRQDO GDUNURRP WHFKQLTXH WR DGG DQG UHPRYH
UHFRPPHQGHG ZD\V WR DFKLHYH WKLV

. \RX ZDQW WR VHOHFWLYHO\ GRGJH RU EXUQ RQO\ EHIZWI\ONRENVHFB\RA XPIRIGRQHD S ¢
XVLQXBDDZQ POWRI LVRODWH WKH HtHFW WR WKH UHTXLUHG DAIHIN RIHA®HRHREWHR @ H R
PRUH LQIRUPDWLRQ ORYH WKH H[SRVXUH VOLGHU WR DOWHU WKH EULJKWQHVV RI \
.l \RX ZLVK WR GRGJH RU EXUQ DUHDV ZLWK D VLPLODU EULJKWQHVV IRU H[DPSOH
KLIKOLJKWYV \RX VKRWR G HX WA XPEHE] X O H

FRQYHUW WR PRQRFKURPH

GDUNWDEOH SURYLGHV D QXPEHU RI ZD\V WR UHPRYH WKH FRORU IURP \RXU LRDNDIH WEH
RI WKH FRORU FDOLEUDBWQRLRREPRARCGRNICOCWP HPXODWLRQ SUHVHWY DUH DYDLODEOH LQ WKLV
VWDUWLQJ SRLQW

6HH WEHYHORSLQJ PRQRFKURMFWRBOHMRU GHWDLOV RI RWKHU WHFKQLTXHV

FRORU JUDGLQJ

7TKHERORU EDODRRBXAJHE LV \RXU RQH VWRS VKRS IRU FRQWUROOLQJ WKH FRORUV LQ \RXL
WKH VKDGRZV KLJKOLJKWV DQG PLG WRQHV RU DSSOLHG DW D JOREDO OHYHO

RWKHU LPSRUWDQW WRSLFV
UH XVH FRPPRQ PRGXOH VHWWLQJV

, I \RX 2QG \RXUVHOI XVLQJ WKH VDPH PRGXOH SDUDPHWHIWHYVHFHDWHGEGRAQARRXAD (DFBUD)
, I \RX XVH WKH VDPH VHWWLQJY RQ HYHU\ LPDJH \RX FDQ DOVR PDNH SUHVHWY DSSO\ D’
\RX PD\ 2QG \RXUVHOI DGGLQJ WKH VDPH H[SRVXUH VHWWLQJVY WR HYHU\ LPDJH WDNHQ E
FUHDWH D SUHVHW WKDW DXWRPDWLFDOO\ DSSOLHVY WKRVH FRUUHFWLRQV RQO\ WR LPD.

<RX PD\ DOVR KDYH JURXSV RI PRGXOH VHWWLQJV WKDW \RX FRPPRQO\ DSSO\ RQMD\OWR F
DSSO\ PXOWLSOH PRGXOH VHWWLQJY DW RQFH WR D VHOHFWLRQ RI LPDJHV

SHUIRUP DGMXVWPHQWY ORFDOO\

ORVW GDUNWDEOH PRGXOHY FDQ HLWKHU EH DSSOLHG WR WKH ZKROH LP WD RY DJHEF WU L
SDUDPHWULF PDVNYV

FRQWURO GDUNWDEOH ZLWK RWKHU LQSXW PHWKRGYV

<RX GRQUW QHHG WR XVH WKH GDUNWDEOH 8, WR PDNH DGMXVWPHQWYV WR \RXU LPDJHV
EH FRQWUROOHG XVLQJ VKRUWFXWY GH2QHG ZLWK \RXU NH\ERDUG PRXVH DQG HYHQ ZLW
DQG 0,'", GHYLFHV WWWHRHUWFKKWWLRQ IRU GHWDLOV

GDUNWDEOH XVHU PDQXDO



2YHUYLHZ DQ LOWURGXFWLRQ WR GDUN

H[SRUW

GDUNWDEOH LV D QRQ GHVWUXFWLYH HGLWRU ZKLFK PHDQV WKDW DOO FKDQJHYV DUH Ut}
VWRUHG LQ DQ ;03 VLGHFDU 20H DQG WKH RULJLQDO 5DZ 20H L VHQSIRW \BXEIW R XIFK HR® G+RX
EDNH \RXU HGLWYVY LQWR DQ RXWSXW 20H WKDW FDQ EH GLVWULEXWHG RXWVLGH RI GDUN

&KRRVH DQ H[SRUW VFHQDULR

7KH HISRUW PRGXOH R+xHUV PDQ\ RSWLRQV EXW E\ IDU WKH PRVW FRPPRQ XVH LV W
-3(* <RX FDQ HLWKHU H[SRUW WKH FXUUHQWO\ HGLWHG LPDJH GLUHFWO\ IURP WKH
IURP WKH OLIJIKWWDEOH YLHZ DQG H[SRUW WKHP DOO DW RQFH

6HOHFW ZKLFK LPDJHV WR H[SRUW LI \RX DUH LQ WKH OLJKWWDWOH YLV 2/ WIRSJFQ@HV K
RQ GLVN DQG VHOHFW D ORFDWLRQ WR VDYH \RXU LPDJHV 6 E\ GHIDXOW WKH\ ZLOC
GLUHFWRU\ ZLWKLQ WKH GLUHFWRU\ WKDW FRQWDLQV \RXU 5DZ 20H V &KRRVH D y?2
VHWWLQJV

&OLFN WKH yH[SRUW EXWWRQ WR VDYH \RXU SURFHVVHG LPDJHV LQ WKH VHOHFWHC

IRWHKLOH -3(* LV XVHIXO IRU PRVW SXUSRVHV LI \RX ZLVK WR SHUIRUP IXUWKHU HGLWYV
QRUPDOO\ EHWWHU WR H[SRUW LQ WL~ IRUPDW

GDUNWDEOH XVHU PDQXDO



ILIKWWDEOH RYHUYLH

ILIJIKWWDEOH
RYHUYLHZ

7KH OLJKWWDEOH YLHZ DOORZV \RX WR YLHZ DQG PDQDJH \RXU LPDJH FROOHFWLRQ
7KH FHQWUH YLHZ FRQWDLQV WKXPEQDLOV RI \RXU LPDJHV 6 KRZ WRIG\HBRMYHD G HVSROWNH G JC

:KLOH WKH PRXVH LV RYHU DQ LPDJH WKXPEQDLO RU LPDJHVY DUH VHOHFWHG WKHUH DU}
NH\ERDUG VKRUWFXWYV

VHW WKH UDWLQJ RI WKH LPDJH
LI DQ LPDJH KDV VWDU DQG \RX KLW WKH NH\ WKH LPDJH ZLOO EHFRPH XQUDW
5 UDWH WKH LPDJH DV UHMHFWHG
) ) VHW D FRORU ODEHO
&WUO & FRS\ WKH KLVWRU\ VWDEFN
&WUO 9 SDVWH WKH FRSLHG KLVWRU\ VWDFN
' RSHQ LQ GDUNURRP YLHZ IRU GHYHORSLQJ
: IXOO\ ]JRRP LQWR WKH FXUUHQW LPDJH ZKLOH WKH NH\ LV SUHVVHG
&WUO : IXOO\ ]JRRP LQWR WKH FXUUHQW LPDJH DQG VKRZ DUHDV LQ IRFXV

OLJKWWDEOH YLHZ OD\RXW
OHIW SDQHO

JURP WRS WR ERWWRP

LPSRUW
,PSRUW LPDJHV IURP WKH 20HV\VWHP RU D FRQQHFWHG FDPHUD
FROOHEWLRQV

JLOWHU WKH LPDJHVY GLVSOD\HG LQ WKH OLJKWWDEOH FHQWHU SDQHO ¢ DOVPRWIGBE WR
WLPHORRGXOHYV

UHFHQWO\ XVHG FROOHFWLRQV

9LHZ UHFHQWO\ XVHG FROOHFWLRQV RI LPDJHV
LPDJH LOQIRUPDWLRQ

'LVSOD\ LPDJH LQIRUPDWLRQ

OXD VEFULSWYV | QRVSMDLAR@HDWD

,QVWDOO OXD VFULSWYV

ULIJKW SDQHO

JURP WRS WR ERWWRP

VHOHFW

6HOHFW LPDJHV LQ WKH OLJIKWWDEOH XVLQJ VLPSOH FULWHULD

VHOHFWHG LPDJHV V

3HUIRUP DFWLRQV RQ VHOHFWHG LPDJHV

KLVWRU\ VWDFN

ODQLSXODWH WKH KLVWRU\ VWDFN RI VHOHFWHG LPDJHV

VW\I\OHV

6WRUH DQ LPDJHUOV KLVWRU\ VWDFN DV D QDPHG VW\OH DQG DSSO\ LW WR RWKHU LPDJF
PHWDGDWD HGLWRU

(GLW PHWDGDWD IRU VHOHFWHG LPDJHYV

GDUNWDEOH XVHU PDQXDO



ILIKWWDEOH XQGR UHC

WDJJLQJ
7DJ VHOHFWHG LPDJHV
JHRWDJJLQJ
,PSRUW DQG DSSO\ *3; WUDFN GDWD WR VHOHFWHG LPDJHV

H[SRUW
([SRUW VHOHFWHG LPDJHV WR ORFDO 20HV RU HIWHUQDO VHUYLFHYV

ERWWRP SDQHO

JURP OHIW WR ULJKW

VWDU UDWLQJV

$SSO\ VWDU UDWLQJV WR LPDJHV
FRORU ODEHOV

$SSO\ FRORU FDWHJRULHV WR LPDJHV
PRGH VHOHFWRU

&KRRVH D OLIKWWDEOH PRGH

RRP

$GMXVW WKH VL]H RI WKXPEQDLOV

HQDEORFEXY SHDNBRGH

+LJKOLIJKW WKH SDUWV RI WKH LPDJH WKDW DUH LQ IRFXYV
VHW GLVSOD\ SUR®OH

6HW WKH GLVSOD\ SUR20H RI \RXU PRQLWRU V

XQGR UHGR

ORVW FKDQJHV PDGH ZLWKLQ WKH OLIKWWDEOH DUH UHFRUGHG DQG FDQ EH UHYHUWHG
WR FRORU ODEHOV UDWLQJV JHR ORFDOL]DWLRQ WDJV PHWDGDWD RULHQWDWLRQ FF
RI D VW\OH 1RWH WKDW WKH IDFLOLW\ WR XQGR UHGR DFWLRQV LV XQOLPLWHG LQ WKH
UHVHW HDFK WLPH \RX VZLWFK WR D GLxHUHQW YLHZ

3UHVV &WUO = WR XQGR WKH ODVW PRGL?2FDWLRQ DQG &WUO < WR UHGR WKH ODVW XQGF

OLIKWWDEOH PRGHYV

20HPDQDJHU

,Q WKH GHIDXOW PRGH LPDJHV DUH GLVSOD\HG LQ D JULG ZLWK DQ DGMXVWDEOH QXPEH

FRQWUROV

]RRP

7KH QXPEHU RI LPDJHV LQ HDFK URZ FDQ EH DOWHUHG XVLQJ WKH VOLGHU LQ WKH ERW
RYHU WKH FHQWHU YLHZ ZLWK \RXU PRXVH

QDYLJDWH

<RX FDQ QDYLJDWH WKURXJK WKH LPDJHV XVLQJ WKH DUURZ NH\V RU E\ VFUROOL

WR VFUROO WR WKH WRS RI WKH FROOHFWLRQ WKH (QG NH\ WR VFUROO WR WKH ERWW
SDJH

GDUNWDEOH XVHU PDQXDO
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ILIKWWDEOH OLIJIKWWDEOH

VHOHFW

<RX FDQ VHOHFW WKH LPDJH XQGHU WKH SRLQWHU E\ FOLFNLQJ RQ LWV WKXPEQDLO RU
VHOHFWHG E\ FOLFNLQJ RQ WKH 2UVW LPDJH DQG WKHQ 6KLIW FOLFNLQJ RQ WKH ODVW
VHOHFWLRQ E\ &WUO FOLFNLQJ RQ WKHLU WKXPEQDLOV RU E\ SUHVVLQJ 6SDFHEDU

]JRRPDEOH OLIJKWWDEOH

7TKHRRPDEOH OLJRW&/HW BSBORYLGHY DQ DOWHUQDWLYH ZD\ WR QDYLJDWH ODUJH FROOHFWL
VLPLODULWLHV WR WKH 20HPDQDJHU PRGH GHVFULEHG EHORZ

FRQWUROV

]RRP
6FUROO ZLWK WKH PRXVH ZKHHO WR ]JRRP LQ DQG RXW RI WKH QQHPWWDEREH FRPSDUHG

=RRPLQJ WKH WKXPEQDLOV GRHV QRW FKDQJH WKH QXPEHU RI WKXPEQDLOV SHU URZ V
RQ DOO VLGHYV

QDYLJDWH
+ROG GRZQ WKH OHIW PRXVH EXWWRQ DQG GUDJ WR PRYH WKH OLJKWWDEOH DURXQG D
VHOHFW

$V ZLWK WKH 20HPDQDJHU PRGH \RX FDQ VHOHFW WKH LPDJH XQGHU WKH SRLQWHU E\
(QWHU $ UDQJH RI LPDJHVY FDQ EH VHOHFWHG E\ FOLFNLQJ RQ WKH 2UVW LPDJH DQG WK
EH DGGHG WR RU UHPRYHG IURP D VHOHFWLRQ E\ &WUO FOLFNLQJ RQ WKHLU WKXPEQDL

+LQWRX PD\ 2QG WKDW LPDJH WKXPEQDLOV DUH VORZ WR ORDG ZKHQ JRRPLQJ TXLFNO\ W
VSHHG XS WKH QDYLJDWLRQ LV WR JHQHUDWH D FDFKH FRQWDUG® IWMDIE D & Q) IVKHHU W W XI P FE MK
FRPPDQG

FXOOLQJ

&XO0O0OLQJ PRGH DOORZV \RX WR GLVSOD\ LPDJHV VLGH E\ VLGH IRU HDV\ FRPSDULVRQ

FRQWUROV

]RRP
,Q FXOOLQJ PRGH \RX FDQ ]JRRP LQWR LPDJHV XS WR E\ KROGLQJ &WUO ZKLOH VFU
3DQ ZLWKLQ JRRPHG LPDJHV ZLWK FOLFN GUDJ

%\ GHIDXOW ]JRRPLQJ DQG SDQQLQJ DUH VI\QFKURQL]JHG EHWZHHQ DOO YLVLEOH LPDJHYV
LPDJH DGG WKH 6KLIW PRGL2HU WR WKH DERYH DFWLRQV

QDYLJDWH
8VH WKH PRXVH ZKHHO RU DUURZ NH\V WR VFUROO WKURXJK \RXU FROOHFWLRQ

PRGHYV

7KHUH DUH WZR GLxHUHQW FXOOLQJ PRGHV ZKLFK GH2QH KRZ PDQ\ LPDJHV DUH VKRZQ L
6ZLWFK EHWZHHQ WKHVH ZKLOH LQ FXOOLQJ PRGH E\ SUHVVLQJ WKH y NH\

®[HG PRGH

7KH QXPEHU RI LPDJHV GLVSOD\HG LV bOzD\V WKH VDPH LQGHSHQGHQW RI WKH VHOHF'
VOLGHU RQ WKH ERWWRP SDQHO

,Q WKLV PRGH \RX ZLOO QDYLJDWH WKURXJK DOO VHOHFWHG LPDJHV ,I QR VHOHFWLRQC
QDYLJDWH WKURXJK DOO LPDJHV

7KH GHIDXOW NH\ERDUG VKRUWFXW WR HQWHU FXOOLQJ LQ 2[HG PRGH LV ;

GDUNWDEOH XVHU PDQXDO



ILIKWWDEOH GLJLWDO DVVHW PDC(

G\QDPLF PRGH

$00 RI WKH VHOHFWHG LPDJHV DUH VKRZQ ,Il QR VHOHFWLRQ LV VHW RU LI RQO\ RQH L
LV XVHG

7KH GHIDXOW NH\ERDUG VKRUWFXW WR HQWHU FXOOLQJ LQ G\QDPLF PRGH LV &WUO ;

+LQWR HQKDQFH SHUIRUPDQFH ZKHQ ORDGLQJ JRRPHGAPBWIHMWQRNWDQURFHEWEYHQJ ! FSX
PHPRU\ ! HOQDEOH GLVN EDENHQG IRU IX®%»E8EUHYLMHZQBEDWKBW WKLYV FDQ RFFXS\ D ORW RI

IXOO SUHYLHZ

JURP DQ\ RI WKH OLJKWWDEOH PRGHV \RX FDQ GLVSOD\ D IXOO\ ]RRPHG SUHYLHZ RI WKH
SRLQWHU E\ SUHVVLQJ DQG KROGLQJ GRZQ : 7KLV LV XVHIXO WR PRUH FORVHO\ LQVSHFV

BUHVVLQJ DQG KROGLQJ &WUO : IXOO\ ]JRRPV LQWR WKH LPDJH DQG DOVR LGHQWL2HV DQ\
LQGLFDWH LPDJH IRFXV )RU WKLV WRRO WR ZRUN WKH LQSXW LPDJH QHHGV WR KROG DQC
PRVW UDZ 20HV

5HILRQV LQ WKH LPDJH ZLWK D KLJK OHYHO RI VKDUSQHVY DUH LQGLFDWHG ZLWK UHG EI
RI PRGHUDWH VKDUSQHVY DUH LGHQWL2?2HG ZLWK D EOXH ERUGHURERW K MCKNDW W OMWRILV B
LV DQRWKHU ZD\ WR LGHQWLI\LQJ DUHDV RI VKDUSQHVYV ZLWKLQ DQ LPDJH

6RPHWLPHY SUHVVLQJ : RU &WUO : PD\ QRW DSSHDU WR KDYH DQ\ HxtHFW 6 LQ VXFK FDVH
SUHVV WKH FRUUHVSRQGLQJ NH\ DJDLQ

I \RX ZDQW WKH IXO0 SUHYLHZ WR VWD\ LQ SODFH ZLWKRXW KDYLQJ WR KROG WKH : NH\
SUHVVLQJ ) ,Q VWLFN\ SUHYLHZ PRGH \RX FDQ JRRP DQG SDQ ZLWKEROMPHR G FAD3HH\QVD W
(6& WR UHWXUQ WR WKH RULJLQDO YLHZ

GLIJLWDO DVVHW PDQDJHPHQW

FROOHFWLRQV 20P UROOV

$ FROOHFWLRQ LV D VHW RI LPDJHY PDWFKLQJ D JLYHQ VHOHFWLRQ FULWHULD

7KH PRVW EDVLF NLQG RI FROOHFWLRQ LV D 20P UROO ZKLFK FRQWDLQV DOO RI WKH LPI
IROGHU RQ GLVN KH@HRHBDRXYV IURP WKH 20HV\VWHP WKRVH LPDJHV DUH RUJDQL]JHG L
GHULYHG IURP WKDW RI WKHLU SDUHQW IROGHU

<RX FDQ HDVLO\ FRQVWUXFW RWKHU NLQGV RI FROOHFWLRQ EDVHG RQ YDULRXV LPDJH D
FROOHFWRBRUYUH OXOWLSOH FULWHULD FDQ EH ORJLFDOO\ FRPELQHG WR QDUURZ RU H[W

GDUNWDEOH UHWDLQV D OLVW RI WKH PRVW UHFHQWO\ XVHG FROOHFWLRQVUHARHDXLFN D
FROOHFWRBRUH

WKXPEQDLOV

(DFK LPDJH LQ WKH FXUUHQW FROOHFWLRQ LV UHSUHVHQWHG E\ D WKXPEQDLO LQ WKH O
WKH PRVW UHFHQWO\ XVHG WKXPEQDLOV LV VWRUHG LQ D 20H RQ GLVN DQG ORDGHG LQ\
EH DGMXVWHIKBIHQHQFHY ! SURFHVVLQJ ! FSX JSX PHPRU\

GDUNWDEOH XVHU PDQXDO



ILIKWWDEOH GLJLWDO DVVHW PDC(

WKXPEQDLO FUHDWLRQ

$ WKXPEQDLO LV FUHDWHG ZKHQ DQ LPDJH LV LPSRUWHG LQWR GDUNWDEOH IRU WKH 2UV
GDUNURRP RU ZKHQ UHYLVLWLQJ DQ LPDJH ZKRVH WKXPEQDLO LV QR ORQJHU DYDLODEGQG

:KHQ DQ LPDJH LV LPSRUWHG IRU WKH 2UVW WLPH GDUNWDEOH FDQ HLWKHU WU\ WR H[W
LPDJH PRVW UDZ 20HV FRQWDLQ WKHVH XVXDOO\ LQ -3(* IRUPDW RU SURFHVV WKH UDZ
GH2QH KRZ GDUNWDEOH REWDLQYUHWNUWMRXPIFQDO OMWWDEOH ! WKXPEQDLOV

(IWUDFWLQJ DQ HPEHGGHG WKXPEQDLO IURP WKH LQSXW LPDJH LV XVXDOO\ YHU\ IDVW +
JHQHUDWHG E\ WKH UDZ FRQYHUWHU RI WKH FDPHUD DQG GR QRW UHSUHVHQW GDUNWDE
GL+tHUHQFH DV VRRQ DV \RX RSHQ WKH LPDJH LQ WKH GDUNURRP PRGH DW ZKLFK SRLQW
RZQ LQWHUQDOO\ SURFHVVHG YHUVLRQ

$IWHU LPSRUW GDUNWDEOH DXWRPDWLFDOO\ JHQHUDWHY WKXPEQDLOV IRU QHZ LPDJHV
Rl QHZ LPDJHV WKXPEQDLO JHQHUDWLRQ FDQ VORZ GRZQ QDYLJDWLRQ LQ WKH OLJKWWI
GDUNWDEOH DQG JHQHUDWH WKH WKXPEQDLO EDHENRANVYHS B UV HO D PAHURKDERKIHRJIUDP ZLOO
JHQHUDWH DOO PLVVLQJ WKXPEQDLOV LQ RQH JR

$V WKH WKXPEQDLO FDFKH KDV D SUH GH2QHG PD[LPXP VL]H LW ZLOO HYHQWXDOO\ JHW 2
DGGHG ROG WKXPEQDLOV DUH GURSSHG IURP WKH FDFKH +RZHYHU GDUNWDEOH ZLOO N
GLVN EDFNHQG RSWLRQ SVHIHWHYPWWG SQRFHVVLQJ ! FSXBSKVRHRRUWKH WKXPEQDLOV L
VHFRQGDU\ FDFKH LV VORZHU WKDQ WKH SULPDU\ FDFKH EXW VWLOO PXFK IDVWHU WKD
Rl WKH VHFRQGDU\ FDFKH LV OLPLWHG RQO\ E\ WKH DYDLODEOH GLVN VSDFH

7TKXPEQDLOV DUH QHYHU UHPRYHG IURP WKH VHFRQGDU\ FDFKH <RX FDQ PDQXDOO\ FOHI
GHOHWLQJ DOO LPP26(YV ERQFHKHGDUNWDEOH PLSRROGHY GIKHOGHQRWHY DQ DOSKDQXPHULT
RI WKH FDFKH $IWHU FOHDULQJ WKH VHFRQGDU\ FDFKH \RX FDQ VLPSO\ DOORZ GDUNWD
\RX FDQ JHQHUDWH DOO WKXPEQGDOWWDEROMHHIHRBAUWWH FDFKH

,/ \RX FKRRVH QRW WR DFWLYDWH WKH GLVN EDFNHQG DQG VHOHFW WRR VPDOO D FDFKH
PD\ HISHULHQFH FRQWLQXRXVY UHIJHQHUDWLRQ RI WKXPEQDLOV ZKHQ \RX QDYLJDWH \RXU
$ JRRG FKRLFH RI FDFKH VL]H LV 0P RRUKR UKPIRIUWHQ IRUPDWLRQ

$00 WKXPEQDLOV DUH IXO0O\ FRORU PDQDJHG &RORUV DUH UHQGHUHG DFFXUDWHO\ RQ \
WR KDQG RYHU WKH ULJKW PRQLWRU SUR20H WR GDUNWRBDRHU PRY PRMHAADYWMRYPDWLRQ V

VNXOOV

,] IRU VRPH UHDVRQ GDUNWDEOH LV XQDEOH WR JHQHUDWH D WKXPEQDNMH DG RLQS/D 3D/

7KHUH DUH WKUHH PDLQ UHDVRQV WKDW WKLV FRXOG KDSSHQ

OLVVLQJ LPDIJBDONWDEOH UHPHPEHUY DOO LPDJHV LW KDV HYHU LPSRUWHG DV ORC
IURP \RXU GDWDEDVH ,I| GDUNWDEOH ZDQWYV WR FUHDWH D WKXPEQDLO EXW LV QRW
LQVWHDG 8VHUV DUH DGYLVHG WR UHPRYH LPDJHVVIHUGRHPFW Kb GPERBGDHBMHY EHHX R UG JS\W KWH
UHPRYLQJ WKHP IURP GLVN $OWHUQDWLYHO\ \RX P DBXREHBWLRREEH]) DY W X@J B/IKBHRD ¥ IH U LV
GDUNWDEOHUV WRROVHW WR FOHDQ XS \RXU GDWDEDVH

,QYDOLG LPDJH IRKUIW~PPDWKH HWHQVLRQ RI DQ LPDJH PD\ VHHP WR EH VXSSRUWHG E\ |
HLWKHU DQ XQVXSSRUWHG LPDJH IRUPDW RU D FRUUXSW 20H

/JRZ PHPRU)M GDUNWDEOH UXQV RXW RI PHPRU\ ZKLOH JHQHUDWLQJ D WKXPEQDLO LV
FDQ KDSSHQ LI GDUNWDEOH LV UXQ ZLWK VXE RSWLPDO VHWW LFGHIR HWRSEHFERDB O\ RQ
LQIRUPDWLRQ

VWDU UDWLQJY FRORU ODEHOV

6WDU UDWLQJVY DQG FRORU ODEHOV KHOS \RX WR VRUW DQG UDQN LPDJHV DFFRUGLQJ W
FRORU ODEHOV FDQ EH GLVSOD\HG RYHU WKXPEQDLOV LQ WKH OLIJIKWWDEOH YLHZ DQG 2¢

GDUNWDEOH XVHU PDQXDO
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ILIKWWDEOH GLJLWDO DVVHW PDC(

VWDU UDWLQJV

<RX FDQ JLYH DQ LPDJH D UDWLQJ IURP JHUR WR 2YH VWDUV :KHQHYHU \RX LPSRUW LPDJ
ZKLFK \RX FDQ GH2QIP IRPWKKOH <RX FDQ DOVR PDUN DQ LPDJH DV YUHMHFWHG

7KHUH DUH VHYHUDO ZD\V WR FKDQJH D UDWLQJ :KLOH KRYHULQJ WKH FXUVRU RYHU DQ
6 WR GH2QH WKH QXPEHU RI VWDUV RU SUHVV 5 WR YyUHMHFW DQ LPDJH 7KLV LV SUR
2UVW LQVSHFWLRQ RI D 20P UROO

<RX FDQ DOVR GLUHFWO\ FOLFN RQ WKH VWDU LFRQV WKDW DUH RYHUODLG RQ WKH WKXI

$V UHMHFWLQJ DQ LPDJH UHPRYHV WKH FXUUHQWO\ DSSOLHG VWDU UDWLQJ \RX FDQ XQ
DJDLQ

6LPLODUO\N \RX FDQ FOLFN WKH 2UVW VWDU IRU D VHFRQG WLPH WR UHVHW WKH LPDJH UL
EH FKDQIHBBWWHMHUHQFHY ! OLIKWWDEOH

7R UDWH PXOWLSOH LPDJHVY DW RQFH VHOHFW WKRVH LPDJHV LQ WKH OLIJIKWWDEOH RU 2
NH\ RU FOLFN WKH GHVLUHG VWDU UDWLQJ LQ WKH ERWWRP SDQHO RI WKH OLIJKWWDEO

<RX FDQ 20WHU LPDJHV E\ VWWDRISUTDMIHXY LQ WKH

FRORU ODEHOV

&RORU ODEHOV DUH DQRWKHU ZD\ WR FODVVLI\ LPDJHV DQG FDQ EH XVHG DV DQ DOWHU
(DFK LPDJH FDQ FDUU\ DQ\ FRPELQDWLRQ RI RQH RU PRUH FRORU ODEHOV UHG \HOORZ

<RX FDQ VHW WKH FRORU ODEHOV IRU D VLQJOH LPDJH E\ KRYHULQJ \RXU FXUVRU RYHU \
60) ZKLFK FRUUHVSRQG ZLWK WKH ODEHOV LQ WKH RUGHU JLYHQ DERYH

7R WRJJOH WKH FRORU ODEHOV RI RQH RU PRUH LPDJHV VHOHFW WKH GHVLUHG LPDJHV
DSSURSULDWH VKRUWFXW NH\ RU FOLFN WKH FRUUHVSRQGLQJ FRORU EXWWRQ LQ WKH E
LPDJHV SUHVV WKH JUD\ EXWWRQ

<RX FDQ 20WHU LPDJHV E\ FRERRAJOEBBPRR B JWHW KH

GDUNWDEOH XVHU PDQXDO



ILIKWWDEOH GLJLWDO DVVHW PDC(

LPDJH JURXSLQJ

*URXSLQJ LPDJHV KHOSV WR LPSURYH WKH VWUXFWXUH DQG FODULW\ RI \RXU LPDJH FRO

<RX FDQ FRPELQH LPDJHV LQWR D JURXS E\ VHOHFWLQJ WKHP DQEBHOHFWHQGILWRBEINWI LR RS
E\ SUHVVLQJ &WUO * /LNHZLVH \RX FDQ UHPRYH VHOHFWHG LPDJHV IURP D JURXS E\ FOL
&WUO 6KLIW * 'XSOLFDWHG LPDJHV DUH DXWRPDWLFDOO\ JURXSHG WRJHWKHU 6LPLODU(
GLUHFWRU\ KDYLQJ WKH VDPH EDVH QDPH EXWOGHE +H WHHQ WQKB)WBHQVERQWIKIRVH LPDJHYV
DXWRPDWLFDOO\ IRUP D JURXS

,PDIJHV WKDW DUH PHPEHUV RI D JURXS DUH GHOQRYMXELW WKRRE QFRQV

7KLY LFRQ DOVR DSSHDUV DV D EXWWRQ LQ WKH WRS SDQHO RI WKH OLIJIKWWDEOH YLHZ
JURXSLQJ LV R+ DOO LPDJHVY DUH GLVSOD\HG DV LQGLYLGXDO WKXPEQDLOV ,l1 JURXSLQ.
E\' D VLQJOH WKXPEQDLO LPDJH WKH JURXS OHDGHU , \RX SUHVV WKH JURXS LFRQ LQ \
H[SDQGHG FOLFN D VHFRQG WLPH WR FROODSVH , \RX WKHQ H[SDQG DQRWKHU JURXS

$Q H[SDQGHG JURXS LQ WKH 20HPDQDJHU PRGH RI OLIKWWDEOH YLHZ LV LQGLFDWHG E\ |
PRXVH SRLOQWHU KRYHUV RYHU RQH RI WKH LPDJHV 7KLV IUDPH VXUURXQGY DOO LPDJHYV

<RX FDQ GH2?QH ZKLFK LPDJH LV FRQVLGHUHG WR EH WKH JURXS OHDGHU E\ FOLFNLQJ RQ
WKDW JURXS LV H[SDQGHG 7KH JURXS LFRQ LV VKRZQ RQO\ LI JURXSLQJ PRGH LV HQDEO
WR 2UVW HQDEOH JURXSLQJ H[SDQG WKH DSSURSULDWH JURXS DQG 2QDOO\ FOLFN WKH
7KH FXUUHQW JURXS OHDGHU LV VKRZQ LQ D WRROWLS ZKHQ \RX KRYHU RYHU WKH JURX?

, \RX FROODSVH DQ LPDJH JURXS DQG WKHQ HQWHU GDUNURRP PRGH H J E\ GRXEOH FO
LPDJH ZLOO EH RSHQHG IRU GHYHORSLQJ

,PDJH JURXSYVY DUH DOVR D FRQYHQLHQW zZD\ WR SURWHFW DQ H[LVWLQJ KLVWRU\ VWDFN
2QDOL]HG DQ LPDJH DQG ZDQW WR SURWHFW LWV FXUUHQW YHUVLRQ VLPSO\ VHOHFW Wi
SDQHO DQG PDNH VXUH WKDW JURXSLQJ LV VZLWFKHG RQ DQG WKDW WKH JURXS LV FRO
JURXS DJDLQ LQ WKH GDUNURRP RQO\ WKH JURXS OHDGHU ZLOO EH DOWHUHG 7KH XQG't

1IRWH/GXSOLFDWLQJ LPDJHV RQO\ JHQHUDWHV D FRS\ RI DQ LPDJHUV KLVWRU\ VWDFN V\
RQO\ RQH UDZ 20H

PHWDGDWD DQG WDJJLQJ

GDUNWDEOH DOORZV \RX WR VWRUH DGGLWLRQDO LQIRUPDWLRQ DERXW \RXU LPDJHV WR
JURXSHG 7KLV LQIRUPDWLRQ LV VWRUHG LQ GDUNWDEOHUV GDWDEDVH DQG ;03 VLGHFDL
LPDJHYV

PHWDGDWD

OHWDGDWD HJ WLWOH GHVFULSWLRQ LV IUHH IRUPDW WH[W WKDW XVXDOO\ GLxHUV IF
WKPIHWDGDWD PIRBGWRK

WDJJLQJ

7DJV DUH XVXDOO\ VKDUHG EHWZHHQ PXOWLSOH LPDJHVY DQG DUH XVHG WR FDWHJRULVH
WKWDJJLBRGXOH

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RYHUYLH

'DUNURRP
RYHUYLHZ

7KH GDUNURRP YLHZ LV ZKHUH \RX GHYHORS \RXU LPDJHV 7KH FHQWHU SDQHO FRQWDLQ

JRRP

OLGGOH FOLFN RQ WKH FHQWHU SDQHO F\FOH EHWZHHQ y2W WR VFUHHQ DQG ]JRRP

$OWHUQDWLYHO\ \RX FDQ ]JRRP EHWZHHQ DQG y2W WR VFUHHQ E\ VFUROOLQJ ZLWK \R:
H[WHQG WKH JRRP UDQJH WR EHWZHHQ DQG

GDUNURRP YLHZ OD\RXW
OHIW SDQHO

JURP WRS WR ERWWRP

QDYLIJDWLRQ

1DYLIJDWH DQG ]JRRP WKH FHQWHU YLHZ

VOQDSVKRWYV

7DNH DQG YLHZ VQDSVKRWY IRU FRPSDULVRQ ZLWK WKH FXUUHQW HGLW
GXSOLFDWH PDQDJHU

9LHZ DQG PDQDJH GXSOLFDWHYV

JOREDO FRORU SLFNHU

6HOHFW DQG GLVSOD\ FRORU LQIRUPDWLRQ WDNHQ IURP SDUWV RI WKH LPDJH
WDJJLQJ

ODQDJH WDJV

LPDJH LOQIRUPDWLRQ

'LVSOD\ LQIRUPDWLRQ DERXW WKH FXUUHQW LPDJH

PDVN PDQDJHU

9LHZ DQG HGLW GUDZQ VKDSHYV

H[SRUW

([SRUW VHOHFWHG LPDJHVY WR ORFDO 20HV RU HIWHUQDO VHUYLFHV

ULIJKW SDQHO

JURP WRS WR ERWWRP

VEFRSHV

$ JUDSKLFDO GHSLFWLRQ RI WKH LPDJHOV OLJKW OHYHOV DQG FRORUV 7KLV PRGXOH F
VHBUHIHUHQFHY ! PLVFHOODQHRXV ! SRVLWLRQ RI WKH VFRSHVY PRGXOH

PRGXOH JURXSYV

6HOHFW PRGXOH JURXSYV LI HQDEOHG

VHDUFK PRGXOH

6HDUFK IRU D PRGXOH LI HQDEOHG

SURFHVVLQJ PRGXOHYV

7KH PRGXOHV XVHG WR SURFHVYV DQ LPDJH

PRGXOH RUGHU

&KRRVH WKH RUGHU LQ ZKLFK SURFHVVLQJ PRGXOHYV DUH H[HFXWHG LQ WKH SL[HOSLSH

GDUNWDEOH XVHU PDQXDO



'DUNURRP WKH SL[HOES

ERWWRP SDQHO

JURP OHIW WR ULJKW

SUHVHWYV

4XLFN DFFHVV PHQX IRU PRGXOH SUHVHWV <RX FDQ PDQDJH WKH FRQWHQWYV RI WKLV P
OoLVW

VWAOHV

4XLFN DFFHVV PHQX IRU VW\OHV
VHFRQG GDUNURRP ZLQGRZ

JRU PXOWL PRQLWRU VHWXS DOORZV WKH XVHU WR GLVSOD\ D VHFRQG LPDJH RQ DQRW
IREXYVY SHDNLQJ

7RJJOH IRFXV SHDNLQJ PRGH

FRORU DVVHVVPHQW

7TRJJOH WKH ,62 FRORU DVVHVVPHQW YLHZ
UDZ RYHUH[SRVHG ZDUQLQJ

7RJJOH UDZ RYHUH[SRVHG LQGLFDWRUV ULJKW FOLFN IRU RSWLRQV
FOLSSLQJ ZDUQLQJ

7RJJOH FOLSSLQJ ZDUQLQJV ULJKW FOLFN IRU RSWLRQV
VRIW SURRI

7RJJOH VRIWSURR2QJ RYHUOD\V ULJKW FOLFN IRU RSWLRQV
JDPXW FKHFN

7RJJOH JDPXW FKHFNLQJ ULJKW FOLFN IRU RSWLRQV
JXLGHY RYHUOD\V

/IHIW FOLFN WR VZLWFK JOREDO JXLGH RYHUOD\V RQ R+ DQG ULJKW FOLFN WR FKDQJH W
LPDJH GUDZLQJ PDVNV FURS JXLGHV HWF

<RX FDQ DOVR HOOEOWPBRISFKKOH DW WKH ERWWRP RI WKH VFUHHQ WR DOORZ \RX VHOHFW
VHOHFWHG FRO O HFW KRVYWDE @K H

WKH SL[HOSLSH

WKH DQDWRP\ RI D SURFHVVLQJ PRGXOH

7KH EDVLF HOHPHQW RI LPDJH SURFHVVISQREQVED QN W B BGRHGVHWKHR SURFHVYV D UDZ LPD.
VXFK PRGXOHV DFW RQ WKH LQSXW LPDJH LQ VHTXHQ FHS HHIDARIGRARMK R ULRPIDQH B5 BWHH YR Q WV
IDPLOLDU ZLWK $GREH 3KRWRVKRSURHH ¥FRQF RRWGHIBINWDEOH LV DQDOR DRXWXWW RMHIQDW O
LQ WKDW ERWK PDNH DQ LQFUHPHQWDO DGMXVWPHQW WR WKH LPDJH EXLOGLQJ RQ WRS

BWLOLW\ PPGXOMHIVR SURYLGHG E\ GDUNWDEOH KRZHYHU WKHVH DUH QRW GLUHFWO\ LQ
SURYLGLQJ D *8, WKDW DOORZV \RX WR PDQDJH \RXU LPDJHV WDJ WKHP H[SRUW WKHP F

(YHU\ SURFHVVLQJ PRGXOH DFWV LQGHSHQGHQWO\ RI WKH RWKHUV EXW DOO PRGXOHV ¢

GDUNWDEOH XVHU PDQXDO
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'DUNURRP WKH SL[HOES

S5HFHLYHPRIGKKOH LQUBRPVWKH ODVW H[HFXWHG PRGXRHHDQ BRISFHDWRW R B Q RSGEHH WAKHHG
RXWSXWIRSHUDWNVNRL+HUHQW SRBRH¥YWWINQJ PRGXOH

&RPELQH PARGXOH LRDQBWRFHVVHG RXWQ@EWHQGLQJ RIMRI BWRGXEBD WXEHG R XWERW
EOHQGLQJ LV SHUIRUPHG WKH RXWSXW RI WKURRPHVN S G\RYWKSXWDPH DV WKH

*HQHUDWBMVNZKLFK GH2QRSDIFQQWU HDFK SL[HO LQ WKRISDFDIW ODMHHU XVHG WR FRQWL
VWURQJO\ WKH PRGXOHUV RSHUDWLRQ LV DSSOLHG WR HDFK SDUW RI WKH LPDJH

<RX PD\ GH2QH \RXU RZQ PDVN E\ GUDZLQJ VKDSHVY RYHU WKH LPDJH RUPRGX\OH I B3 X
RBURFHVVHG RXMPEDIWMNMU GHWDLOV 7KLV PDVN PD\ EH IXUWKHU PRGL2HG ZLWK D J
DxHFWV HYHU\ SLIHO HTXDOO\

, ] QR GUDZQ SDUDPHWULF PDVN LV XVHG WKH RXWSXW RI WKLV VWHS LV D PDVN ZK|
JRYHUQHG E\ WKH JOREDO RSDFLW\ VHWWLQJ ,] QR RSDFLW\ LV GH2QHG QR EOHQ(
LV DVVXPHG

&RPELQHPRGXOH LROEWHQGHG RXIWIB®VWE\ SLIHO XADL\V\QW WBHL[LQJ RSHUDWRU WR SU
QDO RXWEKWH WKH PDVN RSDFLW\QDO RXWBEMBIHQGHG RIRWSWMDW SL[HO :KHUH W
RSDFLW\ LV WKH 2QD O PRGXDHWL [(FAXWKKDW SL[HO $Q LQWHUPHGLDW I RSQ@G HW \ RPRNPE
DQEBRGXOH LESRWRUWLR QDM RAKWMGEXSWYVVHG WR WKH QH[W PRGXOH IRU IXUWKHU SU

6WHSV DQG DUH RSWLRQDO DQG QRW VXSSRUWHG EG ROV BFERBEXOCHY P XR/W HE B PESSC5HO L\M K T
HQWLUH UDZ 20H LQ RUGHU WR SURGXFH D OHJLEOH LPDJH VR LW GRHV QRW PDNH VHQVI

(DFK RI WKH DERYH VWHSV LV GH2QHG LQ PRUH GHWDLO LQ VXEVHTXHQW VHFWLRQV

WKH SL[HOSLSH PRGXOH RUGHU

7KH RUGHUHG VHBRURFHYRIQJ PRSHOBWLQJ RQ DQ LQSXW 20H WR JHQHUDWH DQ RXWSXW
ySL[HOSLSH

7KH RUGHU Rl WKH SL[HOSLSH LV UHSUHVHQWHG JUDSKLFDOO\ E\ WKH RUGHU LQ ZKLFK P
SL[HOSLSH VWDUWYV ZLWK D 5%: LPDJH DW WKH ERWWRP RI WKH PRGXOH OLVW DQG DSSO
XS OD\HU XSRQ OD\HU RI SURFHVVLQJ IURP WKH ERWWRP XS XQWLO LW UHDFKHV WKH W]
LPDJH

I1RWH/KH RUGHU LQ ZKLFK SURFHVVLQJ PRGXOHY DUH H[HFXWHG H[DFWO\ PDWFKHV WKH |
GDUNWDEOHUOUV XVHRKDQWHUIMWMKH RUGHU RI WKH PRGXOHYV LQ WKH XVHU LQWHUIDFH FKD(
SURFHVVHG

GDUNWDEOH XVHU PDQXDO
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'DUNURRP WKH SL[HOES

PRGXOH RUGHU DQG ZRUN3*RZV

7KH RUGHU LQ ZKLFK PRGXOHY DUH H[HFXWHG ZLWKLQ WKH SL[HOSLSH KDV EHHQ FDUHIX
SUHYLRXV YHUVLRQV RI GDUNWDEOH LW ZDV QRW SRVVLEOH WR FKDQJH WKH PRGXOH RU
XVH FDVHV ZKHUH WKH PRYHPHQW RI VRPH PRGXOHV ZLWKLQ WKH SL[HOSLSH LV DGYLVH

2QH RI WKH PDLQ UHDVRQV WR FKDQJH WKH PRGXOH RUGHU FDPH DERXW ZLWK GDUNWDE
VFHQH UHIEDURGZRUNLQJ 9HUVLRQ IRUPDOLVHG VEKIME ED L Q WDKREPHFQ D U WIKAHRUNBR Z V
ZKLFK DUH FRQWUR®WHEUEHIQ¥FKEN ! SURFHVVLQJ ! DXWR DSSO\ SL[HO ZRUNZ3RZ
GHIDXOGWWWLQJ 6WDUWLQJ ZYWHQHHUNLERBQUNBRZ LV QRZ WKH R'FLDO UHFRPPHQGHG DQC
XVH GDUNWDEOH

7TKWFHQH UHIHEBRUNBRZ DWWHPSWVY WR SHUIRUP DV PDQ\ RSHUDWLRQV DV SRVVLEOH LQ D
FRPSUHVVLQJ WKH WRQHV WR 2W WKH RXWSXW PHGLXP ZLWK D QRQ OLQHDU WRQH PDSS
DGYDQWDJH RI EHLQJ D PRUH SK\VLFDOO\ UHDOLVWLF VSDFH WR GRVWODQVHZRRDWER QV
ZKLFK DWWHPSWV WR SHUIRUP RSHUBWURIOYWRDBWROYDGHQHRQPRULQJI WKH SK\VLFDO UHEL
SHUFHSWXDO UHDOLVP PDNHV LW PXFK HDVLHU WR SURGXFH SUHGLFWDEOH SURFHVVLQ.

7KH IROORZLQJ GLDJUDP VKRXOG KHOS \RX WR XQGHUVWDQG WKH GLxtHUHQFH EHWZHHQ

6FHQH UHIPRWGHK®HY SURFHVY OLQHDU GDWD WKDW LV SURSRUWLRQDO WR WKH DPR?
VFHQH 7KH G\QDPLF UDQJH RI DQ LPDJH LQ WKH VFHQH UHIHUUHG VHFWLRQ RI WKH
GLVSOD\ PHGLXP

$W VRPH SRLQW LQ WKH SL[HOSLSH WKHVH SL[HO YDOXHV DUH FRPSUHVVHG E\ D QR
VPDOOHU G\QDPLF UDQJH PRUH VXLWDEOH IRU GLVSOD\ RQ D PRQLWRU RU D sSULQW

7KH UHPDLQLQJ PRGXOHV RSHUDWGLNVNG G\DKHJ QWRFBH RPDRI WKH SLIHOSLSH WR SURGX
LPDJH

GLVSOD\ UHIHUUHG ZRUNZ3RZ

3ULRU WR YHUVLRQ GDUNWDEOWS U IARWHNBXAVARMYS SO\ SLIHO ZRUN3RZ GHIDXOWYV yGLV
WKLY RSWLRQ LV VWLOO SURYLGHG DV D OHJEBD\VHREXRMAPWK IMFZGRUNHRZH WRHPY WRQH P
HDUO\ LQ WKH SL[HOSLSH DQG PRVW RWKHU GDUNWDEOH PRGXOHV RESNEDWH IRHYIEPWHE G

6HOHFWLQJ WKH GLVSOD\ UHIHUUHG ZRUN:RZ HQDEOHV WKH OHJDF\ SUH GDUNWDEOH
WKEDVH EFEXBR&GXOH IRU QHZ LPDJHV

BL[HO GDWD ZLGNK/IS@® MKWHHVIBDBEHAY QRQ OLQHDU DQG LV QRW D SK\WLFDOO\ UHDOLVWLF
7KLY FDQ OHDG WR YDULRXV DUWLIDFWY ZLWK VRPH PRGXOHV KHG@RH WKHABWHNEERZ RQ RI

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

VFHQH UHIHUUHG ZRUN3RZ

6FHQH UHIHRWHWERZ DXWR DSSO\ SL[HO ZRUN3RZ GHIDXOWVY yVFHQH UHIHUUHG ZDV LQ
7KH PRGXOH RUGHU ZDV HQWLUHO\ U HDWPU B QIDIE W FXWRIDWKHD SSLQJ PRGXOHV PXFK Ol
SL[HOSLSH 7KLV PHDQV WKDW PRVW P RIEDQUHHDVMBDE R IHWHKWRHQDO D IHZ PRGXOHV UHPDLQL
OLQKDRYVSOD\ UHVBSDBHG:LWKLQ WKLV ZRUN3RZ LW LV QRZ UHFRPPHQGHG WKDW WKH PDMF
XVLQJ WKH PRGXOHV XS WROPQGE UQESIHNIDWURQYV LQ WKLV VHFWLRQ RI WKH SL[HOSLSH E
PRUH SK\VLFDOO\ UHDOLVWLF DQG SURGXFH IHZHU DUWLIDFWYV

6HOHFWLQJ WKH VFHQH UHIHUUHG YRURRBX Gl REGHW WIQKE DXWRPDWHEDRORDHIED PO H W JAEL
PRGXOHYV ZLWK VRPH SUHVHWYV GHVLJQHG WR DFW DV D UHDVRQDEOH VWDUWLQJ SRLQW

FKDQJLQJ PRGXOH RUGHU

,W UHPDLQV KLJKO\ UHFRPPHQGHG WKDW XVHUV QRW FKDQJH WKH RUGHU ZLWKLQ WKH S

7KH VHTXHQFH RI PRGXOHV KDV EHHQ VHOHFWHG ZLWK JUHDW FDUH LQ RUGHU WR J|
VHTXHQFH RIWHQ ZRUVHQ WKH UHVXOW UDWKHU WKDQ LPSURYLQJ LW

6RPH SURFHVVLQJ PRGXOHV VLPSO\ GRQuUW PDNH VHQVH LI WKH\ DUHKLKKIOMHGW Q W
UHFROQVWU@RAWGRQVR EH SHUIRUPHG RQ WBHPZRVDWAK EFHKRWAVHOI QHHGYVY WR EH SHUIRU
LQSXW FRORGFBQUEHOBSSOLHG )RU WKLV UHDVRQ LW LV VWLOO QRW SRVVLEOH WR P
HDUO\ LQ WKH SL[HOSLSH

ORVW SURFHVVLQJ PRGXOHV DUH GHVLIJQHG WR ZRUN ZLWKRDPRUWBHEOD? AMARQ@R/RB Q/ ML
PRUH GHWDLOV )XOO *H[LELOLW\ ZRXOG UHTXLUH PRGXOHV WR VXSSRUW GL+*+HUHQ\
VSDFH WKH\ DUH ZRUNLQJ LQ ZKLFK ZRXOG GUDVWLFDOO\ LQFUHDVH FRPSOH[LW\

'"HVSLWH WKH JHQHUDO UHFRPPHQGDWLRQ WR OHDYH WKH SL[HOSLSH RUGHU DORQH LW
E\ KROGLQJ &WUO 6KLIW DQG GUDJJLQJ DQG GURSSLQJ WKH GHVLUHG PRGXOH WR D QHZ
H[SHULHQFHG XVHUV ZKR XQGHUVWDQG WKH LPSDFW WKLYV ZLOO KDYH RQ WKH LPDJH

7KH PRGXOH RUGHU FDQ EH PDQXDOO\ FKDQJH®R @B B N FAWR \HLLRMH X \RRRBIXW KHR PR G XIO H
ZKLFK FDQ DOVR EH XVHG WR GH2QH \RXU RZQ FXVWRP PRGXOH RUGHU SUHVHWYV

WKH KLVWRU\ VWDFN

7TKHKKLVWRU\ YWBENMYV WKH HQWLUH HGLWLQJ KLVWRU\ IRU D JLYHQ LPDJH LQ WKH RUGHU
VDYHG WR GDUNWDEOHUV OLEUDU\ GDWDEDVH DQG WKH LPDJHUV ;03 VLGHFDU 20H DQG S

(DFK WLPH D SURFHVVLQJ PRGXOH LV HQDEOHG GLVDEOHG PRYHG RU DPHQ&HWGWR QHZ H
VWDFN

7KH KLVWRU\ VWDFN FDQ EH TXHULHG DRIG/WRG L ?PRORINVHKLQ WKH GDUNURRP

I1RWH/KH KLVWRU\ VWDFN LV QRW D UHSUHVHQWDWLRQ RI VAKHFRKWGEESW LW KK RRJIG WK H P Z &
ZHUBPHQGHG@KH H[HFXWLRQ RUGHU LV UHSUHVHQWHG E\ WKH RUGHU RI WKH PRGXOHV LQ

XQGR DQG UHGR

:KLOH \RX DUH HGLWLQJ \RXU LPDJH GDUNWDEOH UHFRUGY DOO Rl WKH PRGL2FDWLRQV \
SRVVLEOH WR XQGR DQG UHGR FKDQJHV WR UHFRYHU D SUHYLRXV HGLWLQJ VWDWH 1RW
QXPEHU RI VWHSV ZKLOH HGLWLQJ DQ LPDJH EXW LV UHVHW HDFK WLPH WKH GDUNURRP

3UHVV &WUO = WR XQGR WKH ODVW PRGL?2FDWLRQ DQG &WUO < WR UHGR WKH ODVW XQGF

SURFHVVLQJ PRGXOHYV

PRGXOH KHDGHU

$W WKH WRS RI HDFK SURFHVVRRG X¥ORH K8 B GNUWKH

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

&OLFN RQ WKH PRGXOH QDPH WR H[SDQG WKH PRGXOH DQG GLVSOD\ WKH SDUDPHWHUV W

%\ GHIDXOW GDUNWDEOH ZLOO RQO\ DOORZ RQH SURFHVVLQJ PRGXOH WR EH H[SDQGHG I
PRGXOH WKH SUHYLRXVO\ RSHQHG PRGXOHUV FRQWUROV DUH FROODSVHG ,1 \RX ZDQW \
H[SDQG IXUWKHU PRGXOHV E\ 6KLIW FOLFNLQJ RQ WKH KHDGHU DQG DOO SUHYLRXVO\ HJ¢
EHKDYLRXU FDQ EH UHYHUVHG WH.IIH ODHWOHW W I! GGIDIULNUR R P

IRWH[SDQGLQJ D PRGXOH GRHV QRW FDXVH LW WR EH DFWLYDWHG 6HH EHORZ IRU KRZ

7KH PRGXOH KHDGHU FRQWDLQV WKH IROORZLQJ FRQWUROV LQ RUGHU IURP OHIW WR UL.

RQ R- EXWWRQ
&OLFN WR WRJJOH WKH PRGXOH RQ RU Rt 6RPH PRGXOHV DUH HVVHQWLDO IRU LPDJH S

WKHLU SDUDPHWHUV PD\ EH DPHQGHG 6LPLODUO\ VRPH PRGXOHV DUH QRW DSSOLFDE
HQDEOHG

&WUO FOLFN RQ WKH RQ R+ EXWWRQ WR WRJJOH ZKHWKHU WKH PRGXOH KDV IRFXV 7KH
RYHUOD\V WKDW D PRGXOH SODFHV RYHU WKH LPDJH WR FRQWURGBROXNWOHKRRWLRERAVW
FRPSRVLWLRQ DQG FURS JXLGH OLQHV RQ WKH LPDJH LI LW KDV IRFXV ORGXOHV DUH D

PRGXOH QDPH

7KH PRGXOH QDPH FRQVLVWYV RI D GHVFULSWLRQ Rl WKH PRGXOHi#V RSHUDWLRQ ZKLFK
LQVWDQFH QDPH ZKLFK FDQ %\ GHIDXOW WKH 2UVW LQVWDQFH RI D PRGXOH KDV DQ H
LQVWDQFHV WKH QDPH RI HDFK QHZ LQVWDQFH LV LQLWLDWHG ZLWK D XQLTXH LQWHJH
DQ H[SRVXUH PRGXOH ZLOO EH DXW[ESRMXUFDOO\ QDPHG

&WUO FOLFN RQ D PRGXOHuUV QDPH WR PDQXDOO\ DPHQG LWV LQVWDQFH QDPH

PDVN WRJJOH

7KLV LFRQ ZLOO DSSHDU LQ WKHPOWDIG/HDFAKIHYHHRGW IPRGXOH +RYHU RYHU WKH LFRQ W
LV HQDEOHG &OLFN LW WR GLVSOD\ WKH FXUUHQW PDVN DV D \HOORZ RYHUOD\ RYHU D
\HOORZ LQGLFDWHY DQ RSDFLW\ RI D IXOO\ YLVLEOH JUD\ EDFNJURXQG LPDJH ZLW}

7KLY WRJJOH EXWWRQ FDGEHIBUMDEEBWMG GQUNURRP ! VKRZ PDVN LQGLFDWRU LQ PRC

PXOWLSOH LQVWDQFH PHQX

7KLV PHQX DOORZV \RX WR FUHDWH GHOHWH PRYH DQG UHQDPH PRGXOH LQVWDQFHV
QHZ LQVWDQFH RI WKH P RRGOOOML S6HHH IVWDRMHFIVMQRK)VIRU PRUH LQIRUPDWLRQ

UHVHW

&OLFN WR UHVHW DOO PRGXOH FRQWUROV WR WKHLU GHIDXOW ¥ DIDWXHRWY SWKWHOP RGLXFNH b
DXWRPDWLF SUHVHWY DUH DSSOLFDEOH IRU WKLV PRGXOH &WUO FOLFN ZLOO VLPSO\ U
SUHVHWYV PHQX

7KLY PHQX DOORZV \RX WR DSSO\ FUHDWH DQG H&U MWV PWRPIWLIHR QURVYHRRW HEHE | KD WL R

7KH YLVLELOLW\ RI WKH IRXU LFRQV WR WKH ULJKW RI WISH PIRIG@XQHEHM P B FDQURIR FFR YW R
VLGH EXWWRQV LQ SURFHVVLQJ PRGXOH KHDGHUYV

PXOWLSOH LQVWDQFHYV

0ODQ\ RI GDUNWDEOHUOV PRGXOHY FDQ EH DSSOLHG PRUH WKDQ RQFH LQ WKH SL[HOSLSH
LQGHSHQGHQWO\ WDNLQJ LWV LQSXW IURP WKH PRGXOH EHORZ LW LQ WKH SL[HOSLSH D

$V ZLWK WKH EDVH LQVWDQFH RI D PRGXOH DOO LQVWDQFHV FDQ EH PRYHG LQGHSHQGF
&WUO 6KLIW ZKLOH GUDJJLQJ GURSSLQJ RU E\ FKRRVLQJ yPRON XSO R U QGARRIS) GRRZQD P HQ

,QVWDQFHYVY FDQ EH UHQDPHG E\ &WUO FOLFNLQJ RQ WKH PRGXOH QDPH

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

WASLFDO XVH FDVHYV

7KHUH DUH PDQ\ RFFDVLRQV ZKHUH LW PDNHV VHQVH WR KDYH D PRGXOH DSSO\ PRUH WHK
W\A\SLFDO XVH FDVHV

7KH[SRVXPRGXOH FDQ EH XVHG LQ FRPEVQWW LRIQJKWWR RU GDUNHQ SDUWV RI DQ LP
LQVWDQFH PD\ EH FUHDWHG WR PRGLI\ HDFK PDVNHG UHJLRQ RI WKH LPDJH

<RX PD\ ZLVK WR KDQGOH OXPD DQG FKURPD QRLVH LQGHSHQGHQWO\ 7KLV FDQ EH I
LQVWDQFHV RI \RXU FKRVHQ GHQRLVLQJ PRGXOH DQG XVLQJ WKHEQHOW REBHRQO\ RQ
JOLJKWQHVV DQG WKH VHFRQG RQH RQO\ RQ FKURPD E\ VHOHFWLQJ EOHQG PRGH

I1RWHDFK LQVWDQFH DOVR DGGV WR WKH ZRUNORDG RI \RXU SL[HOSLSH *HQHUDWLQJ WI
GHPDQGLQJ PRGXOHV 6 ZLOO FDXVH QRWLFHDEOH VORZ GRZQ

PDQDJLQJ PXOWLSOH LQVWDQFHYV

&OLFN RQXORMHLSOH LQVWDQRAMPKRBEXXH KHWEeH3ILVSOD\ D PHQX ZLWK WKH IROORZLQJ RSWL
PHQX LFRQ WR FUHDWH D QHZ LQVWDQFH GLUHFWO\ VDPH DFWLRQ DV FOLFNLQJ RQ WKH

QHZ LQVWDQFH

&UHDWH D QHZ LQVWDQFH Rl WKH FXUUHQW PRGXOH ZLWK DOO RI LWV SDUDPHWHUV UH
DXWRPDWLFDOO\ VHW WR D XQLTXH LQWHJHU VR WKDW LW FDQ EH GLVWLQJXLVKHG IUR
GXSOLFDWH LQVWDQFH

&UHDWH D QHZ LQVWDQFH RI WKH FXUUHQW PRGXOH ZLWK DOO RI LWV SDUDPHWHUV LQ
LOQVWDQFHU WKH 0LQVWDQFH QDPHUO LV DXWRPDWLFDOO\ VHW WR D XQLTXH LQWHJHU

PRYH XS GRZQ

ORYH WKH LQVWDQFH XS RU GRZQ LQ WKH SL[HOSLSH

GHOHWH

5HPRYH WKH FXUUHQW LQVWDQFH 7KLV RSWLRQ LV QRW DYDLODEOH LI RQO\ RQH LQVW
UHQDPH

5HQDPH WKH FXUUHQW LQWWB®RHKW\ MHAPWKRQ IRU PRUH GHWDLOV RQ KRZ WKH LQVWDQF
DQG SDVWLQJ KLVWRU\ VWDFNYV

SUHVHWYV

BUHVHWY DOORZ \RX WR VWRUH FRPPRQO\ XVHG PRGXOH VHWWLQJV IRU IXWXUH XVH 6RI
LQWHUQDO SUHVHWY DQG \RX PD\ DOVR GH2QH \RXU RZQ XVHU GH2QHG %RWK LQWHUQ
FOLFNLQSUWMKHWY P QARG XOH KHDGHU

ORVW RI WKH IXQFWLRQDOLW\ GHVFULEHG KHUH DSSOLHV WR SURFHVVLQJ PRGXOHV RQO
XWLOLW\ PRGXOHV :KHQ XVHG ZLWK XWLOLW\ PRGXOHV WKH IXQFWLRQDOLW\ WR DXWR
GDWD LV QRW DYDLODEOH

3O0HDVH QRWH WKDW IRU SURFHVVLQJ PRGXOHYVY WKH VDYHG SUHVHW DOVR LQFOXGHV W
FUHDWH \RXU RZQ GHIDXOW VHWWLQJV ZKLFK \RX FDQ DFWLYDWH RQ GHPDQG 6LPSO\ V|
DQG VDYH WKH SUHVHW

WKH SUHVHWY PHQX

7KH SUHVHWY PHQX ZLOO FRQWDLQ RQH RU PRUH RI WKH IROORZLQJ HOWULHYV GHSHQGL(
WKH FXUUHQW PRGXOH

SUHVHW OLVW

$ OLVW RI WKH SUHVHWY DYDLODEOH IRU WKH FXUUHQW PRGXOH 7KH EROBQGWOQWKHD H
VPDOO FKHFN PDUN EHVLGH LW

HGLW WKLV SUHVHW

,] D SUHVHW KDV EHHQ VHOHFWHG HGLW WKH VHOHFWHG SUHVHW VHH EHORZ
GHOHWH WKLV SUHVHW

,] b SUHVHW KDV EHHQ VHOHFWHG GHOHWH WKH VHOHFWHG SUHVHW

GDUNWDEOH XVHU PDQXDO



'DUNURRP SURFHVVLQJ PR(

XSGDWH SUHVHW >QDPH@

8SGDWH WKH QDPHG SUHVHW WR PDWFK WKH PRGXOHUV FXUUHQW SDUDPHWHUYV
VWRUH QHZ SUHVHW

&UHDWH D QHZ SUHVHW XVLQJ WKH PRGXOHuUV FXUUHQW SDUDPHWHUYV
&OLFN RQ D SUHVHW QDPH WR DSSO\ WKH SUHVHW WR WKH FXUUHQW LQVWDQFH RI WKH |

QHZ LQVWDQFH RI WKH PRGXOH DQG DSSO\ WKH VHOHFWHG SUHVHW WR LW <RX FDQ DOV
GDUNURRP XVLQJ D NH\ERDUG VKRUWEFXW 6 LI \BNHKIBYH OV JOHKR BWHRXWNH

FUHDWLQJ DQG HGLWLQJ SUHVHWYV

KHQ FUHDWLQJ RU HGLWLQJ SUHVHWY WKH IROORZLQJ GLDORJ LV VKRZQ

FRQWUROYV

QDPH

7KH QDPH RI WKH SUHVHW

GHVFULSWLRQ

$ VHDUFKDEOH GHVFULSWLRQ IRU WKH SUHVHW RSWLRQDO
DXWR DSSO\ WKLV SUHVHW WR PDWBREQYWIP@IRRGXOHV RQO\

&KHFN WKLV ER[ WR DXWRPDWLFDOO\ DSSO\ WKLV SUHVHW WR PDWFKLQJ LPDJHV ZKHQ
WLPH \RX FDQ UHDSSO\ VXFK DXWRPDWLF SUHV H WWHEEVWWRI®_EFEDANHH Q<IH R G IBMEKIHW L R Q D O
FRQWUROV ZLOO DSSHDU WR DOORZ \RX WR GH2QH ZKLFK LPDJHV WKH SUHVHW ZLOO EH
EHORZ

JRU H[DPSOH LI \RX ZzDQW D SUHVHW WR EH DSSOLHG WR DOO LPDJHV IURP D VSHFL2F F
H[FHSW IRU yPRGHO /HDYH DOO 2HOGV XQFKDQJHG WR DXWR DSSO\ D SUHVHW WR DOO

7KH H[DPSOH GLDORJ DERYH VHWYV XS IROORZLQJ UXOHV LI WKH OHQV QDPH PDWFKHV
DQG WKH IRFDO OHQJWK LV EHWZHHQ DQG PP WKH SUHVHW ZLOO EH DXWRPDWLFDOC

7TKHPDJH LQIRUPIRMBLROH GLVSOD\V WKH FDPHUD PRGHO DQG OHQV QDPH IRU HDFK LPDJI
FRUUHFW VSHOOLQJ

RQO\ VKRZ WKLV SUHVHW IRU PDWSKREHVYPDIHWRGXOHYV RQO\
&KHFN WKLV ER[ WR DXWRPDWLFDOO\ VKRZ WKH SUHVHW LQ WKH SUHVHW PHQX XVLQJ

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

2OWHU FULWHULD

7KH IROORZLQJ FULWHULD FDQ EH XVHG WR DXWR DSSO\ RU DXWR VKRZ SUHVHWYV IRU SU

PRGHO
$ SDWWHUQ WR EH PDWFKHG DJDLQVW WKH ([LI 2HOG WKDW GHVFULEHV \RXU FDPHUD PF
PDNHU

$ SDWWHUQ WR EH PDWFKHG DJDLQVW WKH ([LI 2HOG WKDW GHVFULEHV WKH PDNHU RI \
OHQV

$ SDWWHUQ WR EH PDWFKHG DJDLQVW WKH ([LI 2HOG WKDW GHVFULEHV \RXU OHQV XVH
.62

2Q0\ DSSO\ WKH SUHVHW LI WKH ,62 YDOXH RI \RXU LPDJH OLHV ZLWKLQ WKH JLYHQ UDC
H[SRVXUH

2Q0\ bSsSO\ WKH SUHVHW LI WKH H[SRVXUH WLPH RI \RXU LPDJH OLHV ZLWKLQ WKH JLYH
DUELWUDULO\ ORQJ H[SRVXUHV

DSHUWXUH

2Q0\ DSSO\ WKH SUHVHW LI WKH DSHUWXUH RI \RXU LPDJH OLHV ZLWKLQ WKH JLYHQ UD
DUELWUDULO\ RSHQ DSHUWXUHY VHW I DV WKH XSSHU YDOXH WR PDWFK DUELWUDULO

IRFDO OHQJWK
2Q0\ bDSSO\ WKH SUHVHW LI WKH IRFDO OHQJWK RI \RXU LPDJH OLHV ZLWKLQ WKH JLYHC
IRUPDW

2Q0\ bSSO\ WKH SUHVHW WR FHUWDLQ W\SHV RI LPDJH &KHFN D ER[ WR LQFOXGH 20HV
HI[FOXGH WKRVH 20HV &KRRVH IURP yUDZ yQRQ UDZ y+'5 VYyPRQRFKURPH DQG yFRORL

1RWH,l| \RX GHVHOHFW ERWK yUDZ DQG yQRQ UDZ WKH 20WHU ZLOO QRW DSSO\ WR DQ\ 2
RU QRQ UDZ 6LPLODUO\N LI \RX GHVHOHFW ERWK yPRQRFKURPH DQG yFRORU

PDQDJLQJ SUHVHWV

%RWK XVHU GH?2QHG DQG LQWHUQDO SUHVHWY FDQ EH BIUHAHGHINFEH WD GDHYVEH WWRP ZLWKL

1RWH I \RX FUHDWH D XVHU GH2QHG SUHVHW ZLWK WKH VDPH QDPH DV D EXLOW LQ SUHVE
YHUVLRQ ZKLFK ZLOO QR ORQJHU EH DFFHVVLEOH

. \RX GHOHWH D SUHVHW WKDW KDV WKH VDPH QDPH DV RQH Rl WKH EXLOW LQ SUHVHWYV
SUHVHW QDPH ZLOO QR ORQJHU DSSHDU LQ WKH SUHVHW PHQX DW DOO 7KH QH[W WLPH
SUHVHW ZLOO RQFH DJDLQ EHFRPH YLVLEOH

PRGXOH FRQWUROV

7KLV VHFWLRQ GHVFULEHV KRZ WR LQWHUDFW ZLWK SURFHVVLQJ PRGXOH FRQWUROV

VOLGHUYV

60LGHUV R+HU 2YH GLxHUHQW PHWKRGV RI LQWHUDFWLRQ GHSHQGLQJ RQ WKH OHYHO R

OHIW FOLFN

&OLFN DQ\ZKHUH LQ WKH VOLGHU DUHD WR VHW WKH YDOXH <RX FDQ DOVR FOLFN DQG
WULDQJOH RU HYHQ WKH OLQH 6 \RX FDQ FOLFN DQ\ZKHUH LQ WKH HQWLUH KHLJKW RI1 V

PRXVH ZKHHO
+RYHU RYHU WKH VOLGHU ZLWK \RXU PRXVH WKHQ XVH \RXU PRXVH ZKHHO WR DGMXVW
NH\ERDUG DUURZ NH\V

:KHQ WKH VOLGHU KDV IRFXV \RX FDQ KRYHU RYHU WKH VOLGHU ZLWK \RXU PRXVH WKH
WR DGMXVW WKH YDOXH ,Q RUGHU WR JLYH IRFXV WR WKH ZLGJHW ZLWKRXW FKDQJ
ULJKW FOLFN DJDLQ

GDUNWDEOH XVHU PDQXDO



'DUNURRP SURFHVVLQJ PR(

ULJKW FOLFN

:KHQ \RXU PRXVH LV RYHU D VOLGHU ULJKW FOLFNLQJ HQDEOHV D PXOWL IXQFWLRQDO
PRXVH RU QXPHULFDO HQWU\ XVLQJ WKH NH\ERDUG

$ EHQW OLQH H[WHQGLQJ IURP WKH WULDQJXODU PDUNHU PRYHV ZLWK \RXU PRXVH 7KH
WULDQJXODU PDUNHU WKH FRDUVHU WKH FRQWURO \RX KDYH RYHU WKH YDOXH WKH IX!
\RXU FRQWURO /HIW FOLFN ZLWK \RXU PRXVH WR DFFHSW WKH QHZ YDOXH DQG DQG KL

$OWHUQDWLYHO\ \RX FDQ W\SH LQ D QHZ YDOXH XVLQJ \RXU NH\ERDUG DQG FRPPLW E\ I
WKH QHZ YDOXH LQ WKH IRUP RI DQ DULWKPHWLF H[SUHVVLRQ ZKLFK GDUNWDEOH ZLOO
UHIHUHQFHG DV y[

GRXEOH FOLFN
'RXEOH FOLFN RQ D VOLGHU RU LWV ODEHO WR UHVHW WR WKH GHIDXOW YDOXH

,Q DGGLWLRQ WKH SUHFLVLRQ RI PRXVH ZKHHO DQG DUURZ NH\ DGMXVWPHQWYV FDQ EH [

KROG GRZQ WKH 6KLIW NH\ ZHKIQFH BB\NKHK WWHS WL.RH E\ D IDFWRU RI
KROG GRZQ WKH &WUO NH\ Z&H®HY HDIMH WWHS W.RH E\ D IDFWRU RI

%RWK Rl WKHVH PXOWLSOLHUV FD®2BH BRROOQGHGDUN WEB®GH U F

GDUNURRP XL VFDOHBURXJKBVWHSBPXOWLSOLHU
GDUNURRP XL VFDOHBSUHFLVHBVWHSBPXOWLSOLHU

FRPERER[HYV
&OLFN RQ D FRPERER[ WR VKRZ D OLVW RI DYDLODEOH RSWLRQV ZKLFK \RX FDQ FOLFN W
FORVH WR WKH ERWWRP RU WRS RI WKH VFUHHQ PHDQLQJ WKDW RQO\ VRPH RI WKH LWHF

ZKHHO WR EULQJ XS WKH IXO0 OLVW $OWHUQDWLYHO\ \RX FDQ DOVR XVH WKH PRXVH Z}
RU VWDUW W\SLQJ WR 20WHU WKH FRPERER[ HQWULHYV

FRORU SLFENHUV

$ QXPEHU RI PRGXOHYVY DOORZ SDUDPHWHUV WR EH VHW XVLQJ ERRRU BKHNH UW H. 6 H\QWOLA

LQWHUIDFH DQG PRVW FDQ RSHUDWH LQ HLWKHU SRLQW RU DUHD PRGH 3RLQW PRGH FD!
LFRQ $UHD PRGH LV DFWLYDWHG ZLWK &WUO FOLFN RU ULJKW FOLFN

NH\ERDUG VKRUWFXWYV

ORGXOH SDUDPHWHUV FDQ DOVR EH DGMXVWHG XBUGQJIJHNHERBY G W KARIW \R/IEXWW Q6 RILIPDW LR

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

FXUYHV

7TKEEDVH EXUWRIQH FXOUWNYEDE FXWPRGXOHY XVH FXUYHV WR FRQWURO WKH WRQHV LQ WKH LP
FRPPRQ IHDWXUHV WKDW ZDUUDQW VHSDUDWH GLVFXVVLRQ

QRGHV

,Q WKHLU GHIDXOW VWDWH FXUYHV DUH VWUDLJKW OLQHV GH2QHG E\ WZR DQFKRU QRG
<RX FDQ PRYH WKH QRGHV WR PRGLI\ WKH FXUYH RU JHQHUDWH QHZ QRGHV E\ FOLFNLQJ
QRGH DW WKH [ ORFDWLRQ RI WKH PRXVH SRLQWHU DQG WKH FRUUHVSRQGLQJ \ ORFDWLI
WKH ULVN RI DFFLGHQWDOO\ PRGLI\LQJ WKH FXUYH 8S WR QRGHV FDQ EH GH2QHG SHU
LW RXW RI WKH ZLGJHW DUHD

FXUYH FRQWUROV

7KH IROORZLQJ FRQWUROV DUH FRPPRQ WR WZR RU PRUH RI WKH DERYH SURFHVVLQJ PR
KHUH 30O0HDVH VHH WKH LQGLYLGXDO PRGXOH GRFXPHQWDWLRQ IRU GLVFXVVLRQ RI DQ\

LQWHUSRODWLRQ PHWKRG
WRQH FXUYH DQG UJE FXUYH RQO\

,QWHUSRODWLRQ LV WKH SURFHVV E\ ZKLFK D FRQWLQXRXV FXUYH LV GHULYHG IURP D
VHYHUDO PHWKRGY DUH R+tHUHG WKDW FDQ DOOHYLDWH VRPH RI WKH LVVXHV \RX PD\ H

FXELF VSIOLQHUJXDEO\ WKH PRVW YLVXDOO\ SOHDVLQJ 6LQFH LW JLYHV VPRRWK F
EHWWHU HQKDQFHG +RZHYHU WKLV PHWKRG LV YHU\ VHQVLWLYH WR WKH QRGHYV

RVFLOODWLRQV ZKHQ WKH QRGHY DUH WRR FORVH WR HDFK RWKHU RU ZKHQ WKHU
EHVW ZKHQ WKHUH DUH RQO\ WR QRGHV HYHQO\ VSDFHG

FHOQWULSHWDRY @HULQRHG VSHFL2FDOO\ WR DYRLG FXVSV DQG RVFLOODWLRQV EXW
PRUH ORRVHO\ ,W LV YHU\ UREXVW QR PDWWHU WKH QXPEHU RI QRGHY DQG WKHLI
GXO0OO FRQWUDVW

PRORWRQLF WSGIHYHIQHG VSHFL2FDOO\ WR JLYH D PRQRWRQLF LOQOWHUSRODWLRQ F
RVFLOODWLRQV WKH FXELF VSOLQH PD\ SURGXFH 7KLV PHWKRG LV PRVW VXLWDEO
IXQFWLRQ IURP D QRGH LOWHUSRODWLRQ IRU H[DPSOH H[SRQHQWLDO ORJDULWK|
DV SUHVHWY W LV D JRRG WUDGH R+ EHWZHHQ WKH WZR DIRUHPHQWLRQHG PHWKI

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

SUHVHUYH FRORUYV
.1 D QRQ OLQHDU WRQH FXUYH LV DSSOLHG WR HDFK RI WKH 5*% FKDQQHOV LQGLYLGXD
WR HDFK FRORU FKDQQHO PD\ EH GL+HUHQW DQG WKHYIFOQHFPRE®BRRMDR] SHRNMNL G HVKEL £+
PHWKRGV Rl FDOFXODWLQJ WKH yOXPLQDQFH OHYHO RI D SL[HO LQ RUGHU WR PLQLPLV
FDOFXODWHG EDVHG RQ WKLV OXPLQDQFH YDOXH DQG WKHQ WKLV VDPH DGMXVWPHQW
'L+HUHQW OXPLQDQFH HVWLPDWRUV FDQ D+HFW WKH FRQWUDVW LQ GL+HUHQW SDUWYV |
WKDW LPDJH 7KH XVHU FDQ WKHUHIRUH FKRRVH WKH HVWLPDWRU WKDW SURYLGHV WK}
PHWKRGV DUH GLVFXVVHG $QH®HWDHCF K Q RP KFRIAWFWHR O 0© LW KIFIEEG XOH 7KH IROORZLQJ R
DYDLODEOH

QRQH

OXPLQDQFH

PD[ 5*%

DYHUDJH 5*%

VXP 5*%

QRUP 5*%

EDVLF SRZHU
VFDOH IRU JUDSK
WRQH FXUYH DQG EDVH FXUYH RQO\

7KH VFDOH DOORZV \RX WR GLVWRUW WKH JUDSK GLVSOD\ VR WKDW FHUWDLQ JUDSKLFI
FXUYHV 1RWH WKDW WKH VFDOLQJ RSWLRQ RQO\ D+tHFWV WKH FXUYH GLVSOD\ QRW WHK

%\ GHIDXOW D yOLQHDU VFDOH LV XVHG GH2QHG E\ D VFDOH IDFWRU RI 7KLV VFDOH
D[HV

$ ORJDULWKPLF VFDOH ZLOO FRPSUHVV WKH KLJK YDOXHYVY DQG GLODWH WKH ORZ YDOXt
VR WKDW WKH QRGHV LQ ORZOLJKWYV JHW PRUH VSDFH RQ WKH JUDSK DQG FDQ EH FRQW

,QFUHDVH WKH O0VFDOH IRU JUDSKO VOLGHU WR VHW WKH EDVH RI WKH ORJDULWKP XVHC(
DPRXQW RI FRPSUHVVLRQ GLODWLRQ RSHUDWHG E\ WKH VFDOH ,I \RX GUDZ SXUHO\ H[S
LGHQWLW\ OLQHYVY VHWWLQJ WKLV YDOXH GH2QHV WKH EDVH RI VXFK IXQFWLRQV

ZDYHOHWYV

:DYHOHWY DUH XVHG WRGCMARPSRW® LRDJH LQWR D QXPEIOD \RUSDFRVEQRWDLQLQJ D GL+HI
GHWDLO $IWHU GHFRPSRVLQJ DQ LPDJH LQ WKLV ZD\ D PRGXOH FDQ OLPLW LWV SURFHYV
WKHQ SLHFH WKH OD\HUV EDFN WRJHWKHU DJDLQ DW WKH HQG WR IRUP LWV RXWSXW 7K
WKH LPDJH ZH ZLVK WR LPSDFW ZKHQ ZRUNLQJ ZLWK D PRGXOH

6RPH RI WKH RSHUDWLRQV WKDW GDUNWDEOH FDQ SHUIRUP LQ WKLV ZD\ DUH

QRLVH UHPRYDGHD®IWHKH SURDBIZHGHQ PIQBRQWUDVW HPRD®DJHW
FRQWUDVW DGMXV VERKMOWI DIVQV VHIP IR B & D]HH U
EOXUULQJ RU UHPRYDO RI XQZDQMMBRERIGXDIHO LQ WKH

WKHRU\

$ ZDYHOHW LV DQ RVFLOODWLQJ PDWKHPDWLFDO IXQFWLRQ WKDW VWDUWY DQG HQGV D\
ZDYHOHWY RI GLxHULQJ VL]HYV

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

7TKHVH ZDYHOHW IXQFWLRQV DUH XVHG WR VFDQ DQG GHFRPSRVH DQ LPDXFARQQYRQX WKWV
SLFNV RXW GHWDLOV IURP WKH LPDJH WKDW DUH RQ D VLPLODU VFDOH WR WKH VL]H RI L
GHWDLO OD\HUV HDFK FRUUHVSRQGLQJ WR D GLxHUHQW ZDYHOHW VFDOH

7KH IROORZLQJ LV DQ H[DPSOH ZKHUH GHWDLO OD\HUV KDYH EHHQ H[WUDFWHG IURP WKF
SURGXFHG XVURWWRRKGGXOH VSOLWWLQJ WKH LPDJH LQWR GL*xHUHQW OD\HUV DQG XVL
VFDOH EXWWRQ WR YLVXDOLVH HDFK RI WKH GHWDLO OD\HUYV

7KH EDUV 2D WHKGHW GHFRPFRMMHRQ LQGLFDWH WKH OD\HUV WKDW KDYH EHHQ H[WUDFWHG
GDUNHVW UHFWDQJOH DW WKH OHIW UHSUHVHQWYV WKH HQWLUH LPDJH EHIRUH GHFRPSR
WKH GHFRPSRVHG OD\HUV &OLFNLQJ RQ WKH VWDLUFDVH LFRQ EHORZ WKH EDU JUDSK H
\RX FDQ VHH ZKDW WKH FXUUHQWO\ VHOHFWHG OD\HU ORRNV OLNH

/I[HWUV WDNH D ORRN DW VRPH RI WKH OD\HUV JHQHUDWHG IRU WKH DERYH LPDJH

$W VFDOH WKH LPDJH FRQWDLQV RQO\ YHU\ 2QH GHWDLOV LQFOXGLQJ WKH PRGHOUV |
,W GRHVQUW LQFOXGH WKH FRDUVHU GHWDLOV RI WKH LPDJH EHFDXVH WKRVH GHWDLOV

GDUNWDEOH XVHU PDQXDO
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'‘DUNURRP SURFHVVLQJ PR(

$W VFDOHV DQG ZH EHJLQ WR VHH ODUJHU DQG ODUJHU IHDWXUHYV

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

%\ VFDOH ZH RQO\ VHH YHU\ KLJK OHYHO IHDWXUHV VXFK DV WKH RYHUDOO VKDSH RI W

ZK\ XVH ZDYHOHWV"

6XSSRVH LQ WKH DERYH H[DPSOH WKDW ZH ZDQWHG WR VPRRWK RXW VRPH RI WKH EOR!
DQ\ RI WKH XQGHUO\LQJ VPDOO VFDOH WH[WXUH :DYHOHW GHFRPSRVLWLRQ PDNHV WKLYV
UHWRXFK PRGXOH WR DSSO\ D *DXVVLDQ EOXU WR RQO\ WKH 0EORWFK\0U GHWDLO OD\HU "
DGMXVWPHQW LV FRPSOHWH WKH UHWRXFK PRGXOH VLPSO\ UHFRPELQHV WKH DGMXVWH
SURGXFH WKH 2QDO LPDJH

7KH VHTXHQFH RI LPDJHVY EHORZ VKRZV 7KH RULJLQDO LPDJH 7KH OD\HU VFDOH
LPDJH DIWHU WKH VFDOH OD\HU KDV EHHQ EOXUUHG DQG WKH OD\HUV UHFRPELQHG

GDUNWDEOH XVHU PDQXDO
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'‘DUNURRP SURFHVVLQJ PR(

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

$V \RX FDQ VHH WKH ODUJH VFDOH VNLQ EORWFKHV KDYH EHHQ UHPRYHG EXW WKH VPD
LOQWHUDFWLQJ ZLWK ZDYHOHW VFDOHYV

7KHUH DUH WZR PHWKRGV E\ ZKLFK SURFHVVLQJ PRGXOHV DOORZ \RX WR PRGLI\ WKHLU F
ZDYHOHW GHFRPSRVLWLRQ

$V GLVFXVVHG DBRMWHRRGBXOH DOORZV \RX WR FKRRVH KRZ PDQ\ GHWDLO OHYHOV WR V¢
GHFRPSRVHV WKH LPDJH LOQWR VHSDUDWH OD\HUV DQG DOORZV \RX WR SHUIRUP RSHUDW
WKH LPDJH DV D ZKROH

6HH WKHWRPRIGXOH GRFXPHQWDWLRQ IRU PRUH GHWDLOV

VSOLQH FRQWUROV

TKHGHQRLVH SURIOVHGHQRIOMBRQWUDVW HPRDBEDHMHW DOORZ WKHLU HxtHFWV WR EH DSSOLH
ZDYHOHW VFD®SO{\WIHM

GDUNWDEOH XVHU PDQXDO
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'DUNURRP SURFHVVLQJ PR(

+HUH HDFK QRGH LQ WKH JUDSK UHSUHVHQWYVY D GL+xHUHQW OHYHO RI GHWDLO LQ WKH L
RQ WKH ULJKW <RX FDQ UDLVH RU ORZHU HDFK RI WKHVH QRGHV ZLWK \RXU PRXVH WR L
UHVSHFWLYHO\ RQ WKDW ZDYHOHW VFDOH

7R PRGLI\ WKH FXUYH FOLFN VOLJKWO\ DERYH RU EHORZ WKH OLQH QHDU WR D QRGH DQ
\RXU PRGL2FDWLRQ E\ VFUROOLQJ ZLWK \RXU PRXVH ZKHHO ZKLFK LQFUHDVHV RU UHGXF
PRXVH SRLQWHU $ VPDOO FLUFOH LQGLFDWHY WKDW WKH HtHFW RI GUDJJLQJ WKH FXUY
EHLQJ DGMXVWHG $ ODUJHU FLUFOH LQGLFDWHY WKDW WKH HtHFW ZLOO EH PRUH EURD
:KHQ \RX KRYHU \RXU PRXVH RYHU WKH JUDSK VKDGHG DUHDV LQGLFDWH WKH SDUWYV RI
DWWHPSW WR PRGLI\ WKH FXUYH

GHSUHFDWHG PRGXOHYV

7KH GDUNWDEOH WHDP UHJXODUO\ UHYLHZVY ROG PRGXOHY DQG XSGDWHV WKHLU LPSOHP
VFLHQFH PHDQV WKDW WKH\ FDQ EH LPSURYHG ORVW RI WKH WLPH ZH WU\ WR XSGDWH H
RFFDVLRQDOO\ WKDW EHFRPHYVY SUREOHPDWLF RIWHQ GXH WR WKH RYHUKHDG RI KDYLQJ
VXFK FLUFXPVWDQFHVY D QHZ UHSODFHPHQW PRGXOH LV FUHDWSGHFQ® MXH ROG PRGXOH

ORGXOH GHSUHFDWLRQ IROORZV D IDLUO\ VWDQGDUG SURFHVV ,Q WKH UHOHDVH WKDW (
VHDUFKHG RU DGGHG WR FXVWRP PRGXOH JURXSV ,@HSWRRIYWGE G PRERXBHE/QIH DG RQWVD J+
DGGHG WR WKH PRGXOH WR ZDUQ RI LWV UHPRYDO DQG GLUHFW WKH XVHU WR D VXLWDE

$IWHU D \HDU WKH PRGXOH LV GHBRHIRO WHRPRPRRXSHQG LV WKHQ RQO\ DYDLODEOH IRU
ZKHUH WKDW PRGXOH ZDV DOUHDG\ DFWLYH DJDLQVW D JLYHQ LPDJH 'HSUHFDWHG PRG
LQ RUGHU WR UHWDLQ ROG HGLWV EXW GHYHORSPHQW FHDVHV DQG \RX DUH DGYLVHG \
HQFRXQWHU DQ LVVXH

JRU H[DPSOH PRGXOHV GHSUHFDWHG LQ GDUNWDEOHK HSZHPDWHG UBRPRXGIHEWQ URIPUWWHD E O |
DVVXPLQJ WZR PDMRU UHOHDVHV HDFK \HDU

GDUNWDEOH XVHU PDQXDO
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'DUNURRP PDVNLQJ EOHQ

PDVNLQJ EOHQGLQJ

RYHUYLHZ

(DFK SURFHVVLQJ PRGXOH WDNHV LWV LQSXW IURP WKH SUHFHGLQJ PRGXOH LQ WKH SLJ}
GDWD DQG WKHQ KDQGV WKH RXWSXW WR WKH QH[W PRGXOH LQ WKH SL[HOSLSH

$ PRGXOHUV RXWSXW GDWD FDQ RSWLRQDOO\ EH UHSURFHVVHG FRPELQHG ZLWK LWV L(
PRGXOH 7KLV DGGLWLRQDO SURFHONQGAa YINFHSW Y F6 RXMEB XW GDWD LV UHSURFHVVHG X'
EOHQGLQJ RSHEDWRGVPRGHV

(DFK EOHQG PRGH LV IXUWKHU REQMLENBRODPBWEHUW KB YLQJ D YDOXH EHWZHHQ DQG :
PXFK WKH LQSXW DQG RXWSXW LPDJHV FRQWULEXWH WR WKH 2QDO UHVXOW 7\SLFDOO\ C
LGHQWLFDO WR WKH LQSXW LPDJH WKH PRGXOH KDV QR HtHFW ZKHUHDV DQ RSDFLW\ R
PRGXOH

7KLV RSDFLW\ FDQ EH WKH VDPH IRU HYHU\ SLIHO XVLQJ WKH JOREDO RSDFLW\ VOLGHU
HQWLUH LPDJH $OWHUQDWLYHO\ WKH RSDFLW\ YDOXHYVY FDQ YDU\ GHSHQGLQJ RQ WKH SL
PRGL2FDWLRQ RI RSDFLRDMNOBYVAO A BYLGH WKH XVHU ZLWK 2QH FRQWURO RYHU ZKLFK !
E\' D PRGXOH DQG WR ZKDW H[WHQW 7KH XVHU®@DD AKX RRWBIDVRD DHWUYRBRWERRELQDWLRQ

(1]
%OHQGLQJ DQG PDVNLQJ IXQFWLRQDOLW\ LV FRQWUROOHG YLD D JURXS RI LFRQV ORFDW

7TKHVH LFRQV HQDEOH WKH IROORZLQJ PDVNLQJ DQG EOHQGLQJ RSWLRQV I|URP OHIW WR

R -

ORGXOH RXWSXW LV SDVVHG WR WKH QH[W PRGXOH LQ WKH SL[HOSLSH ZLWKRXW DGGLW
GLVSOD\HG

XQLIRUPO\

,QSXW DQG RXWSXW LPDJHV DUH UHSURFHVVHG XQLIRUPO\ ZLWK WKH FKRVHQ EOHQG PI
FROQWUROOHG E\ D VLQJOH RSDFLW\ VOLGHU $GGLWLRQDO FRQWUROV DUH GLVSOD\HG \
7KH GHIDXOW LV D EOHQG PRGH RI yQRUPDO ZLWK DQ RSDFLW\ RI

GUDZQ PDVN

5HSURFHVVLQJ WDNHYVY SODFH ZLWK WKH FKRVHQ EOHQG PRGH DQG DQ RSDFLW\ EDVHG |
GUDZQ VKDSHV $GGLWLRQDO FRQWUROV DUH GLVSOD\HG WR DOORZ PDVN HOHPHQWV W
DOO SL[HOV KDYH WKH VDPH RSDFLW\ DV GH2QHG E\ WKH RSDFLW\ VOLGHU

SDUDPHWULEFE PDVN

5HSURFHVVLQJ WDNHV SODFH ZLWK WKH FKRVHQ EOHQG PRGH DQG DQ RSDFLW\ EDVHG |
$GGLWLRQDO FRQWUROV DUH GLVSOD\HG WR DOORZ WKH RSDFLW\ WR EH DGMXVWHG RC

GUDZQ SDUDPHWULF PDVN

5HSURFHVVLQJ WDNHV SODFH ZLWK WKH FKRVHQ EOHQG PRGH DQG DQ RSDFLW\ EDVHG |
PDVN

UDVWHU PDVN

5HSURFHVVLQJ WDNHV SODFH ZLWK WKH FKRVHQ EOHQG PRGH DQG DQ RSDFLW\ EDVHG |
PRGXOH HDUOLHU LQ WKH SL[HOSLSH

EOHQGLQJ RSWLRQV

&KRRVH ZKLFK FRORU VSDFH WR XVH ZKHQ FDOFXODWLQJ WKH EOHQGLQJ PDVN DQG VS
JHQHUDWHG EDVHG RQ WKH PRGXOHUOV RXWSXW FKDQQHOV QRUPDOO\ D SDUDPHWULF P
FRPLQJ LOWR WKH PRGXOH 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH

UHVHW WR GHIDXOW EOHBYB WKORGWIDXFKHN FRORU VSDFH IRU WKH PRGXOH WR VSHF
/DE 8VH WKH /DE FRORU VSDFH ZKHUH DYDLODEOH WR VSHFLI\ WKH SDUDPHWULF F
5*% GLVSOMH WKH GLVSOD\ UHIHUUHG 5*% +6/ FRORU VSDFH WR VSHFLI\ WKH SDUL
5*% VFHQ&8VH WKH VFHQH UHI]}&}.N]JI-H:GC‘BR% YVSDFH WR VSHFLI\ WKH SDUDPHWULF PDVN

VKRZ RXWSXW FISKRAHOWHIDPHWULRRWGEXW FKDQQHO FRQWUROV VR WKDW WKH SD
GH2QHG LQ WHUPV RI WKH PRGXOHUV RXWSXW FKDQQHOV

GDUNWDEOH XVHU PDQXDO
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I1RWHLIRW DOO RI WKHVH EOHQGLQJ RSWLRQV DUH DYDLODEOH IRU HYHU\ PRGXOH

EOHQG PRGHYV

%OHQG PRGHYV GH2QH KRZ WKH LQSXW DQG RXWSXW RI D PRGXOH DUH FRPELQHG EOHQG
RXWSXW LV SDVVHG WR WKH QH[W PRGXOH LQ WKH SL[HOSLSH

&ODVVLF EOHQGLQJ PRGHVY GHVLJQHG IRU GLVSOD\ UHIHUUHG 5*% FRQVWUDLQHG WR
JuD\ RU ZKLWH LQ WKHLU DOJRULWKPV GHSHQGLQJ RQ WKH EOHQG PRGH %HFDXYV
UHVWULFWLRQV WKLV IXOFUXP QHHGVY WR EH H[SOLFLWO\ GH2QHG E\ WKH XVHU ZKHQ SH
VFHQH FRORU VSDFH 7K@ HIGGE LDWEHBIQ)XIPPHWHU ZLOO EH SUHVHQWHG WR WKH XVHU ZKHC
PRGHV LQ WKLV FRORU VSDFH 7KH HxHFW GHSHQGV RQ WKH RSHUDWRU XVHG )RU H[DPS
EULIJKWHQHG DQG YDOXHVY EHORZ GDUNHQHG RU YLFH YHUVD

7KH 2QDO RXWSXW RI D PRGXOH LV FRPSXWHG 0SHU SL[HOU DV IROORZYV
ILQDOBRXWSXW RSDFLW\ PRGXOHBLQSXW RSDFLW\ EOHQGHGBRXWSXW

ZKHUH WKH
EOHQGHGBRKW®XMRPELQDWLRQ RI WKH LQSXW DQG RXWSXW LPDJHV GHSHQG LRSDEQ WK
LV GH2QHG aSHU SL[HOU E\ D FRPELQDWLRQ Rl WKH PDVN DQG JOREDO RSDFLW\ SDUDPHW
LGHQWLFDO WR WKH LQSXW LPDJH Rl WKH PRGXOH

7KH YyJUHYHUVH EXWXWHR@LYHO\ UHYHUVHV WKH UROHV RI WKH LQSXW DQG RXWSXW LPDJF

ILQDOBRXWSXW RSDFLW\ PRGXOHBRXWSXW RSDFLW\ EOHQGHGBLQSXW

ZKHUH WERHQGHGBLUQSBRWRPELQDWLRQ RI WKH RXWSXW DQG LQSXW LPDJHV GHSHQGLQJ |
RXWSK®GQSAXAWDIJH UHIHUHQFHY DUH UHYHUVHG ,Q YyUHYHUVHG EOHQG PRGHV DQ RSDFL
LGHQWLFD®XWRSMRMDHIH RI WKH PRGXOH

QRUPDO PRGHYV

QRUPDO

7KH PRVW FRPPRQO\ XVHG EOHQG PRGH JyQRUPDO VLPSO\ PL[HV LQSXW DQG RXWSXW W
SDUDPHWHU 7KLV PRGH LV FRPPRQO\ XVHG WR UHGXFH WKH VWUHQJWK RI D PRGXOHUV
XVXDOO\ WKH EOHQG PRGH RI FKRLFH ZKHQ DSSO\LQJ D PRGXOHi#V HtHFW VHOHFWLYHO
yRYHU 3RUWHU 'X+ DOSKD EOHQ ®IOBKR SHRPBRRRUNERBH GHWDLOV

QRUPDO ERXQGHG
QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

7KLY EOHQG PRGH LV WKH VDPH DV YyQRUPDO HIFHSW WKDW WKH LQSXW DQG RXWSXW |
YDOXH UDQJH 2XW RI UDQJH YDOXHV DUH HtHFWLYHO\ EORFNHG DQG DUH QRW SDVVHG
WR SUHYHQW DUWLIDFWV +RZHYHU LQ PRVW FDVHV H J KLJKO\ FRORU VDWXUDWHG H]
YDOXHV WUDYHO WKURXJK WKH SL[HOSLSH WR EH SURSHUO\ KDQGOHG ODWHU 7KH yQRI

DULWKPHWLF PRGHYV

DGGLWLRQ

$G6G WRIJHWKHU WKH SL[HO YDOXHV RI WKH LQSXW DQG RXWSXW LPDJHV OLJKWHQLQJ W
FRORU VSDFH WKH SL[HO YDOXHV RI WKH RXWSXW LPDJH DUH PXOWLSOLHG E\ D YDOXH

VXEWUDFW

6XEWUDFW WKH SL[H®RXWODUR R IWKHKEXKMWMHQ EOHQGLQJ LQ WKH y5*% VFHQH FRORU VSDF
WKH RXWSXW LPDJH DUH PXOWLSOLHG E\ D YDOXH SURSRUWLRQDO WR WKH YEOHQG IXO

GDUNWDEOH XVHU PDQXDO
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'DUNURRP PDVNLQJ EOHQ

PXOWLSO\
OXOWLSO\ WKH SL[HO YDOXHV RI WKH LQSXW DQG RXWSXW WRIJHWKHU :KHQ EOHQGLQJ
EHWZHHQ DQG WKH 2QDO RXWSXW ZLOO EH FODPSHG DQG ZLOO bDOzZD\V EH GDUNHU

VSDFH WKLV YDOXH LV IXUWKHU PXOWLSOLHG E\' D YDOXH SURSRUWLRQDO WR WKH VEO
WKDQ DQG WKHUHIRUH EULJKWHQ WKH EDVH LPDJH 7KLV PD\ KDYH RWKHU VLGH HxH|
20PLF PRGXOH

OXOWLSO\ EOHQGLQJ VLPXODWHY DQ RSWLFDO YDULDEOH GHQVLW\ 20WHU ZKHUH WKH
KDV PDQ\ DSSOLFDWLRQV IURP EORRPLQJ DQG ORFDO FRQWUDVW HQKDQFHPHQWYV ZKH
GRGJLQJ EXUQLQJ DQG JOREDO FRQWUDVW HQKDQFHPHQWY ZKHQ XVHG ZLWK H[SRVXUt
WKUHVKROG EHWZHHQ GDUNHQLQJ DQG EULJKWHQLQJ DQ\ 5*% YDOXH EHORZ IXOFUXP 2

GLYLGH

'LYLGH WKH SL[HO YDOXHV RI WKH LQSXW E\ WKH RXWSXW :KHQ EOHQGLQJ LQ WKH y5*9%
RXWSXW LPDJH DUH PXOWLSOLHG E\' D YDOXH SURSRUWLRQDO WR WKH YEOHQG IXOFUXP

6LQFH WKLV LV WKH LQYHUVH RI WKH PXOWLSO\ PRGH LW ZLOO GDUNHQ ZKHUH PXOWLS
ZRUNV LQ HVVHQWLDOO\ WKH VDPH ZD\

VFUHHQ
QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

,QYHUW WKH LQSXW DQG RXWSXW SL[HO YDOXHV PXOWLSO\ WKRVH YDOXHV WRJHWKHU
RSSRVLWH HtHFW WR yPXOWLSO\ PRGH 6 WKH UHVXOWLQJ LPDJH LV XVYXDOO\ EULJKWH!

DYHUDJH
5HWXUQ WKH DULWKPHWLF PHDQ RI WKH LQSXW DQG RXWSXW SL[HO YDOXHV
GL-HUHQFH

5HWXUQ WKH DEVROXWH GL+HUHQFH EHWZHHQ WKH LQSXW DQG RXWSXW SL[HO YDOXHYV
JHRPHWULF PHDQ

SHWXUQ WKH VTIXDUH URRW RI WKH SURGXFW Rl WKH LQSXW DQG RXWSXW SL[HO YDOXH
KDUPRQLF PHDQ

5HWXUQ WKH SURGXFW Rl WKH LQSXW DQG RXWSXW SL[HO YDOXHV PXOWLSOLHG E\ DC

FRQWUDVW HQKDQFLQJ PRGHYV

7KH IROORZLQJ PRGHYVY DUH QRW DYDLODEOH LQ WKH y5*% VFHQH EOHQGLQJ FRORU VSI
JUD\ ZKLFK RQO\ DSSOLHV WR GLVSOD\ UHIHUUHG DQG QRQ OLQHDU FRORU VSDFHYV

RYHUOD\

7KLV PRGH FRPELQHV WKH yPXOWLSO\ DQG yVFUHHQ EOHQG PRGHV 7KH SDUWV RI WKt
EHFRPH EULIJIKWHU 7KH SDUWV RI WKH LPDJH ZKHUH WKH RXWSXW LV GDUNHU EHFRPH
RIWHQ FRPELQHGORZISKMWHKEH JK S DR/R/GXOHYV

VRIWOLJKW

7KLV PRGH LV VLPLODU WR YyRYHUOD\ H[FHSW WKH UHVXOWY DUH VRIWHU DQG OHVV EL
WKEBRZSDWVQR&LIKSDRRGXOHYV

KDUGOLJKW

7KLY PRGH LV QRW UHODWHG WR yVRIWOLJKW LQ DQ\WKLQJ EXW QDPH /LNH RYHUOD\ P
YyVFUHHQ PRGHV DQG KDV D GL*xHUHQW H+*tHFW DERYH DQG EHORZ PLG JUD\ 7KH UHVXO\
TXLWH LQWHQVH DQG XVXDOO\ QHHG WR EH FRPELQHG ZLWK D UHGXFHG RSDFLW\

YLYLGOLJKW

7KLY PRGH LV DQ H[WUHPH YHUVLRQ RI RYHUOD\ VRIWOLJKW 9DOXHV GDUNHU WKDQ PL(
JUD\ DUH EULJKWHQHG <RX ZLOO SUREDEO\ QHHG WR WRQH GRZQ LWV HxHFW E\ UHGXF

OLQHDUOLJKW
7KLV PRGH LV VLPLODU WR WKH H+HFW RI yYLYLGOLJKW
SLQOLJKW

7KLY PRGH SHUIRUPV D GDUNHQ DQG OLJKWHQ EOHQGLQJ VLPXOWDQHRXVO\ UHPRYLQJ
SDWFKHY DQG EORWFKHYV

GDUNWDEOH XVHU PDQXDO



'DUNURRP PDVNLQJ EOHQ

FRORU FKDQQHO PRGHYV
/IDE FKDQQHOV

7KH IROORZLQJ DUH DYDLODEOH IRU EOHQGLQJ LQ WKH /DE FRORU VSDFH RQO\

/IDE OLIKWQHVV

OL[ WKH OLIJKWQHVYV IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ WKH FRORU
LPDJH ,Q FRQWUDVW WR yOLJKWQHVV WKLY EOHQG PRGH GRHV QRW LQYROYH DQ\ FRO
GDWD ,Q VRPH FDVHV WKLV EOHQG PRGH LV OHVV SURQH WR DUWLIDFWY WKDQ yYyOLJKW

/IDE D FKDQQHO

OL[ WKH /DE yD FRORU FKDQQHO IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ
LPDJH

/IDE E FKDQQHO

OL[ WKH /DE yE FRORU FKDQQHO IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ
LPDJH

/IDE FRORU

OL[ WKH /DE FRORU FKDQQHOV D DQG E IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH
LPDJH ,Q FRQWUDVW WR YyFRORU WKLV EOHQG PRGH GRHV QRW LQYROYH DQ\ FRORU V!
VRPH FDVHV WKLY EOHQG PRGH LV OHVV SURQH WR DUWLIDFWYV WKDQ YyFRORU

5*% FKDQQHOV

7KH IROORZLQJ DUH DYDLODEOH ZKHQ EOHQGLQJ LQ 5*% FRORU VSDFHV RQO\

5*% UHG FKDQQHO

OL[ WKH JUHG FKDQQHO IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ WKH RW
‘KHQ EOHQGLQJ LQ WKH y5*% VFHQH FRORU VSDFH WKH yUHG FKDQQHO IURP WKH RX
SURSRUWLRQDO WR WKH YyEOHQG IXOFUXP

5*% JUHHQ FKDQQHO

OL[ WKH yJUHHQ FKDQQHO IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ WKH |
LPDJH :KHQ EOHQGLQJ LQ WKH y5*% VFHQH FRORU VSDFH WKH yJUHHQ FKDQQHO IUR
YDOXH SURSRUWLRQDO WR WKH YyEOHQG IXOFUXP

5%*% EOXH FKDQQHO

OL[ WKH YVEOXH FKDQQHO IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ WKH R
KHQ EOHQGLQJ LQ WKH y5*% VFHQH FRORU VSDFH WKH YEOXH FKDQQHO IURP WKH R
SURSRUWLRQDO WR WKH YEOHQG IXOFUXP

+69 FKDQQHOV

7KH IROORZLQJ DUH DYDLODEOH ZKHQ EOHQGLQJ LQ WKH y5*% GLVSOD\ FRORU VSDFH I

+69 OLJKWQHVV

OL[ WKH OLIJKWQHVYV IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ FRORU XQD
yOLIKWQHVV WKLV EOHQG PRGH GRHV QRW LQYROYH FODPSLQJ

+69 FRORU

OL[ WKH FRORU IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ OLJKWQHVV XQD:
yFRORU WKLV EOHQG PRGH GRHV QRW LQYROYH FODPSLQJ

RWKHUV

OLJKWQHVYV
OL[ OLJKWQHVV IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ FRORU FKURPD
FKURPLQDQFH

OL[ FKURPLQDQFH IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ OLIJKWQHVV D(
EOHQG PRGH XVHV 5*% UDWLRV GLYLGHG E\ D (XFOLGHDQ QRUP

OLJKWHQ
QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

GDUNWDEOH XVHU PDQXDO



'DUNURRP PDVNLQJ EOHQ

&RPSDUH WKH SL[HO YDOXHV Rl WKH LQSXW DQG RXWSXW LPDJHV DQG RXWSXW WKH OL
GDUNHQ

QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

&RPSDUH WKH SL[HO YDOXHV Rl WKH LQSXW DQG RXWSXW LPDJHV DQG RXWSXW WKH G
KXH

QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

OL[ KXH FRORU WLQW IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ OLJKWQH
FRORU

QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

OL[ FRORU FKURPD DQG KXH IURP WKH LQSXW DQG RXWSXW LPDJHV ZKLOH WDNLQJ OLJ

&DXWLRQ :KHQ PRGXOHV GUDVWLFDOO\ PRGLI\ KXH HJ ZKHQ JHQHUDWLQJ FRPSOHPHC
VWURQJ FRORU QRLVH

FRORUDGMXVWPHQW
QRW DYDLODEOH LQ WKH 5*% VFHQH FRORU VSDFH

6RPH PRGXOHYV DFW SUHGRPLQDQWO\ RQ WKH WRQDO YDOXHV RI DQ LPDJH EXW DOVR S
H J WXHYHOWRQH FPRGEGKXOHY 7KLV EOHQG PRGH WDNHV WKH OLJKWQHVV IURP WKH P
IURP LQSXW DQG RXWSXW HQDEOLQJ FRQWURO RYHU WKH PRGXOHUOV FRORU DGMXVWPFHE

PDVNYV

RYHUYLHZ

ODVNVY DOORZ \RX WR OLPLW WKH HxHFW RI D PRGXOH VR WKDW LW RQO\ DSSOLHV WR FH

$ PDVN FDQ EH UHJDUGHG DV D JUD\VFDOH LPDJH ZKHUH HDFK SL[HO KDV D YDOXH EHWZ]
7KLV YDOXHRIS\D WRNG LV XVHG WR GHWHUPLQH KRZ PXFK D PRGXOH DxHFWV HDFK SL[HO

7KH IROORZLQJ VHFWLRQV H[SODLQ KRZ WR FRQVWUXFW PDVNV LQ GDUNWDEOH

GUDZQ PDVNYV

'LWK WKH GUDZQ PDVN IHDWXUH \RX FDQ FRQVWUXFW D PDVN E\ GUDZLQJ VKDSHV GLUHF
XVHG DORQH RU LQ FRPELQDWLRQ 2QFH D VKDSH KDV EHHQ GUDZQ RQ DQ LPDJH LW FDQ
PRGXOHYV

6KDSHVY DUH VWRUHG LQWHUQDOO\ DV YHFWRUVY DQG DUH UHQGHUHG ZLWK WKH UHTXLUH
DUH H[SUHVVHG LQ WKH FRRUGLQDWH V\VWHP RI WKH RULJLQDO LPDJH DQG DUH WUDQVI
DFWLYH GLVWRUWLQJ PRGXOIDV IFR WKHRBMIRMH D Q G S HIRWS H [FDAPISYOH 7KLY PHDQV WKDW C
DOzD\V ZRUN RQ WKH VDPH LPDJH DUHD UHJDUGOHVV RI DQ\ PRGL2FDWLRQV WKDW PD\ EI

7KH FRQWUROV UHTXLUHG WR FUHDWH DQG DOWHU GUDZQ PDVNV PD\ EH HQDEOHG E\ VH
SDUDPHWULF PDVN LFRQ DW WKH ERWWRP RI D PRGXOH <RX FDQ BOVR PDRODWRHGXQGE HG

FUHDWLQJ VKDSHV

&KRRVH D VKDSH E\ FOLFNLQJ RQ WKH DSSURSULDWH VKDSH LFRQ IURP OHIW WR ULJKW

GDUNWDEOH XVHU PDQXDO
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7KLV ZLOO WDNH \RX LOWR WKH FUHDWLRQ PRGH IRU WKDW VKDSH 2QFH \RX KDYH 2QLVK
EH WDNHQ LQWR HGLW PRGH

&WUO FOLFN RQ WKH VKDSH LFRQ WR FRQWLQXRXVO\ GUDZ PXOWLSOH VKDSHV RI WKH VL
ZLOO UH HQWHU FUHDWLRQ PRGH IRU D QHZ LQVWDQFH RI WKDW VKDSH :KLOH LQ FRQWL
VWRS GUDZLQJ VKDSHVY DQG HQWHU HGLW PRGH

JRU DOO GUDZQ VKDSHV \RX FDQ KROG 6KLIW ZKLOH VFUROOLQJ ZLWK WKH PRXVH ZKHHC
WKH EOXU DW WKH HGJH RI WKH VKDSH DQG XVH &WUO VFUROO WR FKDQJH WKH VKDSHIi
RSHUDWLRQV DUH DYDLODEOH LQ ERWK FUHDWLRQ DQG HGLW PRGHV DV ORQJ DV \RXU F

%\ GHIDXOW VFUROOLQJ \RXU PRXVH XS LQFUHDVHV WKH YDOXH RI WKH UHOHYDQW VKD
SUHIHUHQFHYVY ! GDUNURRP ! VFUROO GRZQ WR LQFUHDVH PDVN SDUDPHWHUYV

IRWHKHQ XVHG LQ VKDSH FUHDWLRQ PRGH WKH SUHFHGLQJ VF UR{O O XFeEWHV IDAWLIRIVRAL B 6
WR EH FKDQJHG 7KH QHZ GHIDXOW YDOXHV ZLOO EH XVHG WKH QH[W WLPH \RX FUHDWH

HGLWLQJ VKDSHYV

&OLFN RQ WKH 0VKRZ DQG HGLW PDVMW R GHHPHHUWVKEDODFR G GLW PRGH 7KLV ZLOO VKRZ DOO

FXUUHQW PRGXOH DQG DOORZ \RX WR HGLW WKRVH VKDSHV ,W ZLORDDA VD B [BIHYGC WKH
&WUO FOLFN RQ WKH VDPH LFRQ WR HQWHU UHVWULFWHG HGLW PRGH ZKHUH FHUWDLQ I
FKDQJLQJ LWV VLIH DUH EORFNHG 7KLV LV SDUWLFXODUO\ XVHIXO WR DYRLG FRVWO\ Pl

&OLFN DQG GUDJ D VKDSH WR PRYH LW DURXQG WKH LPDJH FDQYDV &OLFNLQJ RQ D VKD!
PDQDJHU

UHPRYLQJ VKDSHYV

KLOH LQ HGLW PRGH ULJKW FOLFN RQ D VKDSH WR UHPRYH LW

UHXVLQJ VKDSHV

<RX FDQ UHXVH VKDSHV WKDW \RX KDYH GUDZQ LQ RWKHU PRGXOHYV &OLFN RQ WKH VKD:¢
PDVN HOHPHQWVU EXWWRQ WR FKRRVH SUHYLRXVO\ GUDZQ VKDSHV LQGLYLGXDOO\ RU W
DQRWKHU PRGXOH 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH IRU VHOHFWLRQ

DGG H[LVWLQJ VKDSH

&KRRVH HLWKHU DQ LQGLYLGXDO VKDSH RU D JURXS RI VKDSHV WKDW PROMIV I? BEUJITRAHY S L
IURP ZLWKLQ WKH GUDZQ PDVN RI DQRWKHU PRGXOH , ] WKDW VKDSH RU JURXS LV XVH(

UH3SHFWHG HYHU\ZKHUH WKH VKDSH RU JURXS LV XVHG
XVH VDPH VKDSHV DV

$GG D OLVW RI VKDSHV XVHG LQ DQRWKHU PRGXOH WR WKH FXUUHQW PRGXOHUV PDVN
FUHDWHV D QHZ JURXS RI VKDSHVY DOORZLQJ VKDSHV WR EH DGGHG WR RU UHPRYHG IU
IURP ZKLFK WKH\ ZHUH FRSLHG $00O VKDSHV WKDW DUH FRPPRQ WR ERWK JURXSV UHPD

FRPELQLQJ DQG PDQDJLQJ VKDSHYV

7TKHPDVN PDQDBRGBXOH FDQ EH XVHG WR PDQDJH \RXU GUDZQ VKDSHVY 7KLV PRGXOH DOVR
GUDZQ PDVNV XVLQJ VHW RSHUDWRUV XQLRQ LQWHUVHFWLRQ GL+xHUHQFH H[FOXVLRQ

VKDSH GLVWRUWLRQV

,Q RUGHU WR HQVXUH D FRQVLVWHQW FR RUGLQDWH VA\VWHP ZKHQ \RX SODFH D VKDSH F
RULJLQDO 5%$: 20H 7KLV VKDSH WKHQ SDVVHV XS WKURXJK WKH SL[HOSLSH EHIRUH 2QDOC
VFUHHQ 7KLV PHDQV WKDW LI \RX KDYH DQ\ HQDEOHG DQ\ GLVWRUWLQJ PRGXOHV VXFK
DSSHDU GLVWRUWHG RQ WKH VFUHHQ DQG LQ WKH 2QDO LPDJH 7KLV FDQ OHDG IRU HI[DF
JUDGLHQW OLQHVY EHFRPLQJ FXUYHG ,1 \RX QHHG WR FUHDWH D PRUH DFFXUDWH VKDSH
UHFRPPHQGHG WKDW \RX DYRLG XVLQJ WKH VLPSOH VKDSHV FLUFOHV HOOLSVHV LQ IDC
XVLQJ PRUH SRLQWYV UHGXFLQJ GLVWRUWLRQV <RX FDQ DGMXVW WKH FXUYH RQ JUDGL
LQWURGXFHG E\ OHQV FRUUHFWLRQ

GDUNWDEOH XVHU PDQXDO
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DYDLODEOH VKDSHYV

FLUFOH

&OLFN RQ WKH LPDJH FDQYDV WR SODFH WKH FLUFOH 6FUROO ZKLOH KRYHULQJ RYHU W
KRYHULQJ RYHU WKH FLUFOHUV ERUGHU WR FKDQJH WKH ZLGWK Rl WKH IHDWKHULQJ W
ZLWK WKH PRXVH ZKHHO ZLWKLQ WKH PDLQ VKDSH

HOOLSVH

7KH JHQHUDO SULQFLSOH LV WKH VDPH DV IRU WKH FLUFOH VKDSH ,Q DGGLWLRQ IRXU
QRGHVY WR DGMXVW WKH HOOLSVHuUV HFFHQWULFLW\ &WUO FOLFN DQG GUDJ WKH QRGH
URWDWH WKH HOOLSVH 6KLIW FOLFN ZLWKLQ WKH VKDSH WR WRJJOH WKH JUDGXDO GH

SDWK

&OLFN RQ WKH LPDJH FDQYDV WR SODFH WKUHH RU PRUH QRGHY DQG JHQHUDWH D IUHH
ULJKW FOLFNLQJ DIWHU KDYLQJ VHW WKH ODVW SRLQW %\ GHIDXOW QRGHV DUH FRQQ
LQVWHDG GH2QH D VKDUS FRUQHU \RX FDQ GR VR E\ FUHDWLQJ LW ZLWK &WUO FOLFN

,Q HGLW PRGH &WUO FOLFN RQ DQ H[LVWLQJ QRGH WR FRQYHUW LW IURP VPRRWK WR V|
WKH OLQH VHIJPHQWY WR LQVHUW DQ DGGLWLRQDO QRGH 5LJKW FOLFN RQ D QRGH WR
SRLQWHU LV RYHU WKH GHVLUHG QRGH DQG WKH QRGH LV KLJKOLJKWHG WR DYRLG DFF

7KH VL]H RI WKH FRPSOHWHG VKDSH FDQ EH PRGL?2HG E\ VFUROOLQJ 7KH VDPH KROGV V
ZLWK D JUDGXDO RSDFLW\ GHFD\ ZKLFK FDQ DOVR EH FKDQJHG ZLWK 6KLIW VFUROO Z
WKH VKDSH 6LQJOH QRGHV DV ZHOO DV SDWK VHIJPHQWY FDQ EH PRYHG E\ GUDJJLQJ W
E\ FOLFNLQJ RQ LW D IXUWKHU FRQWURO SRLQW DSSHDUV ZKLFK DOORZV \RX WR PRGLI
ULJKW FOLFNLQJ 'UDJJLQJ RQH RI WKH FRQWURO SRLQWV RQ WKH ERUGHU DGMXVWYV W

&RQVLGHU 2QH WXQLQJ SDWKV LQ UHVWULFWHG HGLW PRGH HQDEOHG E\ &WUO FOLFNL
7KLV DOORZV \RX WR DGMXVW VLQJOH QRGHY DQG VHIJPHQWYV ZLWKRXW WKH ULVN RI DF

EUXVK

6WDUW GUDZLQJ D EUXVK VWURNH E\ OHIW FOLFNLQJ RQ WKH LPDJH FDQYDVY DQG PRYLC
SUHVVHG 7KH EUXVK VWURNH LV 2QDOL]J]HG RQFH \RX UHOHDVH WKH PRXVH EXWWRQ 6F
HLWKHU EHIRUH \RX VWDUW GUDZLQJ RU DW DQ\ WLPH GXULQJ WRKHDRESHYDMVRWR /LNHZL
GHFUHDVH LQFUHDVH IHDWKHDQQJyNHQ®G WKHKKHFUHDVH LQFUHDVH RSDFLW\

, \RX KDYH D JUDSKLFV WDEOHW ZLWK SHQ SUHVVXUH VHQVLWLYLW\ GDUNWDEOH FDQ
DWWULEXWHV RI WKH EUXVK VWURNH 7KLV RSUNIDHWHRF HWY @ EBUNRIRREBROIIHG SWUHVV XU
EUXVK PDVNV

2Q OLIWLQJ WKH WDEOHW SHQ RU UHOHDVLQJ WKH OHIW PRXVH EXWWRQ WKH EUXVK VW
QRGHV ZKLFK GH2QH WKH 2QDO VKDSH $ ERAIIXUHDWHRQ BOWNRRRP ! VPRRWKLQJ RI EU
FRQWUROV KRZ PXFK VPRRWKLQJ LV DSSOLHG $ KLJKHU OHYHO RI VPRRWKLQJ OHDGV W
VXEVHTXHQW HGLWLQJ DW WKH H[SHQVH RI ORZHU DFFXUDF\

1RGHVY DQG VHIJPHQWY RI D EUXVK VWURNH FDQ EH PRGL2HG LQGLYLGXDOO\ 6HH WKH G|
PRUH GHWDLOV

IRWHSHQGHULQJ D FRPSOH[ EUXVK VKDSH FDQ FRQVXPH D VLJQL2FDQW QXPEHU RI &38 F\I
RU SDWK VKDSHV LQVWHDG ZKHUH SRVVLEOH

JUDGLHQW
7KH JUDGLHQW VKDSH LV D OLQHDU JUDGLHQW ZKLFK H[WHQGV IURP D JLYHQ SRLQW WHF

&OLFN RQ WKH LPDJH FDQYDV WR GH2QH WKH SRVLWLRQ RI WKH OLQH WKDW GH2QHYV
EH\RQG ZKLFK WKH RSDFLW\ LV DQG Y%HWZHHQ WKHVH GRWWHG OLQHVY WKH RSDFI

7KH OLQH KDV WZR DQFKRU QRGHV ZKLFK \RX FDQ GUDJ WR FKDQJH WKH URWDWLRQ RI
DQJOH ZKHQ SODFLQJ WKH JUDGLHQW VKDSH E\ FOLFNLQJ DQG GUDJJLQJ WR SODFH WK

*UDGLHQW OLQHV FDQ DOVR EH FXUYHG E\ VFUROOLQJ ZLWK \RXU PRXVH ZKLOH KRYHUL
WR FRXQWHUDFW WKH GLVWROMWQR @ FDXNRAHEE BRWQW K H

'"HSHQGLQJ RQ WKH PRGXOH DQG WKH XQGHUO\LQJ LPDJH XVLQJ D JUDGLHQW VKDSH PL
FRQVLGHU DFWLEDWKBBROKMOH WR DOOHYLDWH WKLV

GDUNWDEOH XVHU PDQXDO



'DUNURRP PDVNLQJ EOHQ

UHYHUVLQJ WKH SRODULW\ RI D GUDZQ PDVN

&OLFN RQ WKEXYWWRQ@ WR UHYHUVH WKH SRODULW\ RI WKH HQWLUH GUDZQ PDVN )RU H[D
FDXVH WKH PRGXOH WR EH DSSOLHG RQO\ WR WKH DUHD LQVLGH WKH GUDZQ FLUFOH 5H
WR WKH ZKRO H [[FHCBBIWAWKWD W FLUFOH

SDUDPHWULF PDVNYV

7KH SDUDPHWULF PDVN IHDWXUH R+tHUV 2QH JUDLQHG VHOHFWLYH FRQWURO RYHU KRZ L
DXWRPDWLFDOO\ JHQHUDWLQJ DQ LQWHUPHGLDWH EOHQG PDVN IURP XVHU GH2QHG SDUD
FRRUGLQDWHYVY UDWKHU WKDQ WKH JHRPHWULFDO FRRUGLQDWHYV XVHG LQ GUDZQ PDVNYV

JRU HDFK GDWD FKDQQHO RI D PRGXOH HJ /DE 5*% DQG VHYHUDO YLUWXDO GDWD FKD
D SHU FKDQQHO RSDFLW\ IXQFWLRQ 'HSHQGLQJ RQ HDFK SL[HOuGUV YDOXH IRU D JLYHQ GEC
IDFWRU EHWZHHQ DQG IRU WKDW SL[HO

(DFK SL[HO RI DQ LPDJH WKXV KDV GL+xHUHQW EOHQGLQJ IDFWRUV IRU HDFK RI LWV GDWI
PXOWLSOLHG WRJHWKHU SL[HO E\ SL[HO DORQJ ZLWK WKH YDOXH RI WKH JOREDO RSDF
PDVN IRU WKH LPDJH

, ] WKH EOHQG PDVN KDV D YDOXH RI IRU D JLYHQ SL[HO WKH LQSXW RI WKH PRGXOH LV
R IRUD SLIHO WKH PRGXOH KDV LWV IXO0 HxHFW

FKDQQHO WDEV
&OLFN RQ RQH RI WKH FKDQQHO WDEV WR VHOHFW D GDWD FKDQQHO WR XVH WR EXLOG \
ORGXOHV DFWLLYBEOQ\ UHIBEEURIGRU VSDFH KDYH GDWD FKDQQHOV IRU/ D E & FKURPD R

ORGXOHV DFWLQSAM UHIHUERIGRE*¥SDFH KDYH GDWD FKDQQHOV IRU J JUD\ 5 * % + K
+6/ DQG / OLJKWQHVV RI +6/

ORGXOHV DFWEBQH Q@HIHUURRORWYSDFH KDYH GDWD FKDQQHOV IRU J JUD\ 5 * % -] O
-1&]K] &] FKURPD RU VDWXUDWLRQ RI -]1&]K] DQG K] KXH RI -]&]K] 7KH J JUD\ YDOX
RI WKH 5 * % FKDQQHOV WKH H[DFW ZHLJKWLQJV GHSHQGLQJ RQ WKH ZRUNLQJ FRORU
D SRODU UHSUHVHQWDWLRQ RI WKH -]D]JE] FRORU VSDFH LQ WKH VDPH ZD\ WKDW /&K LV
WKH / LQ /DE FRORU VSDFH WKH -] LV D UHSUHVHQWDWLRQ RI WKH OXPLQRVLW\ RI D SL[
+RZHYHU WKH -]D]JE] FRORU VSDFH LV PXFK EHWWHU IRU KLJK G\QDPLF UDQJH LPDJHV DC
VSDFH

6HHLNLSHGRD PRUH GHWDLOV DERXW WKHVH FRORU VSDFHV

7ZR VOLGHUV FDQ EH VKRZQ IRU HDFK DVVRFLDWHG G D W DQFSKON GEKID PR Q/HK AV R B & XZRU N M FR
RQH WKDW ZRUMRXWOXWKERDM WKH PRGXOH SURGXFHV SULRU WR EOHQGLQJ 7KH VOLGH!L
KLGGHQ E\ GHIDXOW DQG FDQ EWKNRRRXWSXQJPRBOMDOROVLQ WKH EOHQGLQJ PHQX

7KHERRVW IDFOLRBBU DOORZV WKH UDQJH Rl YDOXHVY WDUJHWHG E\ WKH SDUDPHWULF PDV
VFHQH UHIHUUHG HGLWLQJ ZKHUH OXPLQDQFH YDOXHV PD\ H{IWHQG EH\RQG WR WDU.
IRU FKDQQHOV ZKHUH LW LV PHDQLQJIXO

GDUNWDEOH XVHU PDQXDO
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'DUNURRP PDVNLQJ EOHQ

LQVSHFWLQJ GDWD FKDQQHOV PDVNYV

3UHVV WKH OHWWHU & ZKLOH KRYHULQJ RYHU D FKDQQHOUV LQSXW RXWSXW VOLGHU WR
FKDQQHO 7KH FHQWHU LPDJH FKDQJHV WR GLVSOD\ WKDW FRORU FKDQQHO HLWKHU LQ <
WKH VHWWUQJHUHQFHY | GDUNURRP ! GLVSOD\ RI LQGLYLGXDO FRORU FKDQQHOV

3UHVV WKH OHWWHU 0 WR VHH WKH UHVXOWLQJ PDVN IRU WKDW VOLGHU RYHUODLG RQ W
KHQ WKH PRXVH SRLQWHU OHDYHV WKH VOLGHU WKH LPDJH UHWXUQV WR QRUPDO DIWH!
OLQHDU ORJ PRGH

3UHVV WKH OHWWHU $ ZKLOH KRYHULQJ RYHU WKH D VOLGHU WR FKDQJH LWV GLVSOD\ W
VKDGRZV 3UHVV $ DJDLQ WR WRJJOH EDFN WR GOLQHDUU PRGH

FKDQQHO LQSXW RXWSXW VOLGHUV

:LWK HDFK FRORU FKDQQHO VOLGHU \RX FDQ FRQVWUXFW D WUDSH]RLGDO RSDFLW\ IXQF
VOLGHU 7ZR 200HG WULDQJOHVY DERYH WKH VOLGHU PDUN WKH UDQJH RI YDOXHV ZKHUH
PDUN WKH UDQJH YDOXHV ZKHUH RSDFLW\ LV , QWHUPHGLDWH SRLQWYV EHWZHHQ IXOO I

7KH 200HG WULDQJOHYVY RU LQVLGH PDUNHUV LQGLFDWH WKH FORVHG PRVWO\ QDUURZH
WULDQJOHV RU RXWVLGH PDUNHUV LQGLFDWH WKH RSHQ PRVWO\ ZLGHU HGJH RI WKH
PDUNHUYV DOZD\V UHPDLQV XQFKDQJHG WKH\ FDQ WRXFK RQH DQRWKHU EXW WKH\ FDQQ

$ SRODULW\ EXWWRQ WR WKH ULJKW RI HDFK WKH VOLGHU VZLWFKHVY EHWZHHQ yUDQ
YLVXDO FRQ2UPDWLRQ SURYLGHG E\ H[FKDQJLQJ WKH XSSHU DQG ORZHU WULDQJOH PDUN
DUH UHSUHVHQWHG JUDSKLFDOO\ LQ WKH IROORZLQJ LPDJHV

UDQJH VHOHFW

UDQJH GHVHOHFW

GDUNWDEOH XVHU PDQXDO
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'DUNURRP PDVNLQJ EOHQ

,Q WKHLU GHIDXOW VWDWH DOO PDUNHUVY DUH DW WKHLU H[WUHPH SRVLWLRQV

,Q WKLV VWDWH D UDQJH VHOHFW IXQFWLRQ VHOHFWV WKH ZKROH UDQJH RI YDOXHV JLY
FDQ PRYH WKH VOLGHUV LQZDUGV WR JUDGXDOO\ H[FOXGH PRUH DQG PRUH SDUWV RI WK
UDQJH

&RQYHUVHO\ D UDQJH GH VHOHFW IXQFWLRQ HQDEOHG E\ WRJJOLQJ WKH SRODULW\ E\ (
JLYLQJ DQ yDOO JHUR PDVN DV D VWDUWLQJ SRLQW ORYLQJ WKH VOLGHUV LQZDUGYV JUD
LPDJH H[FHSW IRU WKH UHPDLQLQJ QDUURZ UDQJH

FRORU SLFNHUYV

:LWK WKH OHIW KDQG FRORU SLFNHU EXWWRQ \RX FDQ VHOHFW D SRLQW RU DUHD SUREH
WKH UHDO DQG YLUWXDO GDWD FKDQQHOV DUH WKHQ GLVSOD\HG ZLWKLQ HDFK FRORU F|

'LWK WKH ULJKW KDQG FRORU SLFNHU EXWWRQ \RX FDQ DXWRPDWLFDOO\ VHW WKH VOLG

GubJ WR VHW WKH SDUDPHWHUV IRU WKH LQSXW VOLGHU IURP WKH GUDZQ UHFWDQJOH
RXWSXW VOLGHU

LQYHUW

&OLFN WKH LQYHUW EXWWRQ DERYH WKH VOLGHUV WR LQYHUW WKH SRODULW\ RI WKH H(
EXWWRQV EHVLGH WKH LQGLYLGXDO VOLGHUV ZKLFK MXVW LQYHUW WKH SDUDPHWHUV IF

UHVHW

&OLFN WKH UHVHW EXWWRQ DERYH WKH VOLGHUV WR UHYHUW DOO SDUDPHWULF PDVN SI

FRPELQLQJ GUDZQ SDUDPHWULF PDVNYV
'UDZQ DQG SDUDPHWULF PDVNV FDQ EH XVHG LQ FRPELQDWLRQ WR IRUP D VLQJOH PDVN

7KHUH DUH WZR PDLQ HOHPHQWY ZKLFK FRQWURO KRZ LQGROABXIBWDYJ\R DYBFKRPEGQW
GH2QHG E\ WKH SOXV RU PLQXV EXWWRQV DQG WKH VHWWLQJ LQ WKH yFRPELQH PDVNYV

7KH yJFRPELQH PDVNV FRPERER[ FRQWDLQV WKH IROORZLQJ RSWLRQV GH2QLQJ KRZ WKH
FRPELQHG
H[FOXVLYH

$ VWUDLIKWIRUZDUG PHWKRG RI FRPELQLQJ PDVNV H[FOXVLYH PRGH PXOWLSOLHV WRJ
WKH FRPSRQHQW PDVNYV

JRU D JLYHQ SL[HO WKH 2QDO PDVN ZDOQ®RIKWKH YQOGKHWLEIXDOI PDVNV DUH DW WKDW ORI
KDYH D YDOXH RORDVINV KDYH D YDOXH RI DW WKDW ORFDWLRQ

$Q\ LQGLYLGXDO WIFPOKGBESL[HO E\ VHWWLQJ LWV YDOXH WR UHJDUGOHVV RI ZKDW WK
H[FOXGHG E\ D PDVN WKHUH LV QR ZD\ IRU DQRWKHU PDVN WR LQFOXGH LW DJDLQ
LOQFOXVLYH

,QFOXVLYH PRGH 2UVW LQYHUWY HDFK LQGLYLGXDO PDVN VXEWUDFWV LWV YDOXH IURF
DQG 2QDOO\ LQYHUWY WKH FRPELQHG PDVN RQFH DJDLQ

JRU D JLYHQ SL[HO WKH 2QDO PDVN ZLODQK®IYW KoH YIDGGHH IRG XD Q. IPDVNV DUH DW WKDW
RQO\ KDYH D YDOXGORYNW.IKDYH D YDOXH RI DW WKDW ORFDWLRQ

$Q\ LQGLYLGXDO POVNOXISBQR[HO E\ VHWWLQJ LWV YDOXH WR UHJDUGOHVV RI ZKDW WK
IXOO\ LQFOXGHG E\ D PDVN LWV YDOXH LV WKHUH LV QR ZD\ IRU DQRWKHU PDVN WR

GDUNWDEOH XVHU PDQXDO
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'DUNURRP PDVNLQJ EOHQ

H[FOXVLYH DQG LQFOXVLYH LQYHUWHG PRGHYV

8VLQJ WKH DERYH FRPELQDWLRQ PHWKRGV DORQH ZRXOG VWLOO EH UDWKHU OLPLWLQJ
DGGLWLRQDO LQYHUVLRQ VWHS IRU HDFK LQGLYLGXDO PDVN 7KLV LV JRYHUQHG E\ WK}
LQGLYLGXDO FKDQQHOV

7RJJOLQJ WKH SRODULW\ EXWWRQ RI D PDVN LQYHUWYV LWV YDOXHV VXEWUDFWV WKH R

JLQDOO\ ZLWKLQ WKH YyFRPELQH PDVNV FRPERERQXNXYRD\ VGRAMBADERGH F H LRSWURPI\G
(DFK RI WKHVH RSWLRQV LV HIROXVODBGIRQF Y RVWRKIHHY UHVSHFWLYHO\ EXW ZLWK D 2QDO
UHVXOWLQJ PDVN

WA\SLFDO XVH FDVHYV

LQFOXVLYH PRGH

JRU WKLV PRGH \RX VHW WKH YyFRPELQH PDVNV FRPERER[ WR LQFOXVLYH PRGH DQG PDI
LQGLYLGXDO FKDQQHOV DQG RI WKH GUuDzZQ PDVN DUH VHW WR QHJDWLYH <RXU VWD
YDOXH RI ]JHUR QR SL[HO LV VHOHFWHG <RX QRZ DGMXVW WKH SDUDPHWULF PDVN VOL
VHOHFWLRQ RU \RX GUDZ VKDSHVY RQ WKH FDQYDV WR VHOHFW VSHFL2F DUHDV RI \RXU |

H[FOXVLYH PRGH

,Q WKH RSSRVLWH FDVH \RX VHW WKH YyFRPELQH PDVNV FRPERER[ WR H[FOXVLYH PRGH
DUH VHW WR SRVLWLYH <RXU VWDUWLQJ SRLQW LV D PDVN ZLWK DOO YDOXHV DW
SDUDPHWULF PDVN VOLGHUV WR H[FOXGH SDUWV RI \RXU LPDJH DV QHHGHG RU GLUHFW
DUHDV

JRU \RXU FRQYHQLHQFH WKH SDUDPHWULF PDVNV *8, SURYLGHVY D WRJJOH EXWWRQ WKDYV
EHWZHHQ LQFOXVLYH DQG H[FOXVLYH PRGH LQ WKH yFRPELQH PDVNV FRPERER]

JRU QRYLFH XVHUV LW LV UHFRPPHQGHG WKDW \RX VWLFN WR WKH DERYH WZR XVH FDVH
EHIRUHKDQG KRZ \RX ZDQW WR FRQVWUXFW \RXU PDVN

PDVN UH2QHPHQW DGGLWLRQDO FRQWUROV
:KHQ D SDUDPHWULF RU GUDZQ PDVN LV DFWLYH VHYHUDO DGGLWLRQDO VOLGHUV DUH \

GHWDLOV WKUHVKROG

7KLV FRQWURO DOORZV \RX WR DOWHU WKH RSDFLW\ RI WKH PDVN EDVHG RQ WKH DPRX
VHOHFW HLWKHU DUHDV ZLWK ORWV RI GHWDLO SRVLWLYH YDOXHV RU DUHDV WKDW D!
GHIDXOW ]JHUR H*zHFWLYHO\ E\SDVVHV GHWDLOV UH2QHPHQW 7KLV LV PRVWO\ XVHIXO
LIQRUH RXW RI IRFXV ERNHK UHJLRQV RU WR VKDUSHQ RQO\ EOXUU\ SDUWV SUHYHQW

1RWH/KH GDWD XVHG IRU WKH GHWDLO PDVN UH2QHPHQW LV WDNHQ IURP WKH GHPRVDLF
IURP WKH PRGXOHUV LOQSXW ZKLFK LV XVHG IRU WKH RWKHU SDUDPHWULF PDVN FULWHU
GHPRVDLF ZLOO KDYH DQ\ HxtHFW RQ WKH GHWDLO PDVN DQG LW LV QRW FXUUHQWO\ DYD

IHDWKHULQJ JXLGH

ODVN IHDWKHULQJ VPRRWKYV D GUDZQ RU SDUDPHWULF PDVN VXFK WKDW WKH PDVNUOV H!
IHDWXUHV LQ WKH LPDJH 7KH VPRRWKLQJ LV JXLGHG HLWKHU E\ WKH PRGXOHUV LQSXW
EHIRUH RU DIWHU WKH PDVN EOXUULQJ GHSHQGLQJ RQ ZKDW LV VHOHFWHG LQ WKH yIH
SDUWLFXODUO\ VHQVLWLYH WR WKH FKRLFH RI JXLGH LPDJH ZKHQ XVHG ZLWK HGJH PRC
EOXUULQJ DQ LPDJH

RXWSXW EHIRUHDEBMXHW LQJ LV JXLGRIGNSKBN JHWRIHWKH PRGXOH DQBHWDIHKW PO NHLV
EOXUUHG

LOQSXW EHIRUMEWKHULQJ LV JXLGHEES XWDQ#H WKWKH PRGXOH DQBHWDWHKW $OLN NHL V
EOXUUHG

RXWSXW DIWHDBEEXWLQJ LV JXLGRIGNSKXBRD JHVRKIHWKH PRGXOH DQDGIWBMHYVPEYDFKD V
EHHQ EOXUUHG

LOQSXW DIWHHIEWKHMULQJ LV JXLGHES XWDQH WKW KH PRGXOH DQDIWBXHYPOYDFKIDYV EH
EOXUUHG

GDUNWDEOH XVHU PDQXDO



'DUNURRP PDVNLQJ EOHQ

IHDWKHULQJ UDGLXV

$GMXVW WKH VWUHQJWK RI WKH IHDWKHULQJ HtHFW )HDWKHULQJ ZRUNV EHVW LI WKH

HGJHV LQ WKH JXLGLQJ LPDJH 7KH ODUJHU WKH YyIHDWKHULQJ UDGLXVY WKH EHWWHU W
PRUH GLVWDQW HGJHV ,I WKLV UDGLXV LV WRR ODUJH KRZHYHU WKH IHDWKHUHG PDV!
ZDQWV WR H[FOXGH )HDWKHULQJ LV GLVDEOHG ZKHQ WKH IHDWKHULQJ UDGLXV LV VHW
EOXUULQJ UDGLXV

%O0OXUULQJ WKH PDVN FUHDWHYV D VRIWHU WUDQVLWLRQ EHWZHHQ EOHQGHG DQG XQEOH
DUWLIDFWYV 7KH PDVN EOXU VOLGHU FRQWUROV WKH UDGLXV RI D JDXVVLDQ EOXU DSS(
WKH VWURQJHU WKH EOXU VHW WR IRU DQ XQEOXUUHG PDVN ODVN EOXU LV DOZD\V I
DGMXVWPHQW DUH DFWLYDWHG 7KLV DOORZV DQ\ UHVXOWLQJ VKDUS HGJHV RU DUWLID
PDVN RSDFLW\

7KH VWUHQJIJWK Rl WKH PRGXOHuUV HxHFW LV GHWHUPLQHG E\ WKH PDVNUV ORFDO RSDFL
UHGXFH WKH RSDFLW\ RI WKH RULJLQDO PDVN 7KH yPDVN RSDFLW\ VOLGHU DOORZV \R
,| WKH PDVN RSDFLW\ LV GHFUHDVHG QHJDWLYH VOLGHU YDOXHV OHVV RSDTXH SDUWYV
PDVN RSDFLW\ LV LQFUHDVHG SRVLWLYH VOLGHU YDOXHV PRUH RSDTXH SDUWYV DUH D:
FRPSOHWHO\ RSDTXH SRUWLRQV RI WKH PDVN DOZD\V UHPDLQ RSDTXH DQG FRPSOHWHO
WUDQVSDUHQW 7KLV LV WR HQVXUH WKDW UHJLRQV WKDW KDYH EHHQ IXOO\ HIFOXGHG
WKH PDVNOV RSDFLW\ WR RU UHPDLQ IXOO\ HIFOXGHG RU LQFOXGHG

PDVN FRQWUDVW

7KLY VOLGHU LQFUHDVHVY RU GHFUHDVHV WKH PDVN FRQWUDVW 7KLV DOORZV \RX WR D
WUDQVSDUHQW SDUWV RI WKH PDVN

WHPSRUDULO\ VZLWFK R- PDVN

6RPHWLPHYVY LW LV XVHIXO WR YLVXDOL]H D PRGXOHUV HxHFW ZLWKRXW WKH PDVN EHLQ
GHDFWLYDWH WKH PDVN WKH VHOHFWHG EOHQG PRGH DQG JOREDO RSDFLW\ UHPDLQ L¢

GLVSOD\ PDVN

&OLFN RQ WKLV LFRQ WR GLVSOD\ WKH FXUUHQW PDVN DV D \HOORZ RYHUOD\ RYHU D E(
LQGLFDWHY DQ RSDFLW\ RI D IXOO\ YLVLEOH JUD\ EDFNJURXQG LPDJH ZLWKRXW \H

HIDPSOH IHDWKHULQJ D GUDZQ PDVN

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

W FDQ EH UDWKHU WHGLRXV WR FUHDWH D GUDZQ PDVN WKDW SUHFLVHO\ FRYHUV D SDL
ZDQW WR HQKDQFH WKH FRORU FRQWUDVW RI WKH OLRQ VFXOSWXUH VKRZQ LQ WKH OHIV

7KH 2UVW LPDJH DERYH VKRZV WKH RULJLQDO XQDOWHUHG LPDJH

7KH VHFRQG LPDJH VKRZV D URXJK VHOHFWLRQ RI WKH VFXOSWXUH FUHDWHG ZLWK

IX]]\ DQG GRHV QRW SUHFLVHO\ IROORZ WKH RXWOLQH RI WKH OLRQ VFXOSWXUH

7KH WKLUG LPDJH VKRZV WKH HxHFW RI DGMXVWLQJ WKH IHDWKHULQJ UDGLXV PDVN

ZHOO PDWFKHG PDVN ZLWK OLWWOH HxRUW ,Q WKLV H[DPSOH WKH IHDWKHULQJ UDC

Rl zZzDV FKRVHQ WR VPRRWK WKH PDVN WR VRPH GHJUHH 7KH PDVN RSDFLW\ DQG P/
DQG UHVSHFWLYHO\

7KH 2QDO LPDJH DERYH VKRZV WKH HQG UHVXOW ZKHUH WKEFRAR 6 R @PHEHKWDW FIHWP HQ W

UHVWULFWHG WR RQO\ WKH OLRQ VFXOSWXUH

ODVN IHDWKHULQJ ZRUNV SDUWLFXODUO\ ZHOO LQ WKLYV H[DPSOH EHFDXVH WKH VFXOSW.
EDFNJURXQG 7KH GLVWLQFW HGJH DW WKH ERUGHU RI WKH VFXOSWXUH JXLGHV WKH IHD
WKH VFXOSWXUH

UDVWHU PDVNYV

$V GHVFULEHG LQ WKH SUHYLRXV VHFWLRQV WKH 2QDO RXWSXW RI D PRGXOHUV PDVN W
SDUDPHWHULF PDVNV LV D JUD\VFDOH UDVWHU LPDJH UHSUHVHQWLQJ WKH H[WHQW WR .
HDFK SL[HO 7KLV UDVWHU LPDJH LV VWRUHG LQWHUQDOO\ IRU DFWLYH PRGXOHYV DQG FD
WKH SL[HOSLSH

$V ZLWK DQ\ PDVN LI WKH RSDFLW\ YDOXH IRU D SL[HO LQ D UDVWHU PDVN LV JHUR WKH
XQFKDQJHG ,I WKH RSDFLW\ LV WKH PRGXOH KDV LWV IXO0O HxtHFW )RU HDFK YDOXH E
DSSOLHG SURSRUWLRQDOO\ DW WKDW ORFDWLRQ

<RX FDQ FKRRVH D UDVWHU PDVN IURP WKH FRPERER|[ 5DVWHU PDVNV FDQ EH LGHQWL2H
WKH\ ZHUH RULJLQDOO\ JHQHUDWHG

1RWHSDVWHU PDVNV DUH JHQHUDWHG DV SDUW RI D PRGXOHUOV LQWHUQDO SURFHVVLQJ
PDVN WKHQ EHFRPHY DYDLODEOH WR VXEVHTXHQW PRGXOHV LQ WKH SL[HOSLSH

7KLY KDV WZR LPSOLFDWLRQV

5DVWHU PDVNV FDQQRW EH JHQHUDWHG E\ GLVDEOHG PRGXOHYV VLQFH WKH\ GR QRW
DV \RX GLVDEOH D PRGXOH LWV PDVN LV QR ORQJHU DYDLODEOH IRU XVH

5DVWHU PDVNV DUWKHSBRMVHGHOSLSH DIWHU PRGXOH SURFHVVLQJ 6 WKH\ FDQ RQO\ EF}
ODWHU LQ WKH SLSH WKDQ WKH JHQHUDWLQJ PRGXOH

RUJDQL]DWLRQ

RYHUYLHZ

BURFHVVLQJ PRGXOHY DUH RUJDQL]J]HG DQG DFFHVVHG YLD WKH ULJKW KDQG SDQHO LQ W

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

&OLFN RQ WKH LFRQV DW WKH WRS RI WKLY SDQHO WR UHYHDO IURP OHIW WR ULJKW

TXLEN DFFHVV SDQHO

$ FXVWRPL]DEOH SDQHO DOORZLQJ TXLFN DFFHVV WR FRPPRQO\ XVHG PRGXOH FRQWUR
DFWLYH PRGXOHV

$ JURXS FRQWDLQLQJ WKH PRGXOHV WKDW DUH FXUUHQWO\ DFWLYH LQ WKH SL[HOSLSH
LQ WKIWWRU\ YWKNQ WKH DFWLYH JURXS UHJDUGOHVV RI ZKHWKHU RU QRW WKH\ DUH

PRGXOH JURXSYV

2QH RU PRUH JURXSV RI SURFHVVLQJ PRGXOHV 7KHVH JURXSYVY DUH XVHU GH2QHG EXW V
SUHVHWYV

SUHVHWY PHQX

$ PHQX WKDW DOORZV \RX WR DFFHVV VWRUHG PRGXOH OD\RXW SUHVHWY DQG FUHDWH
<RX FDQ DOVR GLUHFWO\ DFFHVV WKH yPDQDJH SUHVHWY GLDORJ E\ &WUO FOLFNLQJ R

&OLFN RQFH RQ D PRGXOH JURXS LFRQ LQFOXGLQJ WKH DFWLYH JURXS WR VKRZ RQO\ W
WR VKRZ D OLVW RI bOO PRGXOHV WKDW DUH FXUUHQWO\ DFWLYH RU SUHVHQW LQ DQ\ JI

<RX FDQ FKDQJH ZKLFK ZLGJHWY DSSHDU LQ WKH TXLFN DFFHVV SDQHO DQG ZKLFK PRGX
FOLFNLQJ WKH DSSURSULDWH LFRQ

VHDUEFK

%HORZ WKH PRGXOH JURXS LFRQV LV WKH VHDUFK EDU ZKLFK \RX FDQ XVH WR DFFHVV D
ZKHWKHU WKH\ DUH FXUUHQWO\ LQ D JURXS 6RPH PRGXOHYVY KDYH DGGLWLRQDO WDJV VW
ZKHQ VHDUFKLQJ

PRGXOH JURXSYV

$ QXPEHU RI SUH GH2QHG PRGXOH JURXSVY DUH VKLSSHG ZLWK GDUNWDEOH DQG DUH VHO
EHORZ

$00 RI WKHVH SUHVHWYV ZLWKRWKB HMF B8\WURBPRDHUGE K RMAYR LQFOXGH WKH TXLFN DFFH)
H[FHSW PARKHKOHYVY GHSUNRXWMH®FOXGH WKH VHDUFK EDU

PRGXOHV DOO

7KLY SUHVHW FRQWDLQVY DOO PRGXOHV VRUWHG DFFRUGLQJ WR WKH WUDGLWLRQDO PR
IROORZV

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

EDVH PRGXOHYV

7KH PLQLPDO VHW RI PRGXOHVY QRUPDOO\ UHTXLUHG WR UHQGHU D SUHVHQWDEOH LPDJ
WRQH PRGXOHV

2WKHU PRGXOHY UHODWHG WR WRQH OHYHOV DQG FRQWUDVW
FRORU PRGXOHV

ORGXOHVY UHODWHG WR FRORU JUDGLQJ DQG FRORU SUR20HV
FRUUHFWLYH PRGXOHV

ORGXOHVY UHODWHG WR FRUUHFWLQJ SUREOHPV VXFK DV OHQV GLVWRUWLRQV VHQVRU
VSHFLDO H-HFWV PRGXOHYV

y6SHFLDO HxtHFW PRGXOHV VXFK DV UHWRXFK OLTXLI\ EORRP VKDUSHQ HWF

PRGXOHV GHIDXOW

7KLV SUHVHW LV WKH GHIDXOW PRGXOH JURXS OD\RXW IURP GDUNWDEOH RQZDUGV DQ
DV IROORZV

WHFKQLFDO PRGXOHYV

ORGXOHV WKDW GHDO ZLWK WHFKQLFDO LVVXHVY UHODWLQJ WR WKH SK\VLFV RI VHQVRU
FRORU SUR20HV G\QDPLF UDQJH DQG WRQH PDSSLQJ DQG UHFRYHULQJ IURP GDPDJH W
SL[HOV FOLSSHG KLJKOLJKWV HWF

JUDGLQJ PRGXOHYV

ORGXOHV FRQFHUQHG ZLWK SULPDU\ FRUUHFWLYH DQG VHFRQGDU\ FUHDWLYH FRUUH
VSHFLDO H-HFWV PRGXOHV

y6SHFLDO HxHFW PRGXOHV VXFK DV UHWRXFK OLTXLI\ EORRP VKDUSHQ HWF

ZRUN€RZ VFHQH UHBRUNE®RZ GLVSOD\ UHIHUUHG

7KHVH SUHVHWY GH2QH JURXSV RI PRGXEHYHUHDIHVYDOW WRCWXKIHVSOD\ UNIRHWWHG ZQWIR3RU
DV VKRZQ EHORZ

EDVH PRGXOHYV

$ EDVLF VHW RI PRGXOHV WR DGMXVW WKH FURSSLQJ RULHQWDWLRQ DGMXVW WKH H[S
DSSURSULDWH WR WKH ZRUN3:RZ

FRORU PRGXOHYV

ORGXOHV UHODWLQJ WR FRORU JUDGLQJ DQG FRORU VDWXUDWLRQ
FRUUHFWLYH PRGXOHV

ORGXOHV UHODWLQJ WR FRUUHFWLQJ SUREOHPV UHODWLQJ WR OHQV GLVWRUWLRQV VI
VSHFLDO H-HFWV PRGXOHV

y6SHFLDO HxtHFW PRGXOHV VXFK DV ZDWHUPDUN IUDPLQJ YLJQHWWLQJ HWF

ZRUN€RZ EHJLQQHU

7KLY SUHVHW SURYLGHV D PLQLPDO VHW RI PRGXOHY WDUJHWHG DV D VWDUWLQJ SRLQW
E\ FRS\LQJ WKLV PLQLPDO SUHVHW DQG DGG WR LW DV WKH\ JDLQ H[SHULHQFH ZLWK RW

EDVH PRGXOHYV

$ EDVLF VHW RI PRGXOHV WR DGMXVW WKH FURSSLQJ RULHQWDWLRQ DGMXVW WKH H[S
FXUYH RU EDVLF DGMXVWPHQWYV

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

JUDGLQJ PRGXOHYV

ORGXOHV GHDOLQJ ZLWK FUHDWLYH WRQH DQG FRORU JUDGLQJ
VSHFLDO H-HFWV PRGXOHV

y6SHFLDO HxtHFW PRGXOHV VXFK DV UHWRXFK VKDUSHQ ZDWHUPDUN HWF

SUHYLRXV FRQ-*J
7KHVH SUHVHWY DUH DXWRPDWLFDOO\ JHQHUDWHG IRU XVHUV ZKR KDYH XSJUDGHG IURP

KDYH SUHYLRXVO\ VHW XS IDYRXKILW B ¥R URQOPRHGKHOGI WKWKHVH SUHVHWY FRQWDLQV WKR
UHWDLQLQJ WKH OHJDF\ FBRIGXQR XV KRBWHW RU QHZ PRGEOHYIIRRWSNRQ+J ZLWK SQUHZ/ B W\

, | IDYRXULWHY ZHUH FUHDWHG LQ SULRU YHUVLRQV WKHVH ZLOO UHPDLQ DYDLODEOH LQ

IDYRXULWH PRGXOHYV

7KLV JURXS ZDV SUHYLRXVO\ XVHG E\ XVHUV WR PDNH LW HDVLHU WR 2QG IUHTXHQWO\ >
ySUHYLRXV FRQ2?J SUHVHWYV 1HZ XVHUV FDQ RI FRXUVH VWLOO FUHDWH WKHLU RZQ F)
GHVLUH

VHDUFK RQO\

7KLY SUHVHW GRHV QRW LQFOXGH DQ\ PRGXOH JURXSLQJY ORGXOHV PD\ RQO\ EH DFFHYV

PRGXOHVY GHSUHFDWHG
7KLY SUHVHW FRQWDLQV D OLVW RI GHSUHFDWHG PRGXOHV 7KLV LV WKH RQO\ ZD\ WR D

ZDUQHG WKHVH PRGXOHV ZLOO EH UHPRYHG IRU QHZ HGLWYV LQ WKH QH[W UHOHDVH RI C
WKH PRGXOHV ZLWKLQ LW FDQQRW EH DGGHG WR XVHU FUHDWHG JURXSYV

TXLFN DFFHVYVY SDQHO

7KH TXLFN DFFHVV SDQHO DOORZV \RX WR DFFHVV ZLGJHWYV IURP D QXPEHU RI SURFHVVL

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

<RX FDQ DGG QHZ ZLGJHWYV E\ ULJKW FOLFNLQJ RQ WKH L FPO@®@ DWW VPRI X\CRS GEHRVHRY E\ X\

&OLFN RQ WKH LFRQ WR WKH ULJKW RI WKH PRGXOH QDPH WR RSHQ WKH IXOO YHUVLRQ F
PRGXOH QDPH WR HQDEOH GLVDEOH WKH PRGXOH

&XUUHQWO\ RQO\ VRPH ZLGJHWV PD\ EH DGGHG WR WKLV SDQHO FKHFN ER[HV VOLGHUV
DV FXUYHV DUH QRW VXSSRUWHG

, ] DQ\ PRGXOPXIKOKIM. . SOH L QHVM\DIE@H/\RX ZLOO QR ORQJHU EH DEOH WR PDQDJH WKDW PRG
DFFHVV SDQHO DQG ZLOO KDYH WR XVH WKH IXOO PRGXOH LQWHUIDFH

PDQDJH PRGXOH OD\RXWYV

ODQDJH WKH OD\RXW DQG JURXSLQJ RI SURFHVVLQJ PRGXOHYVY DQG WKH TXLFN DFFHVV SEL

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

7KLY PDLQWHQDQFH VFUHHQ FDQ E 5 DRV HPWHGBEYRPGWKWMKH PRGXOH VHDUFK ER[ RU PRG
EHORZ WKH VFRSHVY PRGXOH LQ WKH GDUNURRP YLHZ &WUO FOLFN RQ WKH SUHVHW PH

6HWWLQJYVY DUH DXWRPDWLFDOO\ VDYHG ZKH @ NR XM [ DWW D/QICHR § FU\HEK DRIHAN PDGH LQ WKF
VHVVLRQ

PRGXOH FRQWUROV
JOREDO FRQWUROV

7KH IROORZLQJ JOREDO FRQWUROV DUH DYDLODEOH LQ WKH WRS SDQHO RI WKH VFUHHQ

SUHVHW
6HOHFW DQ H[LVWLQJ PRGXOH JURXS SUHVHW

UHPRYH

5HPRYH WKH FXUUHQW SUHVHW XVHU GH2QHG SUHVHWV RQO\

GXSOLFDWH

'XSOLFDWH WKH FXUUHQW SUHVHW ZLWK D QHZ QDPH 7KH DERYH H[DPSOH VKRZV D QH?Z
EHHQ FUHDWHG E\ GXSOLFDWLQJ WKH yPRGXOHV GHIDXOW SUHVHW

UHQDPH

5HQDPH WKH FXUUHQW SUHVHW XVHU GH2QHG SUHVHWY RQO\ 5LJKW FOLFN WR EULQJ
VHOHFW DOO GHOHWH RU LQVHUW DQ HPRML

QHZ

&UHDWH D QHZ SUHVHW FRQWDLQLQJ D PLQLPDO OLVW RI PRGXOHYV

VKRZ VHDUFK OLQH

&KRRVH ZKHWKHU WR GLVSOD\ WKH VHDUFK EDU EHORZ WKH PRGXOH JURXS LFRQV

GDUNWDEOH XVHU PDQXDO
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'DUNURRP RUJDQL]DW

VKRZ TXLFN DFFHVV SDQHO

&KRRVH ZKHWKHU WR GLVSOD\ WKH TXLFN DFFHVV SDQHO ,I FKHFNHG D QHZ HQWU\ ZL«
DGG RU UHPRYH ZLGJHWYV

VKRZ DOO KLVWRU\ PRGXOHV LQ DFWLYH JURXS

6HOHFW WKLV WR VKRZ DOO PRGXOHVKWKWRUD MM HKNY MW DEF WIKHH JURXS UHJDUGOHV
WKH\ DUH DFWXDOO\ DFWLYH

DXWR DSSO\ WKLV SUHVHW

ORGXOH JURXS SUHVHWYV FDQ EH DXWRPDWLFDOO\ DSSOLHG EDVHG RQ WKH W\SH RI LPD
ZKHWKHU WKLV SUHVHW FXUUHQWO\ KDV DQ\ DXWR DSSO\ UXOHV &OLFN RQ WKH JHDU 1
SUHVHRY GHWDLOV

PRGXOH JURXSYV

7KH ERWWRP SDQHO RI WKH VFUHHQ DOORZV \RX WR DOWHU WKH TXLFN DFFHVV SDQHO D
GH2QHG SUHVHWYV RQO\

DGG D JURXS

&OLFN RQ WKH VLJQ EHVLGH WKH yPRGXOH JURXSVY ODEHO WR DGG D QHZ JURXS
UHPRYH D JURXS

5HPRYH D JURXS E\ FOLFNLQJ RQ WKH ; EXWWRQ EHVLGH WKH JURXS QDPH

DGG D PRGXOH ZLGJHW

$GG D PRGXOH WR D JURXS RU D ZLGJHW WR WKH TXLFN DFFHVV SDQHO E\ FOLFNLQJ W
UHTXLUHG PRGXOH ZLGJHW IURP WKH GLVSOD\HG OLVW

UHPRYH D PRGXOH ZLGJHW

5HPRYH D PRGXOH IURP D JURXS RU D ZLGJHW IURP WKH TXLFN DFFHVV SDQHO E\ FOLF
QDPH

FKDQJH D JURXSuUV LFRQ

&KDQJH WKH LFRQ DVVLIJQHG WR D JURXS E\ FOLFNLQJ RQ WKH H[LVWLQJ JURXS LFRQ D!
FKDQJH WKH JURXS RUGHU

&KDQJH WKH RUGHU LQ ZKLFK WKH JURXSVY DUH GLVSOD\HG E\ FOLFNLQJ RQ WKH DQG !
UHQDPH D JURXS

5HQDPH D PRGXOH JURXS E\ FOLFNLQJ RQ WKH JURXS QDPH DQG W\SLQJ 5LJKW FOLFEN V
FRS\ SDVWH VHOHFW DOO GHOHWH RU LQVHUW DQ HPRML

GDUNWDEOH XVHU PDQXDO



THWKHULQJ RYHUYLH

7HWKHULQJ
RYHUYLHZ

7KH WHWKHULQJ YLHZ DOORZV \RX WR FDSWXUH LPDJHV GLUHFWO\ LQWR GDUNWDEOH |U|

7R XVH WKH WHWKHULQJ IHDWXUH \RX 2UVW QHHG WR FRQQHFW \RXU FDPHUD WR \RXU 3&
WR PRXQW RU YLHZ WKH FRQHFRWHE® FPOPWUIRU YLHZ WK\WRXD FDWPBIUD LV PRXQWHG RU YLH
DXWRPDWLFDOO\ \RX ZLOO QHHG WR yXQPRXQW HMHFW WKH FDPHUD EHIRUH GDUNWDEC
GDUNWDEOH FDQ WDNH FRQWURO RI LW 6 GDUNWDEOH ZLOO WKHQ UH ORFN WKH FDPHUD

$IWHU WKH 86% FDEOH LV FR QIORHSRABNRGE XJARHWLKR) W/KMY WD HZH,| \RXU FDPHUD LV DYDLODEOH
VHFWLRQ VKRXOG DSSHDU LQ WKH LPSRUW PRGXOH FRQWDLQLQJ WKH QDPH RI \RXU FDPI
EXWWRQ WR FRQQHFW \RXU FDPHUD DQG WKUHH DGGLWLRQDO EXWWRQV ZLOO DSSHDU
DQG yXQPRXQW FDPHUD &OLFN yWHWKHUHG VKRRW WR HQWHU WKH WHWKHULQJ YLHZ
FDPHUD EXWWRQ EHIRUH SK\VLFDOO\ GLVFRQQHFWLQJ LW

GDUNWDEOH KRWWR LQWHUIDFH ZLWK \RXU FDPHUD ,I \RX KDYH SUREOHPV 2QGLQJ WKH |
DERYH FKHANUWKHOHVKRFRRWLRIY LQ WKLV FKDSWHU WR YHULI\ WKDW \RXU FDPHUD KDV V

,Q WKH FHQWHU YLHZ LPDJHV DUH VKRZQ ZKLOH \RX FDSWXUH WKHP <RX FDQ FDSWXUH
LQWHUIDFH RU E\ PDQXDOO\ WULJIJHULQJ D FDSWXUH ZLWK \RXU FDPHUD ,I \RX DUH XVLC
GDUNWDEOHUV FHQWHU YLHZ

"KHQ HQWHULQJ WHWKHULQJ YLHZ D 20P UROO ZLOO EH FUHDWHG XVLQJ WKH VDPH VWU:
SUHIHUHQFHYV ! LPSRUW ! VHVVKROVMREWHREH ZLOO EH SUHGH2QHG DV YyFDSWXUH

I \RX ZDQW WR JURXS \RXU FDSWXUHV LQWR GL*HUH QW \VOIFRREROOHN LR W KHKRXA&W KD QWX
D GL+tHUHQW MRE FRGH :KHQ HOWHULQJ D QHZ QDPH DQG SUHVVLQJ (QWHU D QHZ 20P U
LPDJHV ZLOO EH DGGHG LQWR WKLV QHZ 20P UROO

GDUNWDEOH SURYLGHYV VRPH XVHIXO WRROV WR VHW XS DQ LPDJH FDSWXUH LQ WKH XVH
EUDFNHWYV IRU +'5 DQG HYHQ VHTXHQWLDO FDSWXUHV RI EUDFNHWHG LPDJHV )RU PRUH
FDPHUD VHWWRGXODWH DQHE[WPSHFDBDWHU LQ WKLY FKDSWHU

WHWKHULQJ YLHZ OD\RXW
OHIW SDQHO

LPDJH LQIRUPDWLRQ
'LVSOD\ LPDJH LQIRUPDWLRQ

ULIJKW SDQHO

JURP WRS WR ERWWRP

VERSHV

$ JUDSKLFDO GHSLFWLRQ RI WKH FXUUHQW LPDJHUOV OLJKW OHYHOV DQG FRORUV 7KLV
GHVLUHGS WHHIHHUHQFHY ! PLVFHOODQHRXV ! SRVILIWLRQ RI WKH VFRSHVY PRGXOH

VHVVLRQ

6HVVLRQ VHWWLQJV
OLYH YLHZ

/JLYH YLHZ VHWWLQJV
EDPHUD VHWWLQJV
&DPHUD VHWWLQJV

GDUNWDEOH XVHU PDQXDO


https://github.com/gphoto/gphoto2

THWKHULQJ H[DPSOH)

PHWDGDWD HGLWRU

(GLW PHWDGDWD IRU VHOHFWHG LPDJHV
WDJJLQJ

7DJ VHOHFWHG LPDJHV

ERWWRP SDQHO

JURP OHIW WR ULJKW

VWDU UDWLQJV

$SSO\ VWDU UDWLQJV WR LPDJHV
FRORU ODEHOV

$SSO\ FRORU FDWHJRULHV WR LPDJHV

H[DPSOHV

7KH IROORZLQJ VHFWLRQV VKRZ WZR W\SLFDO XVH FDVHV IRU WKH WHWKHULQJ YLHZ

VWXGLR VHWXS ZLWK VFUHHQLQJ

7KLV LV D SUHWW\ FRPPRQ XVH FDVH <RX KDYH \RXU VWXGLR DQG VXEMHFW VHW XS WK
WHWKHULQJ YLHZ LV DFWLYH LQ GDUNWDEOH <RX ZRUN DW WKH FDPHUD DQG WDNH LPD.
LPDJHV GLUHFWO\ RQ \RXU FRPSXWHU PRQLWRU LQVWHDG RI XVLQJ WKH FDPHUD /&'

7KLV ZRUNB®RZ LV H'FLHQW DQG H+HFWLYH VLQFH \RX FDQ LPPHGLDWHO\ UHYLHZ \RXU FLC
VKRRW ZKHQ HYHU\RQH LV JRQH ,I \RXUUH VKRRWLQJ ZLWK D PRGHO WKLV LV D QLFH ZD
LQVWHDG RI IXPEOLQJ DURXQG ZLWK \RXU FDPHUD

'RUNLQJ LQ WKH WHWKHULQJ YLHZ FDQ VDYH \RX WHPHLEROBHD MR WRRQ LOWWHY DQG \
VDYHG WR WKH FRUUHFW 20P UROO IRU WKH VHVVLRQ IRU HDV\ RQ VLWH UHYLHZ

FDSWXULQJ D WLPHODSVH

$ WLPHODSVH LV D YLGHR FOLS FRPSRVHG RI LPDJHV WDNHQ LQ D WLPHG VHTXHQFH $ W
FLW\VFDSH WR FDSWXUH WKH PRYHPHQW RI WKH FORXGY DQG WUD'F HWF

7R VHW XS D WLPHODSVH FDSWXHMVLRIRDWHALQHZKHWKHU \RX ZDQW WR VKRRW LQ PDQ:
UHFRPPHQGHG WKDW \RX RQO\ XVH DXWR PRGH LQ VLWXDWLRQV ZKHUH WKH DPELHQW Ol
WKH VKRRW IRU H[DPSOH ZKHQ VKRRWLQJ D WLPHODSVH RYHU KRXUV

7TKHEDPHUD VHWWGXDWH FDQ EH XVHG WR GH2QH WKH GHOD\ WKH QXPEHU RI VHFRQGV EH!
QXPEHU RI LPDJHVY WR FDSWXUH RI \RXU WLPHODSVH

7R VWDUW WKH WLPHODSVH FOLFN WKH FDSWXUH EXWWRAMWQUWE XY ZRWISDQBOHNQ GKAD W
FDSWXUHG LPDJH LV DOZD\V GLVSOD\HG LQ WKH FHQWHU YLHZ

WURXEOHVKRRWLQJ

7KLY WURXEOHVKRRWLQJ JXLGH FDQ EH XVHG WR YHULI\ ZKHWKHU RU QRW \RXU FDPHUD
WKH VDRBRBKRWRWRRO WKDW GDUNWDEOH XVHV WR LQWHUIDFH ZLWK \RXU FDPHUD

%HIRUH \RX VWDUW \RX 2UVW QHHG WR 2QG \RXU FDPHUWOVE RUWYV @ DRPLHH QBW XoO030 L W WHK FBBRKU
WKH IROORZLQJ JXLGH

GDUNWDEOH XVHU PDQXDO


https://github.com/gphoto/gphoto2

THWKHULQJ WURXEOHVKR

LV \RXU FDPHUD GHWHFWHG"

7KH IROORZLQJ FRPPDQG ZLOO YHULI\ WKDW \RXU FDPHUD LV FRQQHFWHG WR WKH FRPS>

HQY /$1* & JSKRWR DXWR GHWHFW

FKHFN WKH FDPHUDUOV GULYHU DELOLWLHYV

(I[HFXWH WKH IROORZLQJ FRPPDQG DQG HQVXUH WKDW WKH yFDSWXUH FKRLFHV DELOLW!
y\HV 6 GDUNWDEOH ZLOO FKHFN WKHVH WZR DELOLWLHV WR GHFLGH ZKHWKHU WR VKRZ

HQY /$1* & JSKRWR SRUW XVE DELOLWLHYV

UHPRWH FDSWXUH

7KLV VWHS ZLOO YHULI\ WKDW \RXU FDPHUD FDQ EH UHPRWHO\ FRQWUROOHG 6 L H WKDV
FRPSXWHU DQG GLVSOD\ LW ZLWKLQ GDUNWDEOH

HQY /$1* & JSKRWR SRUW XVE FDSWXUH LPDJH DQG GRZQORDG

WHWKHUHG FDSWXUH

7KLY ODVW VWHS WHVWYV LI \RXU FDPHUD VXSSRUWY yHYHQWYVY DUH KHDYLO\ XVHG E\ GD
JSKRWR SURFHVV ZDLW IRU DQ LPDJH FDSWXUH HYHQW ZKLFK \RX PXVW PDQXDOO\ WULJ
ZLOO EH GRZQORDGHG WR \RXU FRPSXWHU

HQY /$1* & JSKRWR SRUW XVE FDSWXUH WHWKHUHG

QRZ ZKDW"

,] DQ\ RI WKH DERYH VWHSV IDLOHG WKHUH DUH SUREOHPV ZLWK \RXU VSHFL?2FJISKRNMUID |
JLWKXE SDRIGG WKH IROORZLQJ 3DJV WR WKH IDLOHG FRPPDQG IRU EHWWHU VXSSRUW DQ

GHEXJ GHEXJ ILOH JSKRWR BGHEXJ ORJ

, \RX VXFFHVVIXOO\ FRPSOHWHG DOO RI WKH DERYH WHVWV \RXU FDPHUD LV SUREDEO\
VXFFHVVIXO EXW \RX QHYHUWKHOHVYV VWXPEOH XSRQ D SUREOHP L@D®MNWDVEDHOH WSKOHED §
30HDVH DWWDFK WKH ORJ RXWSXW IURP WKH FRPPDQGY DERYH DQG WKH ORJ 20H RXWSX
IROORZLQJ FRPPDQG

GDUNWDEOH G FDPFWO ! 'FDPFWO ORJ

GDUNWDEOH XVHU PDQXDO


https://github.com/gphoto/gphoto2/issues
https://github.com/gphoto/gphoto2/issues
https://github.com/darktable-org/darktable/issues

0ODS RYHUYLH

ODS
RYHUYLHZ

7KH PDS YLHZ DOORZV \RX WR VHH ZKHUH \RXU JHR WDJJHG LPDJHV ZHUH WDNHQ DQG W
WDJJHG LPDJHV

7KH PDS YLHZ VKRZV D ZRUOG PDS ZLWK WK HFERPODHFBNIQGRWE& HZWRXWHHOQW JHR WDJJHG ORFL
7KLY UHTXLUHV WKDW LPDJHV DUH WDJJHG ZLWK ORFDWLRQ LQIRUPDWLRQ 6RPH QHZHU
HTXLSSHG ZLWK *36 UHFHLYHUV 2WKHU FDPHUDV PD\ QHHG DGGLWLRQDO *36 KDUGZDUH

(YHQ LI \RXU FDPHUD GRHVQUW VXSSRUW WKLV IHDWXUH WKHUH LV DQ DOWHUQDWLYH P
\RXU LPDJH V WR D VHSDUDWH *3; GDWD WUDFNLQJ 20H FUHDWHG E\ D *36 WUDFNHU WK
WUDFNHUV FDQ EH SXUFKDVHG DV VWDQGDORQH KDQGKHOG GHYLFHV RU \RX FDQ LQVWD
/IREDWLRQ WDJJLQJ ZLWK *36 WUDFNLQJ GDWIBRMDII BHAHRGRQH XL YXMWIOHIKWWDEOH DQG F

FHQWHU PDS YLHZ

,Q WKH FHQWHU RI WKH PDS YLHZ \RX ZLOO VHH D ZRUOG PDS

O0DS GDWD LV WDNHQ IURP RSHQ PDS VRXUFHV RQ WKH LQWHUQHW $V VXFK QHZ PDS GD
WKH LQWHUQHW 6 GDUNWDEOH NHHSV D GLVN FDFKH RI SUHYLRXVO\ ORDGHG PDS GDWD

<RX FDQ QDYLJDWH ZLWKLQ WKH PDS XVLQJ \RXU PRXVH /HIW FOLFN DQG GUDJ WR PRYH
DQG RXW

2Q VFUHHQ FRQWUROV DQG GLVSOD\V DUH DYDLODEOH WR KHOS \RX 2QG \RXU ZD\ $ QDY
XVH WKLY DV DQ DOWHUQDWLYH WR PRXVH GUDJJLQJ DQG VFUROOLQJ 7KH VFDOH RI WKI
ERWWRP ULJKW \RX FDQ VHH WKH JHRJUDSKLFDO FRRUGLQDWHYV IRU WKH FHQWHU RI WKt

,PDJHV WKDW DOUHDG\ KDYH JHR ORFDWLRQ DWWULEXWHY LQ WKHLU PHWDGDWD DUH GL
HDFK RWKHU DUH JURXSHG DQG D FRXQW RI JURXSHG LPDJHV LV GLVSOD\HG RQ WKH ERW

,Q RUGHU WR DVVLJQ JHR FRRUGLQDWHYV O VW RPIWKIH DRW HYDMDH WEKHSUHVY &WUO ) <I
ORFDWLRQ WR DQ LPDJH E\ GUDJJLQJ WKH LPDJH LFRQ IURP WKH 20P VWULS DQG SRVLWL
QHZ ORFDWLRQ ODWLWXGH DQG ORQJLWXGH DV SDUw RI WKH LPDJH PHWDGDWD 7KLYV

,Q RUGHU WR UHPRYH ORFDWLRQ GDWD IURP DQ LPDJH VLPSO\ GUDJ LW IURP WKH PDS DC(

,PDJHV FORVH WR HDFK RWKHU DUH JURXSHG XQGHU D VLORDH VRWWRIERXIS WR X RKOQ QY XR/
JURXSLQJ DV QHHGHG 7KH QXPEHU GLVSOD\HG RQ WKH ERWWRP OHIW RI WKH WKXPEQDL
ZKLWH QXPEHU PHDQV WKDW DOO LPDJHV LQ WKH JURXS DUH DW H[DFWO\ WKH VDPH ORF
DUH QRW 8VH WKH PRXVH VFUROO ZKHHO ZKLOH KRYHULQJ RYHU D JURXS RI LPDJHV WR
WKDW JURXS

1RUPDOO\ LPDJHV LQ WKH FHQWHU PDS YLHZ KDYH EODFN ERUGHUV ,1 bDQ LPDJH LV VHO
LPDJH RQ WKH PDS ZLOO EH KLIJKOLJKWHG ZLWK D ZKLWH ERUGHU

&OLFN GUDJ WR DGMXVW WKH ORFDWLRQ RI DQ LPDJH 6KLIW FOLFN WR PRYH D FRPSOHW

7KH OHIW DQG ULJKW SDQHOV SURYLGHPDGC GMIVAZROD\ R *WQWUROV VHH

XQGR UHGR

$00 LPDJH PRYHPHQWY LQ WKH PDS YLHZ DUH UHFRUGHG E\ GDUNWDEOH ,W LV SRVVLEO
SUHYLRXV VWDWH 1RWH WKDW WKLV XQGR UHGR IDFLOLW\ LV XQOLPLWHG ZKLOH PRYLQ.
PDS YLHZ

B3UHVV &WUO = WR XQGR WKH ODVW PRGL?2FDWLRQ DQG &WUO < WR UHGR WKH ODVW XQGF

GDUNWDEOH XVHU PDQXDO



0ODS PDS YLHZ OD\

PDS YLHZ OD\RXW
OHIW SDQHO

7KHVH PRGXOHYVY DUH LGHQWLFDO WR WKH OLJKWWDEOH YLHZ )URP WRS WR ERWWRP

FROOHEFWLRQV

JLOWHU WKH OLVW RI LPDJHV GLVSOD\HG LQ WKH PDS YLHZ
UHFHQWO\ XYVHG FROOHFWLRQV

9LHZ UHFHQWO\ XVHG FROOHFWLRQV RI LPDJHV

LPDJH LOQIRUPDWLRQ

'LVSOD\ LPDJH LQIRUPDWLRQ

ULIJKW SDQHO

+HUH \RX FDQ 2QG WKH PRGXOHV VSHFL2F WR WKH PDS YLHZ )URP WRS WR ERWWRP

®QG ORFDWLRQ
6HDUFK IRU D SODFH RQ PDS

ORFDWLRQV
0DQDJH D KLHUDUFKLFDO OLVW RI ORFDWLRQ WDJV DQG WKHLU FRUUHVSRQGLQJ UHJLR
PDS VHWWLQJV

&KRRVH WKH PDS SURYLGHU DQG VHW XS YDULRXV PDS GLVSOD\ SDUDPHWHUV

WDJJLQJ

7DJ VHOHFWHG LPDJHV

JHRWDJJLQJ

$SSO\ *3; WUDFN GDWD WR VHOHFWHG LPDJHV

ERWWRP SDQHO

®OPVWULS
'UDJ LPDJHV IURP WKH 20PVWULS RQWR WKH PDRDPNUFHWEULEHG LQ WKH PDS

GDUNWDEOH XVHU PDQXDO



60LGHVKRZ RYHUYLH

6OLGHVKRZ
RYHUYLHZ

7KH VOLGHVKRZ YLHZ DOORZV \RX WR ZDWFK D VOLGHVKRZ RI \RXU FXUUHQW FROOHFWLF
RUGHU DSSOLHG

7R OHDUQ PRUH DERXW KRZ WR GH?2QH WKH FROOHFWLRQ DR AOWHWERQ@NRW MWK H MR UWVK I
DQG VRUW RUGHU RI WKAVRBDIBIH®@ WKH

7KH QH[W VHFWLRQ SURYLGHV PRUHIBHWIROHONM RQHVKRZ YLHZ

XVDJH

7KH VOLGHVKRZ YLHZ LV VWLOO LQ DQ HDUO\ VWDJH RI GHYHORSPHQW ZLWK RQO\ D EDYV

I \RX GRQUW QHHG WKH DXWR DGYDQFH PRGHYWREKNRXUWDGY HAY H QNOWHOWBH H

VSDFHEDU VWDUW DQG VWRS DXWR DGYDQFH PRGH ZKLFK DXWRPDWLFDOO\ VZLW
WR WKH QH[W LPDJHV HYHU\ ILYH VHFRQGV E\ GHIDXOW
(6& OHDYH VOLGHVKRZ PRGH DQG UHWXUQ WR OLIJKWWDEOH YLHZ
RU LQFUHDVH GHOD\ EHWZHHQ HDFK LPDJH
XS DUURZ
RU GHFUHDVH GHOD\ EHWZHHQ HDFK LPDJH

GRZQ DUURZ

OHIW FOLFN RU
ULJKW DUURZ RU VZLWFK WR WKH QH[W LPDJH RI WKH FROOHFWLRQ
ULJKW VKLIW NH\

ULJKW FOLFN RU
OHIW DUURZ RU VZLWFK WR WKH SUHYLRXV LPDJH RI WKH FROOHFWLRQ
OHIW VKLIW NH\

+LQWR WDNH IXOO DGYDQWDJH RI \RXU VFUHHQ VL]H SXW GDUNWDEOH LQWR IXOOVFUHH
FRQWUROV E\ SUHVVLQJ WKH % NH\

GDUNWDEOH XVHU PDQXDO



3ULQW RYHUYLH

3ULQW
RYHUYLHZ

7KLV YLHZ DOORZV \RX WR SULQW \RXU LPDJHV %HFDXVH SULQWLQJ LV QRW HDV\ WKHU
DFFRXQW

$IWHU VHOHFWLQJ D QOLPBIMHWIDF UREKNADHZ H Q WSHIU MK H/ HRRGLXQODIW WR DGMXVW SULQWHU VHV
SULQWLQJ

7KLY PRGXOH VXSSRUWV WKH SULQWHUuUOV ,&& SUR20H ZKLFK LV VRPHZKDW PDQGDWRU\ I
WR WKH LPDJH GLVSOD\HG RQ WKH VFUHHQ

W LV LPSRUWDQW WR QRWH WKDW ,&& SUR20HV SURYLGHG E\ WKH SDSHU DQG RU SULQW

WKH\ DUH SULQWHU GULYHU GHSHQGHQW 7KH GDUNWDEOH SULQW PRGXOH XVHV &836 DC
DYDLODEOH IRU WKLV GULYHU

SULQW YLHZ OD\RXW

7KH FHQWUDO DUHD GLVSOD\V WKH LPDJH OD\RXW RQ WKH SDSHU WKH ZKLWH DUHD ©6R
LPDJH WR UHSUHVHQW WKH SULQWDEOH DUHD WKH SDJH PLQXV WKH ERUGHUV QRW 200

7TKROPVWBEH®RZ WKH LPDJH DOORZV \RX WR VHOHFW PRUH LPDJHV

OHIW SDQHO

FROOHEWLRQV

JLOWHU WKH OLVW RI LPDJHVY GLVSOD\HG LQ WKH OLJKWWDEOH
LPDJH LOQIRUPDWLRQ

'LVSOD\ LPDJH LQIRUPDWLRQ

ULIJKW SDQHO

SULQW VHWWLQJV
$GMXVW SULQW VHWWLQJYV DQG LQLWLDWH SULQWLQJ

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH RYHUYLH

ORGXOH SHIHUHQFH
RYHUYLHZ

7KH PRGXOHV LQ WKLV UHIHUHQFH VHFWLRQ DUH EURNHQ GRZQ LQWR WZR GLVWLQFW W\

SURFHVVLQJ PRGXOHV

BURFHVVLQJ PRGXOHY DUH XVHG H[FOXVLYHO\ LQ WKH GDUNURRP YLHZ (DFK PRGXOH S|
LPDJH EHIRUH SDVVLQJ LWV RXWSXW WR WKH QH[W PRGXOH IRU IXUWKHU SURFHVVLQJ
IRUPV BKHHOSLSH

XWLOLW\ PRGXOHV

S8WLOLW\ PRGXOHV PD\ EH XVHG LQ DQ\ GDUNWDEOH YLHZ 7KH\ DUH QRW GLUHFWO\ LQY
SHUIRUP RWKHU DQFLOODU\ IXQFWLRQV PDQDJLQJ LPDJH PHWDGDWD DQG WDJV HGLWI
VQDSVKRWY DQG GXSOLFDWHYV LPDJH H[SRUW HWF

7KH WZR W\SHV RI PRGXOHV KDYH D IHZ DVSHFWV LQ FRPPRQ GHVFULEHG EHORZ

PRGXOH KHDGHU

(DFK PRGXOH KDV D KHDGHU DW WKH WRS QRUPDOO\ FRQVLVWLQJ RI WKH IROORZLQJ HO

PRGXOH QDPH
&OLFN RQ WKH QDPH WR H[SDQG RU FROODSVH WKH UHVW RI WKH PRGXOH DQG VKRZ KL
UHVHW SDUDPHWHUV EXWWRQ

7KLV QRUPDOO\ DSSHDUV WR WKH ULJKW RI WKH PRGXOH QDPH DQG LV XVHG WR UHVHW
FRQGLWLRQ

SUHVHWYVY PHQX

7KLY QRUPDOO\ DSSHDUV DW WKH IDU ULJKWSRHWHW®RGXCSUKERB8HYD QMO\ XVHG LQ SL
PRGXOHV EXW PDQ\ RI WKH XWLOLW\ PRGXOHY DOORZ SUHVHWY WR EH GH2QHG DV ZHO
FOLFNLQJ DQ\ZKHUH RQ WKH PRGXOH KHDGHU

BURFHVVLQJ PRGXOHYVY FRQWDLQ DGGLWLRQDO HOHPHQWY LQ WEKHREH\RAXAHPRIBXGH UK HXD
VHFWLRQ

PRGXOH UHVL]LQJ

XWLOLW\ PRGXOHYV

6RPH XWLOLW\ PRGXOHV FRQWDLQ OLVWYV RI LQIRUPDWLRQ WKDW FDQ JURZ DV PRUH HQV
HVWDWH LW LV SRVVLEOH WR LQFUHDVH RU GHFUHDVH WKH PD[LPXP QXPEHU RI HQWULH
DGGHG 7R DOWHU WKH PD[LPXP QXPEHU RI HQWULHY SODFH WKH PRXVH RYHU DQ HQWU'
PRXVH ZKHHO ,I WKH OLVW FXUUHQWO\ FRQWDLQV PRUH HQWULHY WKDQ WKLV PD[LPXP
WKH KLGGHQ HQWULHV

I1RWHW LV QRW SRVVLEOH WR H[WHQG WKHVH DUHDV EH\RQG WKH QXPEHU RI HQWULHV F
&WUO VFUROO WKH PD[LPXP QXP@®&W¥ WRH DMHVHN DICHY D WRDVW PHVVDJH ZLOO DSSHDU LQIRL
PD[LPXP +RZHYHU WKH PRGXOH LWVHOI ZLOO QRW EH UHVL]HG XQOHVV LWV FRQWHQW

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

SURFHVVLQJ PRGXOHYV

6RPH SURFHVVLQJ PRGXOHYVY FRQWDLQ GUDZQ JUDSKLFDO HOHPHQWY WKDW FDQ WDNH XS
RQ WKH ZLGWK RI \RXU VLGH SDQHOV 7KHVH GUDZLQJ DUHDV XVXDOO\ GHIDXOW WR D
KRYHULQJ RYHU WKHP DQG KROGLQJ &WUO ZKLOH VFUROOLQJ

SURFHVVLQJ PRGXOHYV

DVWURSKRWR GHQRLVH

5HPRYH LPDJH QRLVH ZKLOH SUHVHUYLQJ VWUXFWXUH

7KLV LV DFFRPSOLVKHG E\ DYHUDJLQJ HDFK SL[HO ZLWK VRPH VXUURXQGLQJ SL[HOV LQ V
DYHUDJLQJ SURFHVVY GHSHQGYV RQ WKH VLPLODULW\ RI LWV QHLJKERUKRRG ZLWK WKH QF
ZLWK D GH2QHG VL]H LV XVHG WR PHDVXUH WKDW VLPLODULW\

$V GHQRLVLQJ LV D UHVRXUFH LQWHQVLYH SURFHVV LW VORZV GRZQ SL[HOSLSH SURFHYV
PRGXOH ODWH LQ \RXU ZRUNZ3RZ

PRGXOH FRQWUROYV

SDWFK VL]H

7KH UDGLXV RI WKH SDWFK XVHG IRU VLPLODULW\ HYDOXDWLRQ

VWUHQJIJWK

7KH VWUHQJIJWK RI WKH GHQRLVLQJ

OXPD

7KH DPRXQW RI GHQRLVLQJ WR DSSO\ WR OXPD 6HOHFW FDUHIXOO\ LQ RUGHU QRW WR
FKURPD

7KH DPRXQW RI GHQRLVLQJ WR DSSO\ WR FKURPD <RX FDQ EH PXFK PRUH DJJUHVVLYH

EDVH FXUYH

6LPXODWH WKH LQ FDPHUD -3(* E\ DSSO\LQJ D FKDUDFWHULVWLF EDVH FXUYH WR WKH LP

GDUNWDEOH FRPHV ZLWK D QXPEHU RI EDVH FXUYH SUHVHWY WKDW DWWHPSW WR PLPLF
7KHVH SUHVHWY DUH DXWRPDWLFDOO\ DSSOLHG DFFRUGLQJ WR WKH PDQXIDFWXUHU ,' IR
EDVH FXUYH SUHVHWY DUH DOVR DYDLODEOH IRU VRPH FDPHUD PRGHOV

7KLY PRGXOH ZLOO EH HQDE®OUWHI HEVHCGHREX AV URFHVVLQJ ! DXWR DSSO\ SIMHWMWRVUR IRZL & §
UHIHUUHG $ VHFRQG RSWLRQ LQ WKH SUHIHUHQFHY GLDORJ DOORZV \RX WR FKRRVH ZK
FDPHUD VSHFL2?2F EDVH FXUYH LI IRXQG RU WKH JHQHULF PDQXIDFWXUHU RQH

PRGXOH FRQWUROV

S3OHDVH UHIHBXWRNWENWLRQ IRU PRUH GHWDLOV DERXW KRZ WR WRIEQH IRXU Y bl Y SIKOH\OXUGYLH
FRORBRQWUROV

IXVLRQ
7ULJJHU WKH H[SRVXUH IXVLRIQLM DWXSHG VB FDKIWLFHDHV XUH DOORZV \RX WR PHUJH WKH
WZR FRSLHV RI LWVHOI DIWHU DSSO\LQJ WKH FXUUHQW EDVH FXUYH DQG ERRVWLQJ LW\
UHVXOWLQJ LPDJH LV WKXV D FRPELQDWLRQ RI WZR RU WKUHH GLzHUHQW H[SRVXUHV R
8VH WKLV IHDWXUH WR FRPSUHVV WKH G\QDPLF UDQJH RI H{IWUHPHO\ XQGHUH[SRVHG LP
XVH WH(SRVXPRGXOH WR DSSO\ D VXLWDEOH DGMXVWPHQW IRU FRUUHFWO\ H[SRVHG KLJ

H[SRVXUH VKLIW IXVLRQ
7KH H[SRVXUH GL+HUHQFH EHWZHHQ WKH PHUJHG LPDJHV LQ (9 XQLWV GHI[BER¥WUH 7KL
IXVLRBDWXUH LV DFWLYDWHG

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Exposure_Fusion

ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

H[SRVXUH ELDV IXVLRQ

'"HWHUPLQHYV KRZ WKH PXOWLSOH H[SRVXUHV DUH FRPSXWHG :LWK D ELDV RI WKH GHI
FRSLHV RI LWVHOI :LWK D ELDV RI LW LV IXVHG ZLWK XQGHUH[SRVHG FRSLHV $ ELD\
OLIJKWQHVV RI WKH LPDJH E\ FRPELQLQJ ERWK RYHU DQG XQGHU H[SRVHG FRSLHV RI W
HISRVXUH IXNDRVXUH LV DFWLYDWHG

EDVLF DGMXVWPHQWY GHSUHFDWHG

3O0HDVH QRWH WKDW WKIGHBEBXDWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
3OHDVH XVHIWIKHN DEFFHVY ERQYWE DG

$ FROQYHQLHQFH PRGXOH WKDW FRPHL®RWXEBRQIWORIKWIURFR QPRORXVFEALDBRBEHUD QRMWR D
VLQJOH PRGXOH

:KLOH WKLV PRGXOH FDQ SURYLGH D TXLFN DQG FRQYHQLHQW ZD\ WR PDNH VLPSOH DGM
FDUH 1RUPDOO\ H[SRVXUH DGMXVWPHQWYSWKKR KB GCRRBNWEKIRIUMOSLSH DQG FRORU DGM
FRPH DIWHU % HFBXWIHF WDIGH X VRARFGXIOMVFRPELQHY DOO RI WKHVH IXQFWLRQV LQWR D VLQ.
PD\ QRW SOD\ QLFHO\ ZLWK RWKHU PRGXOHV 7KHDWVHRDAB MKXIVYRMNHEBRIMK MR PR/GHXOHYV SOH
FRQVLGHU XVH[GRWXWHEHDVH FXUMRIQH FXAO/MH F UJERORU EDPRQ@KBHYV VR WKDW WKHVH RSHL
LQ WKH FRUUHFW SODFHV LQ WKH SL[HOSLSH

PRGXOH FRQWUROYV

EODFN OHYHO FRUUHFWLRQ

(TXLYDOHQW WR EODFN OHY H{ SRUNXNPHRRAXIORQ WEMWKWOLGHU GH2QHVY WKH WKUHVKROG DV
FXW R+ WR SXUH EODFN S5HGXFLQJ WKLV FDQ EULQJ VRPH GDUN FRORUV EDFN LQWR JD
LQFUHDVH WKH FRQWUDVW DQG SRS RI DQ LPDJH EXW LW FDQ SXVK GDUN FRORUV RXW
IXUWKHU GRZQ WKH SL[HO SLSH 7R FRQWURO WKH FRQWUDVW LQ WKH VKDWRQW H®RUYM
OHYHM®KLFK PLWLIJDWH WKHVH QHJDWLYH LPSDFWV IXUWKHU GRZQ WKH SL[HO SLSHOLQ

H[SRVXUH

$GMXVW H[SRVXUH FRPSHQVDWLRQ $GGLQJ (9 RI H[SRVXUH FRPSHQVDWLRQ LV HTXLYE
FDPHUD RSHQLQJ WKH DSHUWXUH E\' VWRS RU GRXEOLQJ WKH ,62

3RVLWLYH H[SRVXUH FRUUHFWLRQV ZLOO PDNH WKH LPDJH EULJKWHU $V D VLGH HtHFW
EDVLF QRLVH OHYHO RI \RXU FDPHUD DQG WKH ,62 YDOXH RI \RXU LPDJH SRVLWLYH HI[S
VKRXOG VWLOO JLYH UHDVRQDEOH UHVXOWYV

1HIJDWLYH H[SRVXUH FRUUHFWLRQV ZLOO PDNH WKH LPDJH GDUNHU *LYHQ WKH QDWXU€FL
EORZQ RXW KLJKOLJKWYVY EXW DOORZV \RX WR UHFRQVWUXFW GDWD LI RQO\KMRRB IRIKWK |
UHFRQVWURR®XA8R IRU LQIRUPDWLRQ RQ KRZ WR GHDO ZLWK FOLSSHG SL[HOV

KLIKOLJKW FRPSUHVVLRQ
&RPSUHVV WKH KLJKOLJKWV RI WKH LPDJH LQ RUGHU WR UHFRYHU GHWDLO
FRQWUDVW

(TXLYDOHQW RRGWWMOBNVE HU ERORKHEDPRGKBH WKLV LV XVHG WR LQFUHDVH WKH VHSDUD
DURXQG D IXOFUXP SRLQW LQ HxHFW PDNLQJ WK @RI MBEX\GMH VWWMSHKIH TKBFUXP SRI
FRQWUDVW DQG DQ\ SL[HOV ZKRVH OXPLQDQFH PDWFKHV WKLV PLGGOH JUD\ SRLQW ZL
PLGGOH JUD\ SRLQW ZLOO EHFRPH HYHQ EULJKWHU DQG SL[HOV GDUNHU WKDQ WKH PL

SUHVHUYH FRORUV

./ DQRQ OLQHDU WRQH FXUYH LV DSSOLHG WR HDFK RI WKH 5*% FKDQQHOV LQGLYLGXD!
WR HDFK FRORU FKDQQHO PD\ EH GLxHUHQW DQG WKLV FBQ HFDXYVMHHKRRQMAKUSIWRY LGHM H |
GL+xtHUHQW PHWKRGV RI FDOFXODWLQJ WKH yOXPLQDQFH OHYHO RI D SL[HO 7KH DPRXQ
WKLYV OXPLQDQFH YDOXH DQG WKHQ WKLY VDPH DGMXVWPHQW LV DSSOLHG WR DOO WK
HVWLPDWRUV FDQ D+tHFW WKH FRQWUDVW LQ GL+xtHUHQW SDUWV RI WKH LPDJH GHSHQG
7KH XVHU FDQ WKHUHIRUH FKRRVH D SDUWLFXODU HVWLPDWRU WKDW SURYLGHV WKH E|

PLGGOH JUD\

6HW WKH IXOFUXP SRRQW WBOUVB/HWB 7KLV LV HTXERDWHOQW WV RKQUAIHKP RQORKHEDPRQGKAH
,] WKH FRQWUDVW VOLGHU LV VHW WR WKLV VOLGHU ZLOO QRW KDYH DQ\ HxHFW

GDUNWDEOH XVHU PDQXDO
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EULIJKWQHVYV

(TXLYDOHQW WR LQBEDAPDLUQFWEBGCGHU ERORKHEDPRQGKBH ORYLQJ WKH VOLGHU WR WKH
WKH EULIJKWQHVYV RI WKH LPDJH ZLWK DQ HPSKDVLV RQ WKH PLG WRQHV

VDWXUDWLRQ

(TXLYDOHQWRWW SXKHYV D WXULMIURB ORKWHEDPRGKBH WKLYV VOLGHU DxHFWV WKH VDWXUL
LOQOWHQVLW\ RI WKH FRORUV ORYLQJ WKH VOLGHU WR WKH ULJKW ZLOO LQFUHDVH WKH |
WKH OHIW ZLOO UHGXFH WKH DPRXQW RI FRORU LQ WKH LPDJH

YLEUDQFH

$FFHQWXDWH WKH FRORUV RI WKH LPDJH ZLWKRXW DGGLQJ XQQDWXWD/DOX EROBIBRYH D V, \IVW
ZRUNV E\ UHGXFLQJ WKH OLJKWQHVYVY RI DOUHDG\ VDWXUDWHG SL[HOV WR PDNH WKH FR
LOWHUHVWLQJ HxHFWV E\ FRPELQLQJ LW ZLWK WKH VDWXUDWLRQ VOLGHU WR WDUJHW

DXWR

$XWRPDWLFDOO\ DGMXVW WKH H[SRVXUH WDNLQJ LQWR DFFRXQW WKH HQWLUH LPDJH
DUHD RI WKH LPDJH 6 WKH H[SRVXUH ZLOO EH DXWRPDWLFDOO\ DGMXVWHG EDVHG RQ W
ZKLFK SDUWV RI WKH LPDJH VKRXOG EH ZHOO H[SRVHG

FOLS

7KLY DxtHFWV WKH QXPEHU RI SL[HOV WKDW ZLOO EH FOLSSHG WR EODFN RU ZKLWH GXU
VOLGHU WR WKH ULJKW ZLOO DOORZ PRUH SL[HOV WR EH FOLSSHG DQG LQFUHDVH WKH
WKH LPDJH PRUH DQG ORZHU WKH FRQWUDVW

EORRP

&UHDWH D VRIW EORRP H+tHFW

7KLY PRGXOH ZRUNV E\ EOXUULQJ WKH KLIJIKOLJKWY DQG WKHQ EOHQGLQJ WKH UHVXOW Z

IRWH/KLVY PRGXOH SHUIRUPV EOXUV LQ /DE FRORU VSDFH DQG LV QR ORRQHWHUKPBRPPHD
PRGXOH RUH[WRKWXPRIGXOH ZEWKDPHWULF PDVN

PRGXOH FRQWUROYV

VL]H

7KH VSDFLDO H[WHQW Rl WKH EORRP HtHFW
WKUHVKROG

7KH WKUHVKROG IRU WKH EULJKWQHVV LQFUHDVH
VWUHQJWK

7KH VWUHQJWK RI WKH RYHUOLJKWLQJ

EOXUV
6LPXODWH SK\VLFDOO\ DFFXUDWH EOXUV LQ VFHQH UHIHUUHG 5*% VSDFH

EOXU W\SHV

7KUHH W\SHV Rl EOXU DUH SURYLGHG

OHQV EOXRXODWHY D OHQV GLDSKUDJP ZLWK D FRQ2JXUDEOH QXPEHU RI EODGHYV DQ

ERNHK
PRWLRQ BQRMODWHY WKH H+tHFW RI FDPHUD PRWLRQ ZLWK D FRQ2JXUDEOH SDWK
JDXVVLDQ ElOXWJULY QRW UHDOO\ DQ RSWLFDO EOXU EXW FDQ EH XVHG |IRHGGHER PRIGH

$ GLDJUDP DW WKH WRS RI WKH PRGXOH VKRZV WKH VKDSH RI VBRHGEO X SWIHDIG R SIHNWW R Q
PRGXOH ZLOO WXUQ HDFK OXPLQRXV SRLQW IURP WKH VFHQH LQWR D EORW VKDSHG OLN
WKH EORW GH2QHGXBEA WIKGIL XV

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Point_spread_function
https://en.wikipedia.org/wiki/Point_spread_function
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PRGXOH FRQWUROV
JHQHUDO

EOXU UDGLXV

7KH VSUHDGLQJ VL]H RI WKH EOXU

EOXU W\SH

&KRRVH EHWZHHQ WKH GL+xHUHQW EOXU YDULDQWY DERYH

FRQWUROV VSHFL2F WR OHQV EOXU

GLDSKUDJP EODGHYV

7KH QXPEHU RI EODGHY WKDW WKH GLDSKUDJP LV FRPSRVHG RI 20GHU OHQVHV XVHG W
XVH RU EODGHV ,Q DQ\ FDVH UHDO OHQVHV KDYH DQ RGG QXPEHU RI EODGHY DQG I
YHU\ FORVH WR SURGXFLQJ D SHUIHFW GLVF ,I \RX GHJHQHU DR DKW W\E L SHWDH B WHADV
DVWHULVN WKLV FRQWURO GH2QHV KRZ PDQ\ EUDQFKHV LW KDV

FRQFDYLW\
D FRQFDYLW\ Rl HQVXUHV WKHHGXDHKUDR D Y] BROQDRIPOH SHQWDJIJRQ KHSWDJRQ
DbFRQFDYLW\ JUHDWHU WKD Q@ X EKMUORR ZEHWD\S MIXQUQV WKH VKDSH LQWR D VWDU
D FRQFDYLW\ JUHOWREHWKRD EODGHKW ORZHQXPEBQ Rl EOBNGHQV WKH VKDSH LQWR

DVWHULVN ZKHQ GOHRUHDEMIBRZ
D FRQFDYLW\ JUHDWHU WEPPRERWU IRT XEID® 8RVQHUDWHY WKH VKDSH LQWR D JEXUVW

OLQHDULW\
D OLQHDULW\ RI FUHDWHV D GLVF QR PDWWHU WKH QXPEHU RI EODGHV RU WKH F
D OLQHDULW\ RI PDNHY DOO WKH RXWHU ERXQGV RI WKH VKDSH VWUDLJKW
D OLQHDULW\ EHWZHHQ DQG PDNHV WKH RXWHU ERXQGV RI WKH VKDSH PRUH RU
URWDWLRQ

$O0ORZV WKH VKDSH WR EH URWDWHG ZLWK UHVSHFW WR LWV FHQWHU 6 PRVWO\ XVHIXO
RULHQWDWLRQ LV QHHGHG

FRQWUROV VSHFL?2F WR PRWLRQ EOXU

GLUHFWLRQ
7KH RULHQWDWLRQ RI WKH PRWLRQUV SDWK LQ DQJXODU GHJUHHV r LV KRUL]JRQWDO P
FXUYDWXUH

7TKH FXUYDWXUH RI WKH PRWLRQ =HUR SURGXFHV D VWUDLJKW OLQH D QHJDWLYH YDO
YDOXH SURGXFHV D FRQYH[ FXUYDWXUH

R-VHW

6KLIWY DORQJ WKH PRWLRQ SDWK IROORZLQJ LWV FXUYH 7KLV LV XVHIXO WR VHOHFW I
ZKLFK SURGXFHVY D FRPD VKDSH H[DPSOH GLUHFWLRQ r FXUYDWXUH R+VHW
FXUYDWXUH R+VHW

FDYHDWYV

7KLY PRGXOH LV LPSOHPHQWHG XVLQJ D yODLYH FRQYROXWLRQ ZKLFK LV D VORZ DOJR
))7 EXW QRW \HW LPSOHPHQWHG 7KH *38bLPSOHPHQWDWLRQ WKURXJK 2SHQ&/ VKRXOG
UXQWLPH RI WKH PRGXOH ZLOO LQFUHDVH ZLWK WKH VTXDUH RI WKH EOXU UDGLXYV

7KH EOXUULQJ SURFHVY GRHV QRW WDNH VFHQH GHSWK DQG GHSWK RI 2HOG LQWR DFFR?>
LV WKHUHIRUH QRW VXLWDEOH IRU FUHDWLQJ IDNH GHSWK RI 2HOG 8VLQJ GDUNWDEOHGU\
WKH IRUHJURXQG RI DQ LPDJH VLQFH LW ZLOO VWLOO EH EOXUUHG LQWR WKH EDFNJUR X

WLSVY DQG WULFNYV

$00 LPDJHV DUH XVXDOO\ HYHQ D WLQ\ ELW QRLV\ ,I \RX EOXU RQO\ D SDUW RI WKH LP
FOHDQ FRPSDUHG WR WKH UHVW RI WKH LPDJH ,W LV WKHUHIRUH D JRRG LGHD WR DGG I
ZLWK WKH UHVW XV LQD ERQW WA WR BRR§ X O H V

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Regular_polygon#Regular_convex_polygons
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'HJUDGH SDUWV RI WKH LPDJH LQ DQ DHVWKHWLFDOO\ SOHDVLQJ ZD\ LQ RUGHU WR DQR(
&HQVRUL]H ZRUNV LQ OLQHDU 5*% FRORU VSDFH WR DSSO\ D SK\VLFDOO\ DFFXUDWH JD X\
$VLGH IURP DQRQ\PLIDWLRQ WKLY PRGXOH FDQ DOVR EH XVHG IRU D ZLGH UDQJH RI FUH

&RPELQH D VLPSOH EOXU ZAWMKQDL PRARANESODWH D UHDOLVWLF EORRP 2UWRQ HxHFW
&RPELQH D VLPSOH EOXU ZLWK D VXEWUDFW EOHQGLQJ PRGWHKDQGS PRMNRLSDIFU WRWRK
VKDUSPIRGXOH EXW LQ DQ 5*% VFHQH UHIHUUHG VSDFH

$GG QRLVH WR FUHDWH DUWL2FLDO JUDLQ

I1RWH/KH DQRQ\PL]JLQJ PHWKRGYV SURYLGHG E\ WKLY PRGXOH DUH QRW IRUHQVLFDOO\ VDI
IRUHQVLF WHFKQLTXHVY PD\ VWLOO EH DEOH WR UHFRQVWUXFW WKH FHQVRUL]JHG FRQWH (
VKDSHVY DQG WH[W HJ OLFHQVH SODWHV VWUHHW QXPEHUV

,] IRUHQVLFDOO\ VDIH DQRQ\PL]DWLRQ LV UHTXLUHG WKH RQO\ ZD\ WR DFKLHYH WKLV L\

7KH GDUNWDEOH WHDP GRHVY QRW DFFHSW UHVSRQVLELOLW\ IRU SRRUO\ DQRQ\PL]JHG SLF
RI LQGLYLGXDOV RU SHUVRQDO SURSHUW\

ZRUN3RZ

<RX DUH DGYLVHG WR OHDYH WKH PRGXOHuUV FRQWURONDDWNWHKHILWHGM IR X @/\WHY DOXHV V¥ KI
WR FHQVRUL]H LQ RUGHU WKDW WKH GHWDLOV RI WKH LPDJH UHPDLQ YLVLEOH

PRGXOH FRQWUROYV

LOSXW EOXU UDGLXYV

7KH VWUHQJWK RI WKH 2UVW SDVV RI WKH JDXVVLDQ EOXU

SLI[HOODWLRQ UDGLXYV

7KH VL]H Rl WKH yELJ SL[HOV FUHDWHG DIWHU WKH 2UVW SDVV RI JDXVVLDQ EOXU
RXWSXW EOXU UDGLXV

7KH VWUHQJWK RI WKH VHFRQG SDVV RI WKH JDXVVLDQ EOXU DSSOLHG DIWHU WKH SLI[I
QRLVH OHYHO

7KH VWUHQJWK VWDQGDUG GHYLDWLRQ RI WKH OXPLQDQFH JDXVVLDQ QRLVH DSSOLHG
$GGLQJ QRLVH FDQ IDNH GHWDLOV LQ WKH EOXUUHG UHJLRQV DQG PDNH FRQWHQW GHW
DOJRULWKPV

FKDQQHO PL[HU GHSUHFDWHG

3OHDVH QRWH WKDW WKIGWHBEBRKOWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
S3OHDVH XVHERBERU FDOLERBRGXRYP LOVWHDG

$ VLPSOH \HW SRZHUIXO WRRO WR PDQDJH FRORU FKDQQHOV
7KLY PRGXOH DFFHSWV UHG JUHHQ DQG EOXH FKDQQHOV DV DQ LQSXW DQG SURYLGHV U

OLIJIKWQHVV FKDQQHOV DV RXWSXW W DOORZV \RX WR LQGHSHQGHQWO\ FRQWURO KRZ F
RXWSXW FKDQQHO

5*% PDWUL[ PXOWLSOLFDWLRQ

<RX FDQ WKLQRKRRQWKB BPMHUW\SH RI PDWUL[ PXOWLSOLFDWLRQ EHWZHHQ D [ PDWUL[ D

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Unsharp_masking
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c 5BRXW ¢ c 5U 5J 5E ¢ c 5BLQ ¢
Y *BRXW Y Y *U *J *EY ; Y *BLQ Y
k %BRXW o k %U %J %E o k %BLQ o

.| IRU H[DPSOH \RXUYH EHHQ SURYLGHG ZLWK D PDWUL[ WR WUDQVIRUP IURP RQH FROR!
FRH FLHQWYV LEXDR) @HK® AMMHBOORZV

VHW WKH GHVWURG®WHRQVWR WKH 5U 5J S5E YDOXHV XVLQJ WKH UHG JUHHQ DQG EC
VHW WKH GHVWIQHDMWIKRHD WRIW WKH *U *J *E YDOXHV XVLQJ WKH UHG JUHHQ DQG E
VHW WKH GHVWEQROAMMKHR@ WHRN WKH %U %J %E YDOXHV XVLQJ WKH UHG JUHHQ DQG

%\ GHIDRRWQQHO AMXMW FRSLHVY WKH LQSXW >5 * %@ FKDQQHOV VWUDLJKW RYHU WR WKF
HTXLYDOHQW WR PXOWLSO\LQJ E\ WKH LGHQWLW\ PDWUL|

c 5BRXW ¢ c g c 5BLQ ¢
Y *BRXW Y Y Y ; Y *BLQY
k %BRXW o k 0 k %BLQ o

$V DQ H[DPSOH XVH FDVH WKH IROORZLQJ PDWUL[ LV XVHIXO IRU WDPLQJ XJO\ RXW RI JL
PDJHQWD

c g
Y Y
k 0

,Q WKLV FDVH LW LV XSMHIR O HWRH M VA ROODMNY LW WKH HEKOFWQ R D VMMRHM X VW WKH SUREOHPDWI

$ PRUH LOQWXLWLYH WDFKDRQ ZEBDMOQWBHUYV GR

IRU WKHGEHVWLQDWLRQ DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH WKH 5 * R
VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH F\DQ

IRU WKHMHHHVWLQDWLRQ DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH WKH 5 *
WKH VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH PDJHQWD

IRU WVBOOXBIHVWLQDWLRQ DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH WKH 5 * R
WKH VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH \HOORZ

PRQRFKURPH

$OQRWKHU YHU\ XVHIXO DS $F&DEKDYHAR QMW KHDELOLW\ WR PL[ WKH FKDQQHOV WRJHWKHU
RXWSXW ¢ D PRQRFKURPH LPODDBGHYWH /XWLRQ DQG VHW WKH UHG JUHHQ DQG EOXH VOL
FKDQQHO FRQWULEXWHYV WR WKH EULIJKWQHVV RI WKH RXWSXW 7KLV LV HTXLYDOHQW W]

*5$<BRXW >U J E@ ; cb5BLQ g
Y *BLQ Y
k %BLQ o

KHQ GHDOLQJ ZLWK VNLQ WRQHV WKH UHODWLYH ZHLJKWV RI WKH WKUHH FKDQQHOV ZL
PRUH ZHLJKW RQ UHG H J > @ ZLOO PDNH IRU VPRRWK VNLQ WRQHV ZKHUHDV
@ ZLOO EULQJ RXW PRUH GHWDLO ,Q ERWK FDVHV WKH EOXH FKDQQHO LV UHGXFHG

'L+tHUHQW W\SHV RI WUDGLWLRQDO EODFN DQG ZKLWH 20P KDYH GLxHULQJ VHQVLWLYLWIL
VLPXODWHG E\ VHWWLQJ WKH JUD\ GHVWLQDWLRQFRR R H & gRAE B 6 $ URS\W IDD @B H UKRII E X
SUHVHWYVY WKDW FDQ EH XVHG WR DFKLHYH WKLYV

PRGXOH FRQWUROV

GHVWLQDWLRQ
6HOHFW WKH GHVWLQDWLRQ FKDQQHO WKDW ZLOO EH D+tHFWHG E\ WKH VOLGHU VHWWL
GHVWLQDWLRQ FKDQQHOV DUH XVHG IRU FRORD WU [LQRIXDW CHE EFRILRKHPBOER YWHK H KH JUD\
XVHG IRU PDNLQJ JUD\VFDOH LPDJHV PRQRHFKRWHHNEGLRQ WEKRYH ,W LV DOVR SRVVLEOH \
LOQSXW FKDQQHOV WR SURGXFH +6/ KXH VDWXUDWLRQ DQG OLJKWQHVV YDOXHV RQ WHK
DSSOLFDWLRQ
UHG

'HZQHV KRZ PXFK WKH UHG LQSXW FKDQQHO VKRXOG FRQWULEXWH WR WKH VHOHFWHG C

GDUNWDEOH XVHU PDQXDO
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JUHHQ
'"H2QHV KRZ PXFK WKH JUHHQ LQSXW FKDQQHO VKRXOG FRQWULEXWH WR WKH VHOHFWH(
EOXH
'"H2QHV KRZ PXFK WKH EOXH LQSXW FKDQQHO VKRXOG FRQWULEXWH WR WKH VHOHFWHG

FKURPDWLF DEHUUDWLRQV

&RUUHFW FKURPDWLF DEHUUDWLRQV

,Q FROWUDVWDW R KMKRPDWLF DBEHROMOHLRQRLY PRGXOH GRHV QRW UHTXLUH UDZ GDWD DV

ZRUN3RZ

7R REWDLQ WKH EHVW UHVXOW \RX DUH DGYLVHG WR SURFHHG DV IROORZV

$WWHQXDWH WKH FKURPDWLF DEHUUDWLRQY DY VP KR K UMHFGBRERMLDEAH LW KWHKH&S VOLG
,QFUHDVH WKH VWUHQJWK VOLGHU LQ WKLV PRGXOH WR EHWWHU VHH LWV H*xHFW
,QFUHDVH WKH UDGLXV XQWLO WKH FKURPDWLF DEHUUDWLRQV GLVDSSHDU ,I WKLV
FKURPDWLF DEHUUDWLRQV VHWWLQJ

&KRRVH WKH JXLGH WKDW JLYHV WKH EHVW UHVXOW LQ WHUP RI VKDUSQHVY DQG DL
5HGXFH WKH VWUHQJWK WR DYRLG ZDVKLQJ RXW WKH FRORUV WRR PXFK

JRU PRUH FRPSOLFDWHG FDVHV \RX FRXOG DOVR WU\ WKH IROORZLQJ

8VH VHYHUDO LQVWDQFHV ZLWK GL+HUHQW FRUUHFWLRQ PRGHV 6 IRU H[DPSOH D 2L
VHFRQG LQ yGDUNHQ RQO\ PRGH

8VH VHYHUDO LQVWDQFHV ZLWK ORZ VWUHQJWK WR FRUUHFW WKH FKURPDWLF DEHU
FRORUV WRR PXFK

8VH WKH PRGXOH ZLWK SDUDPHWULF RU GUDZQ PDVNV

8VH 5*% UHG JUHHQ DQG EOXH EOHQG PRGHV WR UHVWULFW WKH HtHFW WR D SDUW

PRGXOH FRQWUROV

JXLGH
7KH FRORU FKDQQHO WKDW ZLOO EH XVHG DV D UHIHUHQFH IRU WKH FRUUHFWLRQ
UDGLXV

7KH UDGLXV RI WKH HxtHFW ,QFUHDVH XQWLO FKURPDWLF DEHUUDWLRQV DUH HOLPLQD\
PRGXOH

VWUHQJWK

7KLV VOLGHU DFWV DV D VDIHIJIXDUG DQG FDQ KHOS WR SUHVHUYH FRORUIXO DUHDV WK
,QFUHDVH IRU VWURQJHU FRUUHFWLRQ GHFUHDVH IRU VWURQJHU SUHVHUYDWLRQ

FRUUHFWLRQ PRGH

$OORZV \RX WR UHVWULFW WKH HtHFW WR EULJKWHQ RU GDUNHQ SL[HOV RQO\ )RU IXO
% EOHQG PRGHY DQG PXOWLSOHV LQVWDQFHYV

YHU\ ODUJH FKURPDWLF DEHUUDWLRQV
ODNHV WKH DOJRULWKP LWHUDWLYH WR KHOS LQ UHGXFLQJ YHU\ ODUJH FKURPDWLF DEI

FRORU EDODQFH

$ YHUVDWLOH WRRO IRU DGMXVWLQJ WKH LPDJHUV FRORU EDODQFH
7KLY PRGXOH FDQ EH XVHG WR UHYHUW SDUDVLWLF FRORU FDVWV RU WR HQKDQFH WKH

JUDGLQJ D SRSXODU WHFKQLTXH LQ WKH FLQHPD LQGXVWU\ )RU VFHQH UHIHUUHG ZRUN
FRORU EDODRRBXAIE LQVWHDG

RYHUYLHZ

7TKHFRORU EDPRQ@KBH DOORZV \RX WR VKLIW FRORUV VHOHFWLYHO\ E\ OXPLQDQFH UDQJH
FDQ GR WKLV XVLQJ WZR GLxHUHQW PHWKRGYV

GDUNWDEOH XVHU PDQXDO
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OoLIW JDPPD JDLQ
7KH FODVVLF PHWKRG ZKLFK DOORZV D PRUH VHSDUDWHG FRQWURO RI VKDGRZV YHUV X
VORSH R-VHW SRZHU

7KH QHZ VWDQGDUG GH2QHG E\ WKH $PHULFDQ 6RFLHW\ RI &LQHPDWRJUDSKHUV &RORU
VFHQH UHIHUUHG HGLWLQJ

TKHPDVWMHWWLQJY DxHFW WKH ZKROH LPDJH 7KOH\\DUBDPRWYW DYV ERRBHOW KIY VOLGHU UDQ
OLPLWHG WR XVXDO YDOXHV > @ IRU VDWXUDWLRQ > @ IRU FRQWUDVW EXW
YLD NH\ERDUG LQSXW DIWHU ULJKW FOLFNLQJ RQ WKH FRUUHVSRQGLQJ VOLGHU

JRU EHWWHU H FVEBRSH IRFVHWPRRREHW LV UHFRPPHQGHG WKDW \RX VHW WKH VORSH 2UV
WKH SRZHU LQ WKDW RUGHU 7KH QDPH RI WKH PRGH FDQ EH XVH DV D PQHPRQLF WR UH

7KH VKDGRZV SDUDPHWHU KDV D |IDWORISBY IR+ HWPRSGHEINIK DQ IMQ JDPPDPRBRDBHQ :KHQ
VZLWFKLQJ IURP WKH IRUPHU WR WKH ODWWHU \RX VKRXOG DGDSW WKH VDWXUDWLRQ L

IRWHFOWKRXJK WKLY PRGXOH DFWV RQ 5*% FRORUV LWV ORFDWLRQ LQ WKH SL[HOSLSH S
PRGXOH FRQYHUWYV IURP /DE WR 5*% SHUIRUPV LWV FRORU DGMXVWPHQWY DQG WKHQ F

SUHVHWYV

6HYHUDO SUHVHWY DUH SURYLGHG LQ WKLV PRGXOH WR KHOS \RX WR EHWWHU XQGHUVW
FRORU JUDGLQJ SUHVHW LV D YHU\ SRSXODU ORRN LQ FLQHPD DQG LV D JRRG VKRZFDVH
LQVWDQFHV FRPERQHWEBVZIKMK2ZUVW LQVWDQFH ZLOO H[FOXGH VNLQ WRQHV DQG ZLOO VKLI\
VHFRQG ZLOO SDUWLDOO\ UHYHUW WKH 2UVW RQH DQG DGG PRUH YLEUDQFH WR VNLQ WR
EHWZHHQ VXEMHFW DQG EDFNJURXQG 7KH PDVNLQJ DQG EOHQGLQJ SDUDPHWHUV ZLOO

2WKHU SUHVHWY SURYLGH .RGDN 20P HPXODWLRQV ,Q WKLV ZD\ \RX FEROWRUFBBEOWRFBIQ\

PRGXOH FRQWUROYV

PRGH

oLIw JDPPD JDLQVWBKW OHIJDF\ PRGH IURP GDUNWDEOH DQG HDUOLHU ,Q WKLV PRG
DSSOLHG LQ V5*% FRORU VSDFH HQFRGHG ZLWK WKH V5*% JDPPD DYHUDJH JDPPD RI

OLIW JDPPD JDLQ 3URBKRWKR ¥DFPH DV WKH SUHYLRXV PRGH EXW ZRUNV LQ 3UR3KRWR
WKLY PRGH WKH 5*% SDUDPHWHUYV DUH FRUUHFWHG LQ ;<= OXPLQDQFH < FKDQQHO LQ
RQO\ WKH yIDFWRUV DGMXVW WKH OXPLQDQFH

VORSH R~VHW SRZHU 3DEB3IIORWR ®KRH $6& &'/ LQ 3UR3KRWR 5*% VSDFH HQFRGHG OLQF
PRGH WKH 5*% SDUDPHWHUY DUH FRUUHFWHG LQ ;<= OXPLQDQFH LQWHUQDOO\ ,Q WKL\
H[SRVXUH FRPSHQVDWLRQ WKH R+VHW DFWV DV D EODFN OHYHO FRUUHFWLRQ DQG WK
SDUDPHWHUV ZLOO KDYH VRPH LPSDFW RQ WKH ZKROH OXPLQDQFH UDQJH EXW WKH VOF
ZLOO PRVWO\ D+tHFW WKH VKDGRZV DQG WKH SRZHU ZLOO PRVWO\ D+tHFW WKH PLG WRC

FRORU FRQWURO VOLGHUV
7KLV FRPERER[ VHOHFWLRQ D+tHFWV WKH XVHU LQWHUIDFH XVHG IRU WKH VKDGRZV PLC

5* %/ FRQWUROV DOORZ GLUHFW DFFHVV WR WKH 5*% SDUDPHWHUV WKDW ZLOO EH VHQW
OXPLQDQFH GHSHQGLQJ RQ WKH PRGH XVHG 7KH\ DUH WKH RQO\ RQHV VWRUHG LQ GDL

+6/ FRQWUROV DUH PRUH LQWXLWLYH EXW DUH RQO\ DQ LQWHUIDFH WKH KXHV DQG VD
WKH 5*% SDUDPHWHUV DQG QHYHU VWRUHG 'XULQJ WKH +6/ WR 5*% FRQYHUVLRQ WKH
VR WKH 5*% SDUDPHWHUYVY DUH DOzZD\V EDODQFHG WR DYRLG OLJKWQHVV FKDQJHV +RZF
+6/ OLIKWQHVV LV QRW FRUUHFWHG

$V D FRQVHTXHQFH HGLWLQJ LQ 5*% WKHQ LQ +6/ WKHQ DJDLQ LQ 5*% ZLOO QRW UHW
QRUPDOL]JH WKHP VR WKHLU +6/ OLJKWQHVV LV 7KH GL+tHUHQFH LV EDUHO\ QRWLFHD
PRGHV WKDW DOUHDG\ FRUUHFW WKH 5*% SDUDPHWHUV LQWHUQDOO\ LQ ;<= OXPLQDQFt

,Q ERWK PRGHVY DGGLWLRQDO yIDFWRU VOLGHUV DFW RQ DOO 5*% FKDQQHOV DW RQFH
OHYH®RWG XOH DQG DxHFW RQO\ WKH OXPLQDQFH

GDUNWDEOH XVHU PDQXDO
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LQSXW VDWXUDWLRQ

$ VDWXUDWLRQ FRUUHFWLRQ DSSOLHG EHIRUH WKH FRORU EDODQFH 7KLV FDQ EH XVHC(
WR PDNH GL"FXOW LPDJHV HDVLHU WR SURFHVV :KHQ \RX HQWLUHO\ GHVDWXUDWH WKH
PROQRFKURPH LPDJH WKDW FDQ EH XVHG DV D OXPLQDQFH PDVRRWRUFEBDEBMAHARIORU GO M
VSOLW WRQLQJ RU VHSLD HxHFW ZKHQ XVHG ZLWK EOHQGLQJ PRGHYV

RXWSXW VDWXUDWLRQ

$ VDWXUDWLRQ FRUUHFWLRQ DSSOLHG DIWHU WKH FRORU EDODQFH 7KLV LV XVHIXO RC
WKH HtHFW WRR KHDY\ VR \RX FDQ DGMXVW WKH JOREDO VDWXUDWLRQ DW RQFH LQVW
DW WKH H[SHQVH RI SRVVLEO\ PHVVLQJ XS WKH FRORUYV

FRQWUDVW FRQWUDVW IXOFUXP

7KH FRQWUDVW VOLGHU DOORZV WKH OXPLQDQFH VHSDUDWLRQ WR EH LQFUHDVHG 7KH
ZLOO QRW EH D+tHFWHG E\ WKH FRQWUDVW FRUUHFWLRQ VR WKH FRQWUDVW ZLOO URO!
IXOFUXP ZLOO EH DPSOL2HG DOPRVW OLQHDUO\ /XPLQDQFH YDOXHVY EHORZ WKH IXOFUX
IXQFWLRQ FUHDWLQJ D WRH 7KLV FRUUHFWLRQ FRPHV DIWHU WKH RXWSXW VDWXUDW|
VR KXHV DQG VDWXUDWLRQV PLIKW QRW EH SUHVHUYHG LQ FDVH RI GUDPDWLF VHWWLC
PLIKW EH GHVDWXUDWHG DQG VRPH FRORU VKLIW LV WR EH H[SHFWHG

VKDGRZV PLG WRQHV KLJKOLJKWYV

'"HSHQGLQJ RQ WKH PRGH XVHG WKH VKDGRZV VHWWLQJY ZLOO FRQWURO HLWKHU WKH
FROWURO HLWKHU WKH JDPPD RU WKH SRZHU DQG WKH KLJKOLJKWYV VHWWLQJV ZLOO F
WUDQVIHUUHG XQDOWHUHG ZKHQ \RX FKDQJH WKH PRGH

,Q5*%/PRGH WKH 5*% VOLGHUV UDQJH LV O4BLWRGHWR/ KH VDWRUDYWLRQ VOLGHUV UDQJ
@ 9DOXHV RXWVLGH RI WKHVH ERXQGYV FDQ EH GH2QHG ZLWK NH\ERDUG LQSXW E\ ULJ

1RWH/KH VKDGRZV PLG WRQHV DQG KLJKOLJKWY VOLGHUV FDQ WEBBRXE DeRGKBAWH GHOD |
RYHUDOO OD\RXW RI WKHVH VOLGHUV FDQ WKHUHIRUH EH F\FOHG WK URJKGWREVH R LG&GL ¥WHRL
KLIKOLKKWMDWGLQJ <RX FDQ DOVR VHW WKHSGHIDYXOWFAER\REWUNIWWRKRP | FRORUEDODQFH VOL

RSWLPL]JH OXPD

7KH FRORU SLFNHU EHVLGH WKH RSWLPL]J]H OXPD ODEHO ZLOO VHOHFW WKH ZKROH LPDJ
WRQHY DQG KLIJKOLJKWYV VR WKDW WKH DYHUDJH OXPLQDQFH RI WKH LPDJH LV /IDE W

DW WKH RXWSXW RI WKLV PRGXOH 7KLV LV HVVHQWLDOO\ KLVWRJUDP Q ROWHPMH®DIMDW L
PRGXOH 7KH RSWLPL]JHU LV RQO\ UHDOOVDRBXURWWHIVMHEREWHG LQ

,/ \RX ZDQW PRUH FRQWURO \RX FDQ GH2QH WKUHH FRQWURO SDWFKHV E\ XVLQJ WKH F
VDPSOH OXPLQDQFH LQ VHOWKWBE& FRAHDYW STKNHU VDPSOHV WKH PLQLRPX® WRERQGRQFH \
SLFNHU VDPSOHV WKH DYHUDJH OARKQDRGR®RDQEL MNHU VDPSOHYV WKH PD[LPXP OXPLQDC
VHQVLWLYH SDUDPHWHU LV WKH PLG WRQHV IDFWRU VLQFH VHOHFWLQJ D VOLJKWO\ GL
FKDQJHV 8VLQJ WKH IDFWRUV FRORU SLFNHUV DORQH ZLWKRXW WULJJHULQJ WKH OXP
DGMXVWPHQWY ZLWKRXW JHQHUDO RSWLPL]DWLRQ EXW HDFK SDUDPHWHU LV DOZD\V F
2QFH SDWFKHY DUH VHOHFWHG WKH ODEHO FKDQJHV WR UHDG yRSWLPL]H OXPD IURP S
WKH VHOHFWLRQ S3DWFKHV DUH QRW VDYHG LQ WKH SDUDPHWHUYVY DQG DUH UHWDLQHG

W LV LPSRUWDQW WR QRWH WKDW WKH OXPLQDQFH DGMXRRORUQED®REGEBW \D R Q 0B RMK/HC
DFFRXQW IRU DGMXVWPHQWY SHUIRUPHG LQ RWKHU P R®¥PQHWDMRWHU KERMBRH $ROHO/SLS
OHYHO®VLQJRARIORU EDPRGRKBH WR UHPDS WKH OXPLQDQFH JOREDOO\ RQ WKH LPDJH LV
GRHV QRW SUHVHUYH WKH RULJLQDO FRRH \F RBBHEIXFO HDWEM XEKWDWH U VXLWHG IRU WKLV
/IXPLQDQFH DGMXVWRGRW¥DOQDBAHWWHU SHUIRUPHG LQ FRPELQDWLRQ ZLWK FRORU D¢

GDUNWDEOH XVHU PDQXDO
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QHXWUDOL]JH FRORUV

,Q DQ LPDJH ZKHUH VRPH DUHDVY DUH H[SRVHG WR GLUHFW VXQOLJKW DQG VRPH DUHDV
ZKHUH VHYHUDO DUWL2FLDO OLJKW VRXUFHV DUH SUHVHQW VLPXOWDQHRXVO\ VKDGR2Z)\
WHPSHUDWXUHYV 7KHVH LPDJHV DUH SDUWLFXODUO\ GL'FXOW WR FRUUHFW VLQFH QR JI
RQFH 7KH FRORU QHXWUDOL]DWLRQ RSWLPL]J]HU DLPV DW KHOSLQJ \RX 2QG WKH FRPSOF
KLIJIKOLJKWYV VR WKDW DOO WKH FRORU FDVWV DUH UHYHUWHG DQG WKH DYHUDJH FROF

$V ZLWK WKH OXPD RSWLPL]DWLRQ WKH FRORU SLFNHU EHVLGH WKH QHXWUDOL]H FROF
WKH ZKROH LPDJH 7KLV ZRUNV IDLUO\ ZHOO LQ ODQGVFDSH SKRWRJUDSK\ RU IRU DQ\
OXPLQDQFHYV

JRU QLIJKW DQG HYHQWYV SKRWRJUDSK\ WKLV ZLOO PRVW OLNHO\ IDLO DQG \RX ZLOO QH
FRORU SLFNHUV EHVLGH HDFK KXH VOLGHU )RU WKH KLJKOLJKWY VDPSOH XVH D FRORL
ZKLWH RU OLJKW JUuD\ )RU WKH VKDGRZV VDPSOH XVH D FRORU H[SRVHG WR DPELHQW
JRU WKH PLG WRQHYVY VDPSOH XVH D FRORU H[SRVHG E\ ERWK DPELHQW DQG VSRWOLJKYV

7KH VXFFHVV Rl WKH RSWLPL]DWLRQ GHSHQGV RQ WKH TXDOLW\ RI WKH VDPSOHV 1RW
VROXWLRQ DQG \RX QHHG WR HQVXUH WKDW WKH FRORU SDWFKHV \RX FKRRVH DUH UHD
RSWLPL]JHU ZLOO RXWSXW WKH FRUUHFW KXH EXW DQ H[FHVVLYH VDWXUDWLRQ WKDW ZI
YDOLG RSWLPL]DWLRQ ZLOO EH GHOLYHUHG DQG \RX ZLOO QHHG WR UHVHW WKH VDWXU
DIWHU WKH SDWFKHV VHOHFWLRQ 1RWH WKDW LQ WKH DXWR RSWLPL]DWLRQ WKH PDJ[L
HQRXJK LQ YHU\ IHZ FDVHV EXW ZLOO DYRLG LQFRQVLVWHQW UHVXOWYV LQ PRVW

,/ \RX VHOHFW FRORU SDWFKHV IURP WKH KXH FRORU SLFNHUV ZLWKRXW WULJJHULQJ W
RQH URXQG RI RSWLPL]DWLRQ DQG WKHQ VWRS 7KLV DOORZV \RX WR FRQWURO HDFK O
RI WKH VROXWLRQ LQ FRUQHU FDVHV 7KH KXH DQG VDWXUDWLRQ FRUUHFWLRQV DUH FF
OXPLQDQFH UDQJHVY DQG WKUHH IDFWRUV DQG ZLOO DOZD\V RXWSXW WKH FRPSOHPHQ\
UHLQIRUFH WKH FRORU RI WKH DUHD LQVWHDG \RX FDQ WKHQ DGG r wR WKH FRPSXW
FKDQJHV WR UHDG yQHXWUDOL]H FRORUV IURP SDWFKHV 7R UHVHW RQH SDWFK \RX FD!
VDYHG LQ WKH SDUDPHWHUV DQG DUH UHWDLQHG RQO\ GXULQJ WKH FXUUHQW VHVVLRQ
QHXWUDOL]DWLRQ DUH NMNERSH WVRH \RHVP\RRERZ HEXW FDQ ZRUN WR VRIPAW HJWRRDWP BRQHQWRR

FRORU EDODQFH UJE

$Q DGYDQFHG PRGXOH ZKLFK EULQJVY FRORU JUDGLQJ WRROV IURP FLQHPDWRJUDSK\ LQW

7KLY PRGXOH LV QRW VXLWDEOH IRU EHIJLQQHUV ZLWK QR SULRU NQRZOHGJHIJRIRE®PO®RU V
FKURPDQGOREDO YLBWMNWWHQIV XQWLO WKH\ KDYH D JRR G XFRHIHU\RW Y QRS LERIORIUW K H

LQWURGXFWLRQ

&RORU JUDGLQJ LV DQ LPSRUWDQW SDUW RI LPDJH HGLWLQJ ,W FDQ KHOS WR UHPRYH X
FUHDWLYH FRORU WZLVW WKDW ZLOO DGG DWPRVSKHUH WR \RXU LPDJHV ,Q WKH GD\V R
ZDV REWDLQHG ZLWK WKH 20P HPXOVLRQ DQG WKH GHYHORSLQJ FKHPLFDOV ZLWK VRPH
HQODUJHU ZLWK FRORU KHDGV 7KLV FRQVXPHG H[SHQVLYH UHVRXUFHYV DQG ZDV PRVWO\
MRE ZDV SHUIRUPHG E\ D FRORULVW

,Q WKH GLJLWDO DJH ZKHUH UDZ LPDJHV ORRN 3DW DQG HYHQ FRORU JUDGLQJ DVVXPHYV
LOWURGXFLQJ FRORU VKLIWV IRU DHVWKHWLF SXUSRVHV W FDQ DOVR VHUYH WR KDUPR
PD\ KDYH EHHQ VKRW XQGHU GLxHUHQW FRQGLWLRQV WR DFKLHYH D YRREQWR YV WHRRWD VB RE
HIWUHPHO\ XVHIXO

&RORULVWY XVXDOO\ VSOLW FRORU JUDGLQJ LQWR WZR GLVWLQFW VWHSV

BULPDU\ FRORUDUDGWRI?2[ XQZDQWHG FRORU FDVWV DQG FUHDWH D QHXWUDO VWDU
6HFRQGDU\ FRORULYUKDNGWEH LPDJH LWV 2QDO ORRN DQG DWPRVSKHUH

3ULPDU\ FRORU JUDGLQJ LVFRORW BBOWMERIERMIKHYZ KLFK RSHUDWHY LQ D SK\VLFDO IUDPHZ
LOOXPLQDQW FR&RORBVEDROD QR 5WBH RWKHU KDQG LV PRVWO\ FRQFHUQHG ZLWK VHFRQG
WUXO\ QHXWUDO SULPDU\ FRORU JUDGLQJ VKRXOG PDNH WKH VHFRQGDU\ FRORU JUDGLQ
SUHVHWV RU FRS\ SDVWH ZLWK D VLPLODU H+*HFW

GDUNWDEOH XVHU PDQXDO
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JHQHUDO SULQFLSOHV

7TKHRORU EDODPRGEXO4MH LV DQ LPSURY HPHPHW LRFDHU WRKHHW\ Rl &LQHPDWRJUDSKHWG6&RO
&'/ DQG XVHV DOSKD PDVNV WR DOORZ WKH HtHFW WR EH SURSHUO\ VSOLW EHWZHHQ V
WKH HQWLUH OXPLQDQFH UDQJH DQG HDFK RI LWV SDUDPHWHUYV LV JLYHQ PRUH ZHLJKW
HxHFW RI WKH PDWKHPDWLFV

7KLY PRGXOH ZRUNV IRU WERB\FRKNWRBDIUBN D FRHQWUDMMWD OLQHDU 5*% FRORU VSDFH GHVI
IRU FRORU JUDGLQJ 7KLV FRORU VSDFH H[KLELWYV D XQLIRUP VSDFLQJ RI SHUFHSWXDO K

OXPLQDQFKH SHUFHSWXDO SDUW \RO WXUDIRRBWRIOHO LPRBNYV LQ WKHFR®IRY VSDFH ZKLFK S|
D SHUFHSWXDO VFDOLQJ Rl ERWK OLJKWQHVYV DQG FKURPDWLFLW\ VXLWDEOH IRU +'5 LPL
DQG FKURPD FKDQJHV WDNH SODFH DW FRQVWDQW KXH ZKLFK LV QRW WKH FDVH IRU PR
QRWDEO\ LQ WRIROGEBHB®RGKAH

7TKHHRORU EDODPRGXO H[SHFWV D VFHQH UHIHUUHG OLQHDU LQSXW DQG SURGXFHV D V
RU PD\ QRW EH OLQHDU GHSHQGLQJ R RGKWUERGRAHINBW VEIHDIMQHDUL]H WKH RXWSXW

$W LWV RRR/GRXWEDOD FFKKHHBN% WKDW WKH JUDGHG FRORUV 2W LQVLGH WKH SLSHOLQH 5*9
DQG DSSOLHV D VRIW VDWXUDWLRQ FOLSSLQJ DW FRQVWDQW KXH DLPLQJ WR UHWDUJHYV
VFDOLQJ ERWK FKURPD DQG OLJKWQHVV 7KLV SUHYHQWYVY WKH FKURPD DQG VDWXUDWLR:
YDOLG UDQJH DQG DOORZV PRUH GUDVWLF DGMXVWPHQWY WR EH VDIHO\ XVHG

1RWH WKDW WKLV PRGXOH DELGHV E\ WKH &,( GH*QLWLRQV RI FKUFRHAP BDQGL R D W XRU OFR ORA
VHFWLRQ

PRGXOH FRQWUROV

PDVWHU WDE

KXH VKLIW

5RWDWH DOO FRORUV LQ WKH LPDJH E\ DQ DQJOH RYHU WKH FKURPDWLFLW\ SODQH DW

WKLY FRQWURO WR UHPRYH VSLOOHG FRORUHG OLJKW RQ D VXEMHFW RU WR TXLFNO\ F

XVXDOO\ EHVW DSSOLH®DWRFWDOO\ XVLQJ

JOREDO YLEUDQFH

7KLY DxtHFWV WKH FKURPD GLPHQVLRQ RI FRORU RYHU WKH HQWLUH LPDJH SULRULWL]L

FKURPD RI QHXWUDO FRORUV WR EH LQFUHDVHG ZLWKRXW H[DJJHUDWLQJ DOUHDG\ FRO

FRQWUDVW

7KLY VHWWLQJ LV DSSOLHG RQ WKH OXPLQDQFH FKDQQHO DW FRQVWDQW KXH DQG FKUF

PDVNWDE X@EEQWUDVW JUD\DRORUXPRX WR VHW WKH QHXWUDO SRLQW RI WKH FRQWUD
DW WKH IXOFUXP WKH FRQWUDVW FXUYH OHDYHV WKH OXPLQDQFH XQFKDQJHG

EHORZ WKH IXOFUXP WKH FRQWUDVW FXUYH GHFUHDVHV WKH OXPLQDQFH IRU SRV
QHIJDWLYH YDOXHYV

DERYH WKH IXOFUXP WKH FRQWUDVW FXUYH LQFUHDVHY WKH OXPLQDQFH IRU SRVI
QHIJDWLYH YDOXHYV

7TKH IXOFUXP KDV D YDOXH RI E\ GHIDXOW ZKLFK LV FRQVLVWHQW ZLWK WKH FXUUL
PRVW XVH FDVHV DVVXPLQJ WKDW JOREDO EULJKWQHVY KDV EHH®RAMBRIBWOHFRPPHQG

7KH FRQWUDVW DOJRULWKP JLYHV QDWXUDO UHVXOWY WKDW PLPLF WKH FHQWUDO SDU
ZLOO DOVR LQFUHDVH WKH LPDJHUV G\QDPEBGRLFQWWV ZKILFK P IMKHREGSH )RU JOREDO FR
\RX VKRXOG QRUPDOQMR X H WKHRMRIGIXIOH & RVKRIU EDOD FIRDB*UD VW VOLGHU LV EHVW XVHG
IRU VHOHFWLYH FRUUHFWLRQV RYHU WKH IRUHJURXQG RU EDFNJURXQG

OLQHDU FKURPD JUDGLQJ

/ILQHDU FKURPD JUDGLQJ DxtHFWV WKH FKURPD GLPHQVLRQ SURSRUWLRQDOO\ WR LWV LQ
GRHV WKLV JOREDOO\ ZLWK D 3DW JFRRE B ODHRRWUBRP\A KA ONEKWH R Q HDKFXGRIPW & HV R Q B'G
KLIKOLPKOWWNY GH2QHGPDY NWKIHE XQOGHPWLQDQFH UDQJHV

GDUNWDEOH XVHU PDQXDO
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SHUFHSWXDO VDWXUDWLRQ JUDGLQJ

SHUFHSWXDO VDWXUDWLRQ JUDGLQJ DxtHFWV ERWK WKH OXPLQDQFH DQG WKH FKURPD G|
WR LWV LQSXW YDOXH DW FRQVWDQW KXH ,W GRHV WKLV JOBEEDO\VIZWWYHVDXHRQ ARH RK)
HDFK RI WKKDHGRPYL G WRORBLIKOLPKONNWNY GH2QHGPDY NWKIHE X QOGHW QDQFH UDQJHYV

SHUFHSWXDO EULOOLDQFH JUDGLQJ

SHUFHSWXDO EULOOLDQFH JUDGLQJ D+tHFWV ERWK WKH OXPLQDQFH DQG WKH FKURPD GL
WR LWV LQSXW YDOXH DW FRQVWDQW KXH DQG LQ D GLUHFWLRQ RUWKRJRQDO WR WKH
H[SRVXUH EXW VFDOHG SHUFHSWXDOO\ ,W GRHV WKLV JORBEBD®ED Z V\I W XDIDEHBRRHDKNLR Q
HDFK RI WKKDHGRPYL G WRORBLIKOLPKONNY GH2QHGPDY NWKMHE X QOGHWQDQFH UDQJHYV

ZD\V WDE

(DFK RI WKH VHWWLQJV LQ WKH ZD\V WDE LV FRPSRVHG RI WKH VDPH WKUHH FRPSRQHQ
FRRUGLQDWHYV

OXPLQDQFH
KXH
FKURPD
&RORU LQSXW OLNH WKLV GH2QHV D FRORU VKLIW DSSOLHG WR WKH LPDJH JOREDOO\ RU

(DFK KXH VOLGHU KDV D FRORU SLFNHU ZKLFK PD\ EH XVHG WR FRPSXWH WKH RSSRQHQV
WR UHYHUW XQZDQWHG FRORU FDVWV HJ VNLQ UHGQHVV VLQFH VKLIWLQJ WKH FRORU

JOREDO R+*VHW

7KLV LV HTXLYDOHQW WR-WHMW) $6I&» @OV EDFN WR DGGLQJ D FRQVWDQW 5*% YDBXBIFWNR DO
R~VHW) WH{BRVXPRGXOH 7KLV FRQWURO GRHV QRW XVH PDVNLQJ

VKDGRZV OLIW

7KLV LV FRQFHSWXDOO\ HDXILWRB H@WJIRPW OHDMWKRXJK LPSOHPHQWHG GLxHUHQWO\ DQG
PXOWLSO\LQJ WKH PDVNHG SL[HOV E\ D FRQVWDQW 5*%KDB&®RP®MWVN LV DSSOLHG XVLQJ WK

KLIKOLJKWYVY JDLQ

7KLV LV HTXLYDOHQW WR RSO E6 8D&®'OV EDFN WR PXOWLSO\LQJ D WKH PDVNHG SL[HOV E\
DSSOLHG XVKQJKWK BKONVWN

JOREDO SRZHU

7KLV LV HTXLYDOHQW WSRXIKWB PG EOOV EDFN WR DSSO\LQJ D FRQVWDQW 5*% H[SRQHQW
EH QRUPDOL]HG VLQFH WKH SRZHU IXQFWLRQ KDV D GLtHUHQW EHKDYLRXU DERYH DQG
ZKHUH ZKLWH LV W\SLFDOO\ JUHDWHU WKDQ 7KH QRUPDOLRDWNW® E B QAKHMWHHIX Q ¥ UDXYPD L

PDVNV WDE

7KLY WDE GH2QHV DX[LOLDU\ FRQWUROV IRU WKH SUHYLRXV WDEV ODVNLQJ FRQWUROV V
WKH GHIDXOWY DUH FDOLEUDWHG WR VXLW PRVW QHHGV DQG IX020 WKH QRUPDO VFHQH
RQO\ QHHG WR FKDQJH WKHVH VHWWLQJV LQ VSHFL2F VFHQDULRYV

GDUNWDEOH XVHU PDQXDO
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OXPLQDQFH UDQJHYV

7KH JUDSKV VKRZ WKH RSDPBPI[MA ROQWKKH OXPLQDQFH PDVNV UHODWLYH WR[ WKIHVSLTKB O
GDUNHVW FXUYH UHYKBWGHRE@EWYV NVRKNKH EULIKWHVW K HBKUGHLVIHIVKY /KB WKH WKLUG FXUYH
WKPLG WRHBVN

200\ WKKHDGRDQ&ELIKOLPONNY FDQ EH FRQWUROO IRG GG WRHRBENVON\ LV WIRIPSXWHG LQGLUHFWO!
RWKHUVY DQG DFWV DV DQ DGMXVWPHQW YDULDEOH

VKDGRZV IDOO R-

&RQWURO WKH VRIWQHVYV RU KDUGQHVV RI WKH WUDQVLWLRQ IURP IXOO\ RSDTXH V
PDVN

PDVN PLGGOH JUD\ IXOFUXP

6HW WKH OXPLQDQFH YDOXH ZKHUH DOO WKUHH PDVNV KDYH RSDFLW\ ,Q SUDFWLFH

VHSDUDWHG LQWR VKDGRZV DQG KLJKOLJKWYV
KLIKOLJKWYV IDOO R-

&RQWURO WKH VRIWQHVYV RU KDUGQHVYV RI WKH WUDQVLWLRQ IURP IXOO\ RSDTXH V
PDVN

JRU HDFK RI WKHVH VHWWLQJY D PDVN EXWWRQ SURYLGHG WR WKH ULJKW RI WKH VOLG
WRQHV KLJKOLJKWYV RYHUODLG DV D FKHFNHU ERDUG 7KH VWLOO YLVLEOH DUHD RI WK
ZLOO EH DtHFWHG E\ WKH VKDGRZV PLG WRQHV DQG KLJKOLJKWYV VOLGHUV LQ WKH RWK

$00 PDVN SUHYLHZV GLVSOD\ WKH RXWSXW RI WKH PRGXOH LQFOXGLQJ DQ\ FRORU FKDC
HGLWLQJ WR VHH RQO\ WKH D+tHFWHG SDUW RI WKH LPDJH

/IXPLQDQFH PDVNV DUH FRPSXWHG DW WKH LQSXW RI WKH PRGXOH ZKLFK PHDQV WKDW W
FKDQJHV PDGH LQVLGH WKH PRGXOH

WKUHVKROGYV

ZKLWH IXOFUXP

6HW WKH ZKLWH SRLQW OXPLQDQFH LQ (9 7KBWRZNVUXWANGL YR LARWRBEL J'H WEKOHD\ UHIHUUH (
LPSOHPHQWDWLRQV RI SRZHU IXQFWLRQV DVVXPH WKDW ZKLWH LV DW ZKLFK UHPRY
UHIHUUHG SXUSRVHV WKLY QHHGY WR EH WDNHQ LQWR DFFRXQW

7KH FRORU SLFNHU WR WKH ULJKW RI WKH VOLGHU DXWRPDWLFDOO\ VHWV WKH ZKLWH I
VHOHFWHG UHJLRQ ZKLFK VKRXOG EH VX'FLHQW LQ PRVW FDVHYV

FRQWUDVW JUD\ IXOFUXP

6HW WKH |IXOFUXRQRAUWNIHAWW LQJIJPIDVWHWWE 7KLV FRUUHVSRQGV WR WKH OXPLQDQFH YDO
XQFKDQJHG E\ WKH FRQWUDVW DGMXVWPHQW 7KLV VHWWLQJ XVXDOO\ PDWFKHYVY WKH P
VFHQH UHIHUUHG ZRUN3*RZ UHFRPPHQGDWLRQV DQG VHW WKH JOREDO EH[SIKWK@RGK 6B U
WKH FRUUHFW YDOXH VKRXOG XVXDOO\ EH DURXQG

7KH FRORU SLFNHU WR WKH ULJKW RI WKH VOLGHU DXWRPDWLFDOO\ VHWVY WKH FRQWUD
VHOHFWHG UHJLRQ 7KLV UHOLHV RQ WKH DVVXPSWLRQ WKDW WKH DYHUDJH OXPLQDQF|
LI \RX KDYH VSHFXODU KLJKOLJKWYV RU SULPDU\ OLJKW VRXUFHV LQ WKH IUDPH RU IRU

PDVN SUHYLHZ VHWWLQJV

7KHVH VHWWLQJVY DSSO\ WR WKH PDVN SUHYLHZV GLVSOD\H GOB\PHQIDFRNAH D/INEWHIRDQ/ N7 E M
VHWWLQJY DUH VDYHG JOREDOO\ VR ZLOO EH DSSOLHG WR DOO VXEVHTXHQW LPDJHV XQ

FKHFNHU ERDUG FRORU DQG

6HW WKH WZR FRORUV IRU WKH EDFNJURXQG FKHFNHU ERDUG PDVN XQGHUOD\ <RX FDQ
LPDJH WR DLG OHJLELOLW\

FKHFNHU ERDUG VL]H
6HW WKH ZLGWK RI WKH FKHFNHU ERDUG FHOOV LQ SL[HOV DGMXVWHG DFFRUGLQJ WR

GDUNWDEOH XVHU PDQXDO
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)$4
VDWXUDWLRQ RU FKURPD"

$V GHVFULEHG LRHWKHRQV RIHFROR®Y VDWXUDWLRQ DQG FKURPD URDP WKH OLJKWQHVV
GLUHFWLRQV ,Q DGGLWLRF®OWKHE BIODRFBHREIF® VFHQH UHIHUUHG OLQHDU VSDFH ZKLOH W
SHUFHSWXDO VSDFH ZKLFK UHVFDOHY FRORU IRU HYHQ VSDFLQJ

,Q SUDFWLFH \RX VKRXOG XVH WKH FKURPD VHWWLQJ LI \RX ZDQW WR SUHVHUYH WKH VF
WKH OXPLQDQFH XQFKDQJHG +RZHYHU WKHVH FKDQJHV PLJKW D+HFW VRPH KXHV PRUH
WKH FRORU VSDFH LV QRW IXOO\ SHUFHSWXDOO\ VFDOHG

6DWXUDWLRQ LV FORVHU WR WKH HtHFW RI PL[LQJ ZKLWH SDLQW ZLWK VRPH EDVH FROR
SLQN ZKLOH UHGXFLQJ LWV FKURPD ZLOO GHJUDGH WR D JUD\ VKDGH DW WKH VDPH OXP
ZD\ WR LQWHUDFW ZLWK FRORU GXH WR LWV FRQQHFWLRQ ZLWK SDLQWLQJ

&KRRVLQJ RQH RU WKH RWKHU LV PRVWO\ D PDWWHU RI GHFLGLQJ ZKHUH RQ WKH OLJKW
FRORUV DQG ZKHUH WKH\ DUH WR EHJLQ ZLWK 7R UHDFK SDVWHO FRORUV VDWXUDWLRC(
DOPRVW PRQRFKURPDWLF DW WKH ULVN RI ORRNLQJ VIQWKHWLF FKURPD LV WKH zZD\ W

ZKDW LV WKH FRQQHFWLRQ ZLWK OLIW JDPPD JDLQ"

7TKHOLIW JDPPDDI®DIRULWKP UHOLHYVY RQ D GLVSOD\ UHIHUUHG FRORU VSDFH VLQFH LW DV\
UDQJH ZLWK ZKLWH SRLQW DW DQG JUD\ DW $V VXFK LW LV VLPSO\ XQXVDEOH LQ
RQO\ LQFRPSDWLEOKISIDKMWOPYDVKHH[DFWO\ WKHSR&Z&EH D'QG WBHQV H[DFWO\ WKHVPGRES K"/

7KHFRORU EDOD@PRGXO4H VLPSO\ KDV WZR VORSHV IRVOWISB G LAIGRR® WKKHKLIJKOLIJKWYV H[W
ZKROH LPDJH E\ D PDVIOLDESS WIKHG VLPLODUO\ EXW RQ WKH VKDGRZV

FKDQJLQJ FRQWUDVW

:KLOHRORU EDODQMWHPRWYWO\ DERXW FRORU RWKHU PRGXOHV KDQGOH WKH JOREDO FRQW
OXPLQDQFH LV DV PXFK D SDUW RI FRORU DV KXH RU FKURPD DQG LW QHHGV WR EH GHD
VDWXUDWLRQ UHOLHV RQ LW ,I \RX ZLVK WR WXUQ UHG LQWR SLQN IRU H[DPSOH UHGXF
LQFUHDVH LWV OXPLQDQFH DV ZHOO

7KHUH DUH VHYHUDO zZD\V WR FKDRR B RUKEDERQHAHDBKMUL QRFDOO\ ZLWK PDVNV RU JORE]

LQ WEKDIVWWWDE XV HF RMKMHWHMMW L QJ SRVVLEO\ BRAQWUDL\GH JWIOH QX BPRIBXNW DE % H DZD |
WKDW WKLV ZLOO UDLVH WKH ZKLWH SRLQW DQG WKHUHIRUH LQFUHDVH WKH G\QDPL
VHWWLQJV ODWHU LQ WKH SLSHOLQH

LBHUFHSWXDO VDWXUDWHNQWXDOWHMHI KLIKOLJKWY DQG UHVDWXUDWH VKDGRZV WR
ERRVW

LBHUFHSWXDO EULOOLDGBHEULM®IL@QFH LQ WKH KLIJKOLJKWYV DQG UHPRYH EULOOLLE
OXPLQDQFH FRQWUDVW ERRVW

LQ WKHD\VWWDE VHWKW&RZVOXIPMQDQFH WR QHJDWLYHKYDIOXHMW VQ BFM&HQFH WR SRVL
YDOXHV ZKLFK DOVR SURGXFHV D OXPLQDQFH FRQWUDVW ERRVW

7KH GL+tHUHQFH EHWZHHQ WKHVH PHWKRGV LV KRZ WKH HxHFW ZLOO EH ZHLJKWHG UHOD
DGYLVHG WR GR WKH PDMRULW\ RI OXPLQDQFH -oFPQE/Q® RY HD B MXIWGIEG X QMW DQ GVKHKHQ XQ
2QDO FKDQHARORQ EDODQ@KKH GHYWH[DPLQLQJ WKH FRORUV

GDUNWDEOH XVHU PDQXDO
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LOQWHUQDO SURFHVVLQJ

7KH IROORZLQJ LV WKH LQWHUQDO RUGHU RI RSHUDWLRQV ZLWKLQ WKH PRGXOH

7UDQVIRUP IURP SLSHOLQH 5*% WR .LUN )LOPOLJKW <FK VSDFH

$SSO\ KXH VKLIW DW FRQVWDQW FKURPD DQG FRQVWDQW OXPLQDQFH
&RPSXWH OXPLQDQFH PDVNV ZLWK <

$SSO\ VOK®HDU FIOWRAEUDYFHWWLQJV DW FRQVWDQW KXH DQG OXPLQDQFH
7UDQVIRUP WR .LUN )LOPOLJKW 5*% VSDFH

$SSO\ WERB\WHWWLQJV OFHGWQFH SRZHU

7UDQVIRUP WR .LUN )LOPOLJKW <UJ VSDFH

$SSOAXPLQDQFH SRBERQW URDY W

7UDQVIRUP WR -]$]%] VSDFH

$SSO\ BKWFHSWXDO VDWEBHDWHRWXDO EWHWWLRQWH

6RIW FOLS WKH FKURPD XVLQJ SLSHOLQH 5*% JDPXW DW FRQVWDQW KXH DQG OLJKW
7UDQVIRUP EDFN WR SLSHOLQH 5*%

FDYHDWYV

6HWWLQJ WKH JOREDO FKURPD WR ZLOO QRW SURGXFH D UHDO PRQRFKURPH LPDJH

UHDVRQ IRU WKLV LV WKDW WKH 5*% VSDFH XVHG KDV D' ZKLWH SRLQW GH2QHG LQ &,(
ZKLWH SRLQW GH2QHG LQ &,( ;<= VSDFH DQG WKHUH LV QR H[DFW FRQYHUVLRQ EHWZ

EH D VOLIKO\ WLQWHG EODFN ZKLWH LPDJH ,I \RXU LQWHQW LV WR JHW D UHDO EODEFN
FRORU FDOLFERIB®DMNWIHRAB+HUYV DXPLQDQFH EDNWIEW WKDW GRHV H[DFWO\ WKH VDPH WKLQJ E
SRLQW GLVFUHSDQF\

7KLV PRGXOH KDV LWV JDPXW PDSSLQJ DJDLQVW SLSHOLQH 5*% SHUPDQHQWO\ HQDEOH
FRQWDLQV VRPH ODUJHO\ RXW RI JDPXW FRORUV WROWRW DD\ 2 [(ENKV B RS ©D HHQ DFIEOCIMU V H)
VOLIJKWO\ DOWHU LWV FRORUV 7KLV LV SUREDEO\ IRU WKH EHVW

7KH PD[LPXP VDWXUDWLRQ DOORZHG LQ WKH SLSHOLQH ZRUNLQJ 5*% VSDFH LV UHFRUGH
DQG LV ODWHU FDFKHG LQ D /87 ORRN XS WDEOH WR VDYH SHUIRUPDQFRIO RIUWEKIHO D RUB/NI L *
QRW QRWL2HG PHDQLQJ WKDW LW ZLOO QRW XSGDWH LWV FDFKHG KXH VDWXUDWLRQ /87
DO\ VHWWLQFRQRWKHEDOD (PRRGXO4H WKHQ FKDQJH LW EDFN DJDLQ ,W LV QRW UHFRPPHQG
ZRUNLQJ 5*% VSDFH KDOI ZzD\ WKURXJK DQ HGLWLQJ VHVVLRQ DV WKLV FRXOG UHVXOW L

JRU SHUIRUPDQFH UHDVRQV WKH QRQ OLQHDU FRQYHUVLRQV IURP DQG WR WKH ZRUNLQ.
LQWHUQDO FRORULPHWU\ ZLOO EH ZURQJ ZKHQ XVLQJ QRQ OLQHDU FRORU VSDFHV 1RWt}
DV ZRUNLQJ 5*% VLQFH WKH\ PDNH DOSKD EOHQGLQJ PRUH FKDOOHQJLQJ IRU QR EHQH2W

5LFKDUG $ .LUN &KURPDWLFLW\ FRRUGLQDWHYV IRU JUDSKLF DUWV EDVHG RQ &,(
FRORXUV KWWSV GRL RUJ LVVQ Byyyo

6DIGDU HW DO 3HUFHSWXDOO\ XQLIRUP FRORU VSDFH IRU LPDJH VLJQDOV LQFOXGL
KWWSVY GRL RUJ 2( By

GDUNWDEOH XVHU PDQXDO
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FRORU FDOLEUDWLRQ

$ IXOO\ IHDWXUHG FRORU VSDFH FRUUHFWLRQ ZKLWH EDODQFH DGMXVWPHQW DQG FKDQ
7KLV VLPSOH \HW SRZHUIXO PRGXOH FDQ EH XVHG LQ WKH IROORZLQJ ZD\V

7R DGMXVW WKH ZKLMWKHJEPDWQFH GD SIVRODUMNILRI LQ WD QGHARLIN N K DMMRGKKOH +HUH WK
ZKLWH ED ®PRGXKHWH PDNHV VRPH LQLWLDO DGMXVWPHRRYVVARBGXR@HUWMBE ZRWNKHHFWLYF
WKHRORU FDOLIHER®WIHRYKHQ FDOFXODWHYV D PRUH SHUFHSWXDOO\ DFFXUDWH ZKLWF
KDV EHHQ DSSOLHG

$V D VLPSOHKRP®RQHO PLOBMXVWLQJ WKH 5 * DQG % RXWSXW FKDQQHOV EDVHG RQ W
SHUIRUP FURVVY WDON FRORU JUDGLQJ

7R DGMXVAR WKW VDWXUDWLRQ IRQOGVEKULURKWIGHHWVMDLVHG RQ WKH UHODWLYH VWUHQJWK
Rl HDFK SL[HO

7R SURGXFHDDVFDOH RRONSHXGCWRQ WKH UHODWLYH VWUHQJWKY RI WKH 5 * DQG % FKDQ
UHVSRQVH RI EODFN DQG ZKLWH 20P WR D OLJKW VSHFWUXP

7R LPSURYH WKH FRORU DFFXUDF\ Rl WKH LREERUFRIORRENBWR20H XVLQJ D

‘KLWH %DODQFH LQ WKH &KURPDWLF $GDSWDWLRQ 7UDQ

&KURPDWLF DGDSWDWLRQ DLPV WR SUHGLFW KRZ DOO VXUIDFHV LQ WKH VFHQH ZRXOG O
:KDW ZH DFWXDOO\ ZDQW WR SUHGLFW WKRXJK LV KRZ WKRVH VXUIDFHV ZRXOG KDYH O
LOOXPLQDQW DV \RXU PRQLWRU LQ RUGHU WR PDNH DOO FRORUV LQ WKH VFHQH PDWFK
RWKHU KDQG DLPV RQO\ DW HQVXULQJ WKDW ZKLWHV DQG JUD\V DUH UHDOO\ QHXWUDO
Rl WKH FRORU UDQJH :KLWH EDODQFH LV WKHUHIRUH RQO\ D SDUWLDO FKURPDWLF DGDE¢

&KURPDWLF DGDSWDWLRQ LV FRQWUROOHG ZLWKLQ WKH &KURPDW L FF R@®@RYWD/OLLFERIGTNIDHR
"KHQ XVHG LQ WKLY KZDN WEB®RGKKOH LV VWLOO UHTXLUHG DV LW QHHGV WR SHUIRUP D E
FRQQHFWHG WR WKH LQSXW FRORU SUR20H YDOXHV 7KLV WHFKQLFDO ZKLWH EDODQFL
PDNHV JUD\V OLW E\ D VWDQGDUG ' LOOXPLQDQW ORRN DFKURPDWLF DQG PDNHV WKH (
QRW SHUIRUP DQ\ SHUFHSWXDO DGDSWDWLRQ DFFRUGLQJ WR WKH VFHQH 7KH DFWXDO F
FRORU FDOLHFERIP®WIHRRQ WRS RI WKRVH FRUUHFWZRIQW HS H D (RDBHHEX PA MRKOHR B BAROEM 7KH
XVH RI FXVWRP PDW ULFHXW. 6 RORP B&REEH YV WKHUHIRUH GLVFRXUDJHG $GGLWLRQDOO\
ZKLWH ED ®PRGXHWOH QHHG WR EH DFFXUDWH LQ RUGHU IRU WKLV PRGXOH WR ZRUN LQ D SU

7KHFRORU FD O LEQENMRD ED PRGKOHY FDQ EH DXWRPDWLFDOO\ DSSOLHG WR SHUIRUP FKU
HGLWV E\ VHWWLQJ WKH FKURPDWLF DGDSWDWURQFRUNSRRRISWIIRII ! DXWR DSSO\ FKUR
GHIDXOWR yPRGHUQ ,I \RX SUHIHU WR SHUIRUP D O O ZK{ W EECDRIRERD 8 J I VDKLU Q FW KRIS W L
DOVR SURYLGHG 1HLWKHU RSWLRQ SUHFOXGHV W KHRXOWRH FEIDRW K F R UB 6 X0 W\ Y M XFFKORW J
IXUWKHU DORQJ WKH SL[HO SLSHOLQH

%\ GHIDRRWRU FDOLFHUWDIWURY FKURPDWLF DGDSWDWLRQ E\

UHDGLQJ WKH 5%: 20HUV ([LI GDWD WR IHWFK WKH VFHQH ZKLWH EDODQFH VHW E\ WK
DGMXVWLQJ WKLY VHWWLQJ XVLQJ WKH FDPHUD UHIKIUMI) EHD PRODKWEDODQFH IURP W
IXUWKHU DGMXVWLQJ WKLY VHWWLQJ ZLWK WKH LQSXW FRORU SUR20H LQ XVH VWD

JRU FRQVLVWHERQORW KHD O LFFRIMDXVOLHRIY GHIDXOW VHWWLQJY DOZD\V DVVXPH WKDW WRB XWW I
FRORU SPRG®HOH 6 DQ\ QRQ VWDQGDUG VHWWLQJV LQ WKLVFRERKRXOFHDDIY WHIRRQ\SG V +HHDAH
DQ\ DXWR DSSOLHG SUKMWAV BODCAREGKHD H

W LV DOVR ZRUWK QRW L Q2 KW WIHWE DXEIREKHEF ROKRH) F D O LFEDUQ® WH RXQY HB DDMNWKZ KLV PHDQV WKD
FDQ VHOHFWLYHO\ FRUUHFW GL+HUHQW SDUWYV RI WKH LPDJH WR DFFRXQW IRU GL+HULQ

7R DFKLHYH WKLV FUHDWH DER O®RVWDQ@HAARRDMIKRHY R SHUIRUP JOREDO DGMXVWPHQWYV XVI
WKRVH SDUWV RI WKH LPDJH WKDW \RX ZLVK WR KDQGOH GLxHUHQWO\ 7KHQ FUHDWH D \
IURP WKH 2UVW LQVWDQFH IUDPWWHWHBD XNLQJ D
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&$7 WDE ZRUNS3RZ

7KH GHIDXOW LOOXPLQDQW DQG FRORU VSDFH XVHG E\ WKH FKURPDWLF DGDSWDWLRQ DI
20H 7KHUH DUH IRXU RSWLRQV DYDLODEOH LQ WKH &%$7 WDE WR VHW WKHVH SDUDPHWHU

8VH WKH FRORU SLFNHU WR WKH ULJKW RI WKH FRORU SDWFK WR VHOHFW D QHXWL
VHOHFW WKH HQWLUH LPDJH ,Q WKLV FDVH WKH DOJRULWKP 2QGV WKH DYHUDJH FR
DV WKH LOOXPLQDQW 7KLV PHWKRG UHOLHV RQ WKH yJUD\ ZRUOG DVVXPSWLRQ ZK
QDWXUDO VFHQH ZLOO EH QHXWUDO 7KLV PHWKRG ZLOO QRW ZRUN IRU DUWL2FLDO

6HOHFW yGHWHFW IURPZKGBKVXVHYV D PDFKLQH OHDUQLQJ WHFKQLTXH WR GHWHFW W
LPDJH 7KLV DOJRULWKP 2QGV WKH DYHUDJH JUDGLHQW FRORU RYHU WKH HGJHV LQ
LOOXPLQDQW 7KLV PHWKRG UHOLHV RQ WKH yJUD\ HGJH DVVXPSWLRQ ZKLFK PD\ IL
SUHVHQW $V ZLWK DQ\ HGJH GHWHFWLRQ PHWKRG LW LV VHQVLWLYH WR QRLVH DQ
YHU\ ZHOO VXLWHG IRU DUWL2FLDO VFHQHV ZKHUH QR QHXWUDO FRORUV DUH DYDLO

6HOHFW YyGHWHFW IURP V2XHLIPEHWRPELQHY WKH WZR SUHYLRXV PHWKRGYV DOVR XVLQ.
DOJRULWKP 2QGV WKH DYHUDJH FRORU ZLWKLQ WKH LPDJH JLYLQJ JUHDWHU ZHLJKYV
FRORUV DUH VWURQJO\ FRUUHODWHG 7KLV PDNHV LWGRRNWD-ULBRXNWQBQERPRRHVIHPWXQK
OHJLWLPDWH QRQ QHXWUDO VXUIDFHV WKDQ WKH QD+*YH DYHUDJH EXW VKDUS FROF
PDNH LW IDLO

6HOHPW YKRW LQ FWRHUHDVWRUH WKH FDPHUD GHIDXOWY DQG UH UHDG WKH 58%: ([LI

7KH FRORU SDWFK VKRZV WKH FRORU RI WKH FXUUHQWO\ FDOFXODWHG LOOXPLQDQW SUF
DGDSWDWLRQ DOJRULWKP LV WR WXUQ WKLV FRORU LQWR SXUH ZKLWH ZKLFK GRHV QRW
SHUFHSWXBRQHQW FRORU ,I WKH LOOXPLQDQW LV SURSHUO\ VHW WKH LPDJH ZLOO EH J
ZKHQ WKH PRGXOH LV GLVDEOHG

7R WKH OHIW Rl WKH FRARU FPWHKODWWEGHRORU WHPSHUDWXUH DSSUR[LPDWLRQ 7KLV
NHOYLQ WR WKH LOOXPLQDQW FXUUHQWO\ LQ XVH ,Q PRVW LPDJH SURFHVVLQJ VRIWZD!
FRPELQDWLRQ RI WHPSHUDWXUH DQG WLQW +RZHYHU ZKHQ WKH LOOXPLQDQW LV IDU IU
LUUHOHYDQW DQG WKH &,( ,QWHUQDWLRQDO &RPPLVVLRQ RQ ,00XPLQDWLRQ GLVFRXU
LQIRUPV \RX RI WKH FORVHVW &&7 PDWFK IRXQG

'KHQ WKH &&7 LV IROGPIEGIJEWKLY PHDQV WKDW WKH FXUUHQW LOOXPLQDQW LV FOF
s DQG WKH &&7 2JXUH LV WKHUHIRUH PHDQLQJIXO ,Q WKLV F DB\ ORM DK MLAJYL
'KHQ WKH &&7 LV IROGRDHG ER®\KLY PHDQV WKDW WKH FXUUHQW LOOXPLQDQW LV Fi
30DQFNLDQ VSHFWUXP s DQG WKH &&7 2JXUH LV WKHUIRUH PHDQLQJIXO ,Q WK
y30DQFNLDQ EODEQ@CBRG\QDQW

'KHQ WKH &&7 LV IROQRXZPGIEBKLY PHDQV WKDW WKH &&7 2JXUH LV PHDQLQJOHVV DQ
WRR IDU IURP HLWKHU D GD\OLJKW RU D EODFN ERG\ OLJKW VSHFWUXPXV@RWPKLV FDV
LOOXPLQDQW 7KH FKURPDWLF DGDSWDWLRQ ZLOO VWLOO SHUIRUPLQVDH]®W®B VRH® \ V|
PHDQV WKDW WKH FXUUHQW LOOXPLQDQW FRORU LV QRW DFFXUDWHO\ WLHG WR WKI
FRQFHUQHG DERXW 6 LW LV PHUHO\ WKHUH WR WHOO \RX WR VWD\ DZD\ IURP WKH GI
WKH\ ZLOO QRW EHKDYH DV \RX PLJKW H[SHFW

KHQ RQH RI WKH DERYH LOOXPLQDQW GHWHFWLRQ PHWKRGV LV XVHG WKH PRGXOH FKH
WKH WZR LGHDOL]HG VSHFWUD GD\OLJKW DQG EODFN ERG\ DQG FKRRVHV WKHHOBRFIWMQDR
SDUDPHWHU 7KH XVHU LQWHUIDFH ZLOO FKDQJH DFFRUGLQJO\

$ WHPSHUDWXUH VOLGHU ZLOO EH SURYLGHG LI WKH GHDNOEVRB® DQPXIPLQ DEGDEW ECE
VSHFWUXP IRU ZKLFK WKH &&7 LV PHDQLQJIXO

+XH DQG FKURPD VOLGHUV LQ &,( /XY VSDFKXVDURHRRAPULI® QRW WKIHFK DOORZV GLU
WKH LOOXPLQDQW FRORU LQ D SHUFHSWXDO IUDPHZRUN ZLWKRXW DQ\ LQWHUPHGLD

1RWHQWHUQDOO\ WKH LOOXPLQDQW LV UHSUHVHQWHG E\ LWV DEVROXWH FKURPDWLFLW
LOOXPLQDQW VHOHFWLRQ RSWLRQV LQ WKH PRGXOH DUH PHUHO\ LQWHUIDFHV WR VHW X
DUH LQWHQGHG WR PDNH WKLV SURFHVV IDVWHU ,W GRHV QRW PDWWHU WR WKH DOJRUL
WKDW WKH UHODWLRQVKLS EHWZHHQ WKH &&7 DQG WKH FRUUHVSRQGLQJ [\< FRRUGLQDW
FRORU VHW IRU WKH LOOXPLQDQW DV GLVSOD\HG LQ WKH SDWFK ZLOO DOZD\V EH KRQR

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

"KHQ VZLWFKLQJ IURP RQH LOOXPLQDQW WR DQRWKHU WKH PRGXOH DWWHPSWV WR WUD
LOOXPQLQDQW DV DFFXUDWHO\ DV SRVVLEOH 6ZEX\WBEB®HWHRFY BQ\R YO XMHVOW QW WRQWL
FXVWRPOXPLQDQW LV D JHQHUDO FDVH 6ZLWFKLQJ EFWZHWR ROKRW KRG PR GRIU 2UBP QF
SUHVHUYH \RXU VHWWLQJV IURP WKH SUHYLRXV PRGH GXH WR URXQGLQJ HUURUV

2WKHU KDUG LERXHPE @DUHWDYYDLODEOH VHH EHORZ 7KHLU YDOXHV FRPH IURP VWDQGDUG
<RX FDQ XVH WKHP GLUHFWO\ LI \RX NQRZ H[DFWO\ ZKDW NLQG RI OLJKW EXOE ZDV XVHG
FDPHUDGOV LQSXW SUR2?20OH DQG UHIHUHQFH FRH'"FLHQWVEARBR HIMWEGERXUDWH 2WKHUZLV

&$7 WDE FRQWUROV

DGDSWDWLRQ

7KH ZRUNLQJ FRORU VSDFH LQ ZKLFK WKH PRGXOH ZLOO SHUIRUP LWV FKURPDWLF DGD¢
IROORZLQJ RSWLRQV DUH SURYLGHG
/LQHDU %UDGIRUGBKLY LV DFFXUDWH IRU LOOXPLQDQWYV FORVH WR GD\OLJKW DQG L
EXW SURGXFHV RXW RI JDPXW FRORUV IRU PRUH GL ' FXOW LOOXPLQDQWYV
&$7 7KLV LV WKH GHIDXOW RSWLRQ DQG LV PRUH UREXVW LQ DYRLGLQJ LPDJ
JDPXW RU VDWXUDWHG F\DQ DQG SXUSOH ,W LV PRUH DFFXUDWH WKDQ WKH %UDG!|
1RQ OLQHDU %UDGIRKGY FDQ VRPHWLPHY SURGXFH EHWWHU UHVXOWYV WKDQ WKH C
;<= 7KLV LV WKH OHDVW DFFXUDWH PHWKRG DQG LV JHQHUDOO\ QRW UHFRPPHQGH
SXUSRVHYV
QRQH GLVDEWMHEOH DQ\ DGDSWDWLRQ DQG XVH WKH SLSHOLQH ZRUNLQJ 5*% VSDFH
LOOXPLQDQW
7KH W\SH RI LOOXPLQDQW DVVXPHG WR KDYH OLW WKH VFHQH &KRRVH IURP WKH IROOR
VDPH DV SLSHOLQR QRW SHUIRUP FKURPDWLF DGDSWDWLRQ LQ WKLV PRGXOH LQVW
PL[LQJ XVLQJ WK HDGHGMDMAGRU VSDFH
&, ( VWDQGDUG L OSKPRDH QWRP RQH RI WKH &,( VWDQGDUG LOOXPLQDQWY GD\OLJK\
HQHUJ\ RU EODFN ERG\ RU D QRQ VWDQGDUG y/(' OLJKW LOOXPLQDQW 7KHVH YD
\RXU FDPHUD VHQVRU LV SURSHUO\ SUR20HG \RX FDQ MXVW XVH WKHP DV LV )RU L
ORFXV DQ DGGLWLRQDO yWHPSHUDWXUH FRQWURO LV DOVR SURYLGHG VHH EHOR
FXVWRR D QHXWUDO JUD\ SDWFK LV DYDLODEOH LQ WKH LPDJH WKH FRORU RI WKH
SLFNHU RU FDQ EH PDQXDOO\ VSHFL2HG XVLQJ KXH DQG VDWXUDWLRQ VOLGHUV L
VZDWFK QH[W WR WKH FRORU SLFNHU VKRZV WKH FRORU Rl WKH FDOFXODWHG LOO:
SLFNHU FDQ DOVR EH XVHG WR UHVWULFW WKH DUHD XVHG IRU $, GHWHFWLRQ EHC
$, GHWHFW IURP LPDJRAKLXUDDBRVULWKP REWDLQV WKH DYHUDJH FRORU RI LPDJH S
FRYDULDQFH EHWZHHQ FKURPD FKDQQHOV LQ <89 VSDFH DQG D KLJK LQWUD FKDQQ
SDUWV RI WKH LPDJH WKDW DSSHDU DV WKRXJK WKH\ VKRXOG EH JUD\ DQG GLVFD!
OHJLWLPDWHO\ QRQ JUD\ ,W DOVR GLVFDUGV FKURPD QRLVH DV ZHOO DV FKURPDW
$, GHWHFW IURP LP DBIHOM 8 BEHMKMHH ED PRGKOHGIY DXWR ZKLWH EDODQFLQJ ZKLFK U]
ZRUOG DVVXPSWLRQ WKLV PHWKRG DXWR GHWHFWV D VXLWDEOH LOOXPLQDQW XV
WKH OLQNRZVNL S QRUP S RI WKH ODSODFLDQ DQG WU\LQJ WR PLQLPL]H LW 7K
KDYH WKH VDPH JUDGLHQW RYHU DOO FKDQQHOV JUD\ HGJHV ,W LV PRUH VHQVLW
GHWHFWLRQ PHWKRG
DV VKRW LQ FOPEEOODWH WKH LOOXPLQDQW EDVHG RQ WKH ZKLWH EDODQFH VHWW
WHPSHUDWXUH
$GMXVW WKH FRORU WHPSHUDWXUH Rl WKH LOOXPLQDQW ORYH WKH VOLGHU WR WKH U
PDNH WKH ZKLWH EDODQFHG LPDJH DSSHDU ZDUPHU PRUH UHG ORYH WKH VOLGHU WR W
ZKLFK PDNHV WKH LPDJH DSSHDU FRROHU PRUH EOXH DIWHU FRPSHQVDWLRQ

7KLY FRQWURO LV RQO\ SURYLGHG IRU LOOXPLQDQWY WKDW OLH QHDU WKH 30ODQFNLDQ
JRU RWKHU LOOXPLQDQWY WKH FRQFHSW RI yFRORU WHPSHUDWXUH GRHVQUW PDNH VH

KXH
JRU FXVWRP ZKLWH EDORXQHRH WHKIWLWROKPLQDQW FRORU LQ /&K FRORU VSDFH GHULYHG |
FKURPD

JRU FXVWRP ZKLWH EDOBKQUWFRIPRBWDWHUDWLRQ RI WKH LOOXPLQDQW FRORU LQ /&K FRC
VSDFH

GDUNWDEOH XVHU PDQXDO
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JDPXW FRPSUHVVLRQ

ORVW FDPHUD VHQVRUYV DUH VOLJKWO\ VHQVLWLYH WR LQYLVLEOH 89 ZDYHOHQJWKV ZK
SURGXFH yLPDJLQDU\ FRORUV 2QFH FRUUHFWHG E\ WKH LQSXW FRORU SUR20H WKHVH
QR ORQJHU EH SRVVLEOH WR UHSUHVHQW FHUWDLQ FRORUV DV D YDOLG >5 * %@ WULSC
DQG SURGXFH YLVXDO DUWLIDFWYV LQ JUDGLHQWY 7KH FKURPDWLF DGDSWDWLRQ PD\ D
VDPH WLPH SXVKLQJ DQ\ DOUHDG\ RXW RI JDPXW FRORUYV HYHQ IXUWKHU RXW RI JDPXW

*DPXW FRPSUHXVYHR® SHUFHSWXDO QRQ GHVWUXFWLYH PHWKRG WR DWWHPSW WR FRF
OXPLQDQFH DV LV DQG WKH KXH DV FORVH DV SRVVLEOH LQ RUGHU WR 2W WKH ZKROH |
FRORU VSDFH 2QH H[DPSOH ZKHUH WKLV IHDWXUH LV YHU\ XVHIXO LV IRU VFHQHYV FRQYV
SUREOHPDWLF DQG FDQ UHVXOW LQ XJO\ JDPXW FOLSSLQJ LQ WKH 2QDO LPDJH

FOLS QHIJDWLYH 5*% IURP JDPXW

5HPRYH DQ\ QHIJDWLYH 5*% YDOXHV VHW WKHP WR JHUR 7KLV KHOSV WR GHDO ZLWK E
FOLSSLQJ LVVXHV WKDW PD\ RFFXU ZLWK EOXH /(' OLIJIKWV 7KLV RSWLRQ LV GHVWUXFW
HQVXUHV D YDOLG 5*% RXWSXW QR PDWWHU ZKDW W VKRXOG QHYHU EH GLVDEOHG XQ
PDSSLQJ PDQXDOO\ DQG XQGHUVWDQG ZKDW \RX DUHEGREQJO HY MK BIRQRBRABR MXGHRI'E XK € H
WR JHW ULG RI DQ\ QHIJDWLYH 5*% 5*% PHDQV OLJKW ZKLFK LV HQHUJ\ DQG ZKLFK VKF
LQFUHDVBDWKW FRPSUHMYWRQ QR VROLG EODFN SDWFKHV UHPDLQ LQ WKH LPDJH 3URSF
RGG 5*% YDOXHV WRR 1RWH WKDW WKLV DSSURDFK PD\ VWLOO EH LQVX'FLHQW WR UHF

1RWH ,W KDV EHHQ UHSRUWHG WKDW VRPH 2SHQ&/ GULYHUV GRQUW SOD\ ZHOO ZKHQ QH
EHFDXVH PDQ\ SLIHO RSHUDWRUV XVH ORJDULWXPIVFBQR USEPREIIOXAWLR GVDE | &,( ;<=
VSDFH FRQYHUVLRQV ZKLFK DUH QRW GH2QHG IRU QHJDWLYH QXPEHUV S$SOWKRXJK WKH
RSHUDWLRQV LW LV QRW HQRXJK IRU VRPH 2SHQ&/ GULDPHURWZRLPKP EHWO RXOVERW TK RO
YDOXHYV PD\ EH VXEVHTXHQWO\ VSUHDG E\ ORFDO 20WHUV EOXVHDQFORB¥DICDEIBRQ@UPJ/ VW
FRQWUDVW HORZOIDWINIK SDWWIIDFH BDAEPLRKLIKOLIKWY UHFRQVWUXFWLRQ UHVXOWLQJ
ZKLWH VTXDUHYV

,Q DOO WKHVH AFDXAWHM QUREOH WKH yFOLS QHIJDWLYH 5*% IURFRORX V¥ DR SFERIBDIHROQ W K H

1RWH $ FRPPRQ FDVH IRU IDLOXUH RI WKH-RRBRUFDOURVBWERIOG WKH JDPXW FRPSUHV\
WKDW KDYH D OXPLQDQFH YDOXH RI < FKDQQHO RI WKH &,( ;<= VSDFH EXW QRQ ]H
RI WKH &, ( ;<= VSDFH 7KLV FDVH LV D QXPHULFDO RGGLW\ WKDW PDWFKHV QR SK\VL
VKRXOG KDYH QR FKURPDWLFLW\ HLWKHU ZLOO SURGXFH D GLYLVLRQ E\ |HUR1B®%[\< DQ
YDOXHY DV D UHVXOWQRWIRWUUW¥WH GAR QR UGHD O LHHHUHDXIVRIQLW LV D VA\PSWRP RI D EDG LQSX
D EDG EODFN SRLQW OHYHO DQG QHHGV WR EH DGGUHVVHG PDQXDOO\ HLWKHU E\ DGMX"
PL[HU RU L[ S\RMKPRGXOHOBFN OHYHO FRUUHFWLRQ

GDUNWDEOH XVHU PDQXDO
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&$7 ZzDUQLQJV

7KH FKURPDWLF DGDSWDWLRQ LQ WKLY PRGXOH UHOLHVY RQ D QXPEHU RI DVVXPSWLRQV
SLSHOLQH LQ RUGHU WR ZRUN FRUUHFWO\ DQG LW FDQ EH HDV\ WR LQDGYHUWHQWO\ EU
WR DYRLG WKHVH NLQGV RRPRUWHEINHIERMXELHR QLOO VKRZ ZDUQLQJV LQ WKH IROORZLQJ F

, ] WEKRORU FDOLIHERMDWIHRQY VHW XS WR SHUIRUP FKURP DAKI R B GEDSHBOBKHRH) LE/X Q/R W KWAF
yFDPHUD UHIHUHQFH ZDUQLQJV ZLOO EH VKRZQ LQ ERWK PRGXOHV 7KHVH HAKULRAH/
EDODPRRGXOH WR YyFDPHUD UHIHUHQFH RU E\ GLVDEOLQJRRORRPPMNOIFERDGEHR QLW MR
VRPH VHQVRUV PD\ UHTXLUH PLQRU FRAKLMFWER QPIR@EKM KLLQYQWKHFK FDVH WKHVH ZDUC(
LIQRUHG

, ] WZR RU PRUH LQ¥ROR¥F HD RIEIIHNVERRQ FUHDWHG HDFK DWWHPSWLQJ WR SHUIRUI
HUURU ZLOO EH VKRZQ RQ WKH VHFRQG LQVWDQFH 7KLV FRXOG EH D YDOLG XVH FD
XS WR DSSO\ GL+tHUHQW ZKLWH EDODQFHV WR GLxHUHQW QRQ RYHUODSSLQJ DUHDV
EH LJQRUHG )RU PRVW RWKHU FDVHV FKURPDWLF DGDSWDWLRQ VKRXOG EH GLVDEC
FRUUHFWLRQV

%\ GHIDXOW LI DQ LOQ¥RORFH RO NMRDNWNIHRQV DOUHDG\ SHUIRUPLQJ FKURPDWLF DGDS
LQVWDQFH \RX FUHDWH ZLOO DXWRPDWLFDOO\ KDYH LWV DGDSWDWLRQ VHW WR yQR
HUURU

7KH FKURPDWLF DGDSWDRRE®RUPRGMYIL® WHRILVDEOHG E\ HLWKGDSWDWRRIWRWY KH E\SDVV
VHWWLQUOWKRALWRQWDPH DV SLSHOLQH LQ WKH &$7 WDE

7KHVH ZDUQLQJY DUH LQWHQGHG WR SUHYHQW FRPPRQ DQG HDV\ PLVWDNHV ZKLOH XVLQ
PRGXOH LQ D W\SLFDO 5%: HGLWLQJ ZRUN3RZ :KHQ XVLQJ FXVWRP SUHVHWY DQG VRPH V!
VFEDQV RU -3(*V WKHVH ZDUQLQJVY FDQ DQG VKRXOG EH LIQRUHG

$GYDQFHG XVHUV FDQ GLVDEOH PRGKOMHPAHM Q BWREOHVVLQJ ! VKRZ ZDUQLQJ PHVVDJHYV

FKDQQHO PL[LQJ

7KH UHPDLQGHU RI WKLY PRGXOH LV D VWDQGDUG FKDQQHO PL[HU DOORZLQJ \RX WR DG
DQG JUD\ RI WKH PRGXOH EDVHG RQ WKH UHODWLYH VWUHQJWKY RI WKH 5 * DQG % LQS>

&KDQQHO PL[LQJ LV SHUIRUPHG LQ WKH FROBD S\S DRARGHIRE &RF\WEKKBRU DOO SUDFWLFDO
WKHVH &$%$7 VSDFHY DUH SDUWLFXODU 5*% VSDFHV WLHG WR KXPDQ SK\WLRORJ\ DQG SURH
EXW WKH\ VWLOO EHKDYH LQ WKH VDPH zZzD\ DV DQ\ RWKHU 5*% VSDFH 7KH XVH RI DQ\ RI
PL[HU WXQLQJ SURFHVY HDVLHU GXH WR WKHLU FRQQHFWLRQ ZLWK KXPDQ SK\VLRORJ\
5*% ZRUNLQJ VSDFH RI WKH SLSHO®MHMSBADWRR@PIRIQIHWEHS DV V 7R SHUIRUP FKDQQHO PLJL
DGDSWDMHR®RU VSDFHV ZLWKRXW FKURPDWLPE OXGHDLISWBIWMRRH DNW MEKHFOLQH '

1RWH7KH DFWXDO FRORUV RI WKH &%$7 RU 5*% SULPDULHV XVHG IRU WKH FKDQQHO PL[LQJ
SDLQWHG LQ WKH EDFNJURXQG RI WKH 5*% VOLGHUV VR \RX FDQ JHW D VHQVH RI WKH FI
VHWWLQJV

GDUNWDEOH XVHU PDQXDO
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&KDQQHO PL[LQJ LV D SURFHVV WKDW GH2QHV D ERRVWLQJ PXWLQJ IDFWRU IRU HDFK FKI
,QVWHDG Rl HQWHULQJ D VLQJOH 3DW FRUUHFWLRQ WKDW WLHV WKH RXWSXW5EBRRWISXRW I
5BLQSXW ™ FRUUHMMKHRORUUHFWLRQ WR HDFK FKDQQHO LV DEORS MQKGH DK\D R Q HADRVH | R @ SHKON
IRU HIDPSBRXWSXW 5BLQSXW ™ 5BFRUUHFWLRQ *BLQSXW ™ *BFRUUHFWLRQ 7RoB\L @S X
SL[HOUV FKDQQHOV FRQWULEXWH WR HDFK RWKHU D SURFHVV NQRZQ DV yFURVV WDON
RI WKH FRORU VSDFH LQ ' 7KLV LV LQ H+HFW GLJLWDO VLPXODWLRQ RI SK\VLFDO FROF

$OWKRXIJK URWDWLQJ SULPDU\ FRORUV LQ 'LV XOWLPDWHO\ HTXLYDOHQW WR DSSO\LQJ
WKH 5*% FRUUHFWLRQV DQG WKH UHVXOWLQJ SHUFHSWXDO KXH URWDWLRQ LV QRW GLUF
LQWXLWLYH y5 y* DQG y% VKRXOG EH WDNHQ DV D PL[WXUH RI OLIJKWV WKDW ZH GLD
$OVR VLQFH 5*% WULVWLPXOXV GRHV QRW GHFRXSOH OXPLQDQFH DQG FKURPLQDQFH E
LV PRUH VWURQJO\ WLHG WR KXPDQ OXPLQDQFH SHUFHSWLRQ WKDQ WKH y5 DQG y% RQ
LPSOLHVY WKDW DQ\ FRUUHFWLRQ WR WKH * FKDQQHO LV OLNHO\ WR D+xHFW DOO SL[HOV

7KH FKDQQHO PL[LQJ SURFHVV LV WKHUHIRUH WLHG WR D SK\VLFDO LOQWHUSUHWDWLRQ F
PDNHV LW ZHOO VXLWHG IRU SULPDU\ FRORU JUDGLQJ DQG LOOXPLQDQW FRUUHFWLRQV
WU\LQJ WR XQGHUVWDQG DQG SUHGLFW LW IURP D SHUFHSWXDO SRLQW RI YLHZ OXPLQED
GLVFRXUDJHG

IRWH7KH y5 y* DQG y% ODEHOV RQ WKH FKDQQHOV RI WKH FRORU VSDFHV LQ WKLV PRC
KDELW 7KHVH FKDQQHOV GR QRW QHFHVVDULO\ ORRN yUHG §yJUHHQ DQG yEOXH DQG
RXW RI WKHP EDVHG RQ WKHLU QDPHV 7KLV LV D JHRQWDP® 885DEHRDLSOHGCWIQD VQD HSGIOH ¥

5 *DQG % WDEV

$W LWV PRVW EDVLF OHYHO \RX FDQ WKLQN FIRWRH 5 DO HREMYRMEN DRWWHKHRI PDWUL[ P
EHWZHHQ D [ PDWUL[ DQG WKH LQSXW >5 * %@ YDOXHV 7KLV LV LQ IDFW YHU\ VLPLODU
H[FHSW WKDW WKH XVHU FDQ LQSXW WKH PDWUL[ FRH'"FLHQWY YLD WKH GDUNWDEOH *8,
SUR20H 20H

c 5BRXW g c 5U 5J 5E g c 5BLQ g
Y *BRXW Y Y *U *J *E'Y ; Y *BLQ Y
k %BRXW o k %U %J %E o k %BLQ o

.| IRU H[DPSOH \RXiUYH EHHQ SURYLGHG ZLWK D PDWUL[ WR WUDQVIRUP IURP RQH FROR!
FRH FLHQWYV LEXDR) @HK® IHBOORZV

VHOHFVWY WRH DQG WKHQ VHW WKH 5U 53 5E YDOXHV XVLQJ WKH 5 * DQG % LQSXW
VHOHFW WBRE DQG WKHQ VHW WKH *U *J *E YDOXHV XVLQJ WKH 5 * DQG % LQSXW V
VHOHFWoWRH DQG WKHQ VHW WKH %U %J %E YDOXHV XVLQJ WKH 5 * DQG % LQSXW

%\ GHIDXOW WKH PL[LQURIXRWF W DRQOEXIDW FRGLHY WKH LQSXW >5 * %@ FKDQQHOV VWUDLJ
RXWSXW FKDQQHOV 7KLV LV HTXLYDOHQW WR PXOWLSO\LQJ E\ WKH LGHQWLW\ PDWUL]

c 5BRXW ¢ c g c 5BLQ ¢
Y *BRXW Y Y Y ;Y *BLQ Y
k %BRXW o k ) k %BLQ o

JRU D PRUH LQWXLWLYH XQGHUVWDQGLQJ RI KRZ WKH PL[LQJ VOLGHUV RQ WKH 5 * DQG

IRU WoBKBIHVWLQDWLRQ FKDQQHO DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH Wi
ORYLQJ WKH VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH yF\DQ

IRU WKEBEHVWLQDWLRQ FKDQQHO DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH W]
ORYLQJ WKH VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH yPDJHQWD

IRU WKEHVWLQDWLRQ FKDQQHO DGMXVWLQJ VOLGHUV WR WKH ULJKW ZLOO PDNH Wi
ORYLQJ WKH VOLGHU WR WKH OHIW ZLOO PDNH WKRVH DUHDV PRUH y\HOORZ

5 *DQG %% WDE FRQWUROV

7KH IROORZLQJ FRQWUROV DUH VKRZQ IRU HDFK RI WKH 5 * DQG % WDEV

LQSXW 5 * %
&KRRVH KRZ PXFK WKH LQSXW 5 * DQG % FKDQQHOV LQ3XHQFH WKH RXWSXW FKDQQHO |

GDUNWDEOH XVHU PDQXDO
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QRUPDOL]H FKDQQHOV

6HOHFW WKLV FKHFNER[ WR QRUPDOL]H WKH FRH"FLHQWYV WR WU\ WR SUHVHUYH WKH R)
LPDJH DV FRPSDUHG WR WKH LQSXW LPDJH

EULIKWQHVYVY DQG FRORUIXOQHVYV WDEV

7KH EULJKWQHVY DQG FRORUIXOQHVV FRORU VDWXUDWLRQ RI SL[HOV LQ DQ LPDJH FDQ
FKDQQHOV 7KLV XVHV WKH VDPH EDVLiGPD B JRIEGCHKOM WKBW IRKHVRQH PDSSLQJ ZKLFK SUI
UDWLRYVY DQG IRU PLG WRQHYVY VDWXUDWLRQ ZKLFK PDVVDJHV WKHP

VDWXUDWLRQ DOJRULWKP

7KLV FRQWURO DOORZV \RX WR XSJUDGH WKH VDWXUDWLRQ DOJRULWKP WR WKH QHZ
6 LW ZLOO QRW DSSHDU IRU HGLWV WKDW DOUHDG\ XVH WKH ODWHVW YHUVLRQ

FRORUIXOQHVYVY WDE FRQWUROYV

LQSXW 5 * %
$GMXVW WKH FRORU VDWXUDWLRQ RI SL[HOV EDVHG RQ WKH 5 * DQG % FKDQQESXWRE W
VOLGHU ZLOO D+HFW WKH FRORU VDWXUDWLRQ RI SL[HOV FRQWDLQLQJ D ORW RI y5 PR
5

QRUPDOL]H FKDQQHOV
6HOHFW WKLV FKHFNER[ WR WU\ WR NHHS WKH RYHUDOO VDWXUDWLRQ FRQVWDQW EHW.

EULIKWQHVYVY WDE FRQWUROV

LQSXW 5 * %

$GMXVW WKH EULJKWQHVV RI FHUWDLQ FRORUV LQ WKH LPDJH EDVHG RQ WKH 5 * DQG
DGMXVWLRQSXKHBLGHU ZLOO D+HFW WKH EULJKWQHVV RI FRORUV FRQWDLQLQJ D ORW R
FRQWDLQLQJ RQO\ D VPDOO DPRXQW RI 5 FKDQQHO :KHQ GDUNHQLQJ EULJKWHQLQJ D S
WKDW SL[HO LV PDLQWDLQHG LQ RUGHU WR SUHVHUYH WKH KXH

QRUPDOL]H FKDQQHOV
6HOHFW WKLV FKHFNER[ WR WU\ WR NHHS WKH RYHUDOO EULJKWQHVV FRQVWDQW EHWZ

JUD\ WDE

$QRWKHU YHU\ XVHIXO FRERIUFBWOQBHUBRWHRIXELOLW\ WR PL[ WKH FKDQQHOV WRJHWKHU W
0 D PRQRFKURPH LPDJH JBHOMPFREY W®EB VHW WKH 5 * DQG % VOLGHUV WR FRQWURO KRZ P
WKH EULIJKWQHVYV RI WKH RXWSXW 7KLV LV HTXLYDOHQW WR WKH IROORZLQJ PDWUL[ PX

*5$<BRXW >U J E@ ; c¢c5BLQ g
Y *BLQ Y
k %BLQ o

KHQ GHDOLQJ ZLWK VNLQ WRQHV WKH UHODWLYH ZHLJKWV RI WKH WKUHH FKDQQHOV ZL
PRUH ZHLJKW RQ 5 HJ > @ ZLOO PDNH IRU VPRRWK VNLQ WRQHV ZKHUHDV HP
EULQJ RXW PRUH GHWDLO ,Q ERWK FDVHV WKH % FKDQQHO LV UHGXFHG WR DYRLG HPSK

JUD\ WDE FRQWUROV

LQSXW 5 * %
&KRRVH KRZ PXFK HDFK Rl WKH 5 * DQG % FKDQQHOV FRQWULEXWH WR WKH JUD\ OHYHC
FRQYHUWHG WR PRQRFKURPH LI WKH WKUHH VOLGHUV DGG XS WR VRPH QRQ JHUR YDOX
GHWDLOV DGGLQJ PRUH 5 ZLOO WHQG WR VPRRWK VNLQ WRQHYV

QRUPDOL]H FKDQQHOV
6HOHFW WKLV FKHFNER[ WR WU\ WR NHHS WKH RYHUDOO EULJKWQHVV FRQVWDQW DV W]

GDUNWDEOH XVHU PDQXDO
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HIWUDFWLQJ VHWWLQJV XVLQJ D FRORU FKHFNHU

6LQFH WKH FKDQQHO PL[HU LV HVVHQWLDOO\ D@ S X% FRW B D[\SNWERR BAMDIS WIRP WKH LW FDQ
WR LPSURYH WKH FRORU DFFXUDF\ RI WKH LQSXW FRORU SUR20H E\ FRPSXWLQJ DG KRF F

7KHVH FRPSXWHG VHWWLQJV DLP WR PLQLPL]H WKH FRORU GLxHUHQFH EHWZHHQ WKH VF
JLYHQ OLJKWLQJ VLWXDWLRQ 7KLV LV HTXLYDOHQW WR FUHDWLQJ D JHQHULF ,&& FRORL
PRGXOH VHWWLQJVY WKDW FDQ EH VDYHG DV SUHVHWYV RU VW\OHV WR EH VKDUHG DQG U/
WR FRPSOHPHQW DQG UH2QH WKH JHQHULF LQSXW SUR20H EXW GR QRW UHSODFH LW

7KLY IHDWXUH FDQ DVVLVW ZLWK

KDQGOLQJ GL'FXOW LOOXPLQERBQWVKWXEKOEWORA ZKLFK D PHUH ZKLWH EDODQFLQJ
GLIJLWL]LQJ DUWZRUNV RU FRPPHUFLDO SURGXFWYV ZKHUH DQ DFFXUDWH UHQGLWLR(
QHXWUDOL]LQJ D QXPEHU RI GL+tHUHQW FDPHUDV WR WKH VDPH JURXQG WUXWK LQ
REWDLQ D FRQVLVWHQW EDVH ORRN DQG VKDUH WKH FRORU HGLWLQJ VHWWLQJV ZL
REWDLQLQJ D VDQH FRORU SLSHOLQH IURP WKH VWDUW QDLOLQJ ZKLWH EDODQFH LC
RQFH ZLWK PLQLPDO H*xRUW DQG WLPH

VXSSRUWHG FRORU FKHFNHU WDUJHWYV

8VHUV DUH QRW FXUUHQWO\ SHUPLWWHG WR XVH FXVWRP WDUJHWV EXW D OLPLWHG QX!
PDQXIDFWXUHUV DUH VXSSRUWHG

; 5LWH *UHWDJ ODF%HWK &RORU &KHFNHU SUH DQG SRVW
'DWDFRORU 6S\GHU&KHFNU
'DWDFRORU 6S\GHU&KHFNU

8VHUV DUH GLVFRXUDJHG IURP REWDLQLQJ FKHDS R* EUDQG FRORU WDUJHWYV DV FRORI
EH DVVHUWHG DW VXFK SULFHV ,QDFFXUDWH FRORU FKHFNHUV ZLOO RQO\ GHIHDW WKH
WKLQJV ZRUVH

,7 DQG ,7 FKDUWVY DUH QRW VXSSRUWHG VLQFH WKH\ DUH KDUGO\ SRUWDEOH DQG QRW
7KHVH FKDUWYV DUH EHWWHU VXLWHG IRU FUHDWLQJ JHQHULF FRORU SUR20HV XQGHUWD
$UJ\OO &06

1RWH; 5LWH FKDQJHG WKH IRUPXOD RI WKHLU SLIPHQWYV LQ ZKLFK VOLJKWO\ DOWHUF
DUH VXSSRUWHG LQ GDUNWDEOH EXW \RX VKRXOG EH FDUHIXO WR FKRRVH WKH FRUUHF\
DQG FKRRVH WKH RQH WKDW \LHOGV WKH ORZHVW DYHUDJH GHOWD ( DIWHU FDOLEUDWLF

SUHUHTXLVLWHYV

,Q RUGHU WR XVH WKLV IHDWXUH \RX ZLOO QHHG WR WDNH D WHVW VKRW RI D VXSSRUWt}
DSSURSULDWH OLJKWLQJ FRQGLWLRQV

I UDPH WKH FKDUW LQ WKH FHQWHU RI WKH FDPHUDuOV 2HOG WR HQVXUH WKDW WK
HQVXUH WKDW WKH PDLQ OLJKW VRXUFH LV IDU HQRXJK IURP WKH FKDUW WR JLYH D
FKDUW

DGMXVW WKH DQJOH EHWZHHQ WKH OLJKW FKDUW DQG OHQV WR SUHYHQW UH3HFWL
IRU WKH EHVW TXDOLW\ SUR20H \RX VKRXOG FDSWXUH DQ LPDJH ZLWK WKH DSSURSL
EUDFNHWHG LPDJHV EHWZHHQ DQG (9 RI\RXU FRORU FKHFNHU DQG ORDG WKHF
PRGXOHV EHWREBRQ FDO LEUBXW.RXQW FRORMISUREEOBEOHG &KRRVH WKH LPDJH ZKHUH
D EULJKWQHVV / RI LQ &,( /DE VSDFH RU D OXPLQDQFH < RI LQ &,( ;<= VSDF
7KLV VWHS LV QRW VWULFWO\ QHFHVVDU\ 6 DOWHUQDWLYHO\ \RX FDQ WDNH D VLQJC
DV UHFRPPHQGHG LQ WKH SUR20H UHSRUW

I WKH OLIJKWLQJ FRQGLWLRQVY DUH FORVH WR D VWDQGDUG ' WR ' LOOXPLQDQW GLUH
FRORU FKHFNHU VKRW FDQ EH XVHG WR SURGXFH D JHQHULF SUR20H WKDW ZLOO EH VXL
DGMXVWPHQW RI WKH ZKLWH EDODQFH

, ] WKH OLIJIKWLQJ FRQGLWLRQV DUH SHFXOLDU DQG IDU I[URP VWDQGDUG LOOXPLQDQWYV
KRF SUR20H IRU SLFWXUHV WDNHQ LQ WKH VDPH OLJKWLQJ FRQGLWLRQV

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Color_rendering_index
https://encrypted.pcode.nl/blog/index.html%3Fp=594.html

ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

XVDJH

7KH VHWWLQJV XVHG LQ FRORU FDOLEUDWLRQ GHSHQG RQ WKH FKRVHQ &%$7 VSDFH DQG ¥
ZLWKLQZWIKWH ED ®MEGRE XW FRORPRBEROEBM $V VXFK WKH UHVXOWY RI WKH SUR20LQJ H .
FRH"FLHQWY DUH YDOLG RQO&$RUV HDEKILVEHVEMNWDERYBR XW FRORVEBWWRL@HY ,I \RX ZLVK W]
JHQHULF VWA\OH ZLWK \RXU SUR20H GRQUW IRUJHW WKDW \RX ZLOO QHHG WR LQFOXGH W

8VH WKH IROORZLQJ SURFHVVY WR FUHDWH \RXU SUR20H SUHVHW VW\OH

(QDEOH QWK FRUUMEGX®RY WR FRUUHFW DQ\ YLIQHWWLQJ WKDW PLJKW PLVOHDG WK
2Q WKH ERW W RPRRIRW KHD O LFFRU®XWOLHR FOLFN RQ WKH BDOREZUDWDH 2L WH D RROCERD F MVHRF N
VKRZ WKH FRQWUROV

3LFN WKH FRUUHFW PRGHO DQG PDQXIDFWXUHU RFKRXBWRBO®RRZBKHFNHU IURP WKH
,Q WKH LPDJH SUHYLHZ DQ RYHUOD\ RI WKH FKDUWi{V SDWFKHV ZLOO DSSHDU 'UDJ
WKH YLVXDO UHIHUHQFHV GRWV RU FURVVHV DURXQG WKH WDUJHW WR FRPSHQVD)
&OLFN UMKHHEDXKWWRQ WR FRPSXWH WKH SUR20H

&KHFN WHR+OH TXDOLWN UWSRWWIRRG \RX FDQ FOLGDERERWKP ,| QRW WU\ FKDQJLQ
RSWLPL]JDWLRQ VWUDWHJ\ DQG UHIUHVK WKH SUR20H DJDLQ

6DYH WKH SUR20H LQ D SUHVHW RU VW\OH RU VLPSO\ FRS\ SDVWH WKH PRGXOH VH
VDPH OLJKWLQJ FRQGLWLRQV IURP ZLWKLQ WKH OLJKWWDEOH YLHZ RU 20PVWULS

IRWHRX GR@QHM&AR XVH WKH VWDQGDUGQREDWUEROCR PARBBHIROEBHZKHQ SHUIRUPLQJ D FDOLEUD
DZDUH WKDW WKH yDV VKRW LQ FDPHUD GHIDXOW ZKLWH EDODQFH ZLOO QRW ZRUN SUR:
QHHG WR DOZD\V XVH WKH VDPH LQSXW SUR20H ZKHQHYHU \RX UHXVH VXFK FDOLEUDWLR

UHDGLQJ WKH SUR20H UHSRUW

7KH SUR20H UHSRUW KHOSV \RX WR DVVHVV WKH TXDOLW\ RI WKH FDOLEUDWLRQ 7KH VH
RSWLPLIDWLRQ DQG ZLOO QHYHU EH DFFXUDWH IRU WKH ZKROH FRORU VSHFWUXP :H
LV LQ RUGHU WR NQRZ ZKHWKHU ZH FDQ WUXVW WKLV SUR20H RU QRW

%DG SUR20HV FDQ KDSSHQ DQG ZLOO GR PRUH KDUP WKDQ JRRG LI XVHG

GHOWD ( bDbQG WKH TXDOLW\ UHSRUW

TKHE,( GHOWD ( *( LV XVHG DV D SHUFHSWXDO PHWULF RI WKH HUURU EHWZHHQ WKH UHII
FRORU REWDLQHG DIWHU HDFK VWHS RI FDOLEUDWLRQ

*( PHDQV WKDW WKHUH LV QR HUURU 6 WKH REWDLQHG FRORU LV HI[DFWO\ WKH UF
KDSSHQ LQ SUDFWLFH

*( LV GH2QHG DV WKH -XVW 1RWLFHDEOH 'L+tHUHQFH -1'

*( PHDQV WKDW WKH DYHUDJH REVHUYHU ZLOO QRW EH DEOH WR WHOO WKH GL#*
FRORU DQG WKH REWDLQHG FRORU 7KLV LV D VDWLVIDFWRU\ UHVXOW

*(! PHDQV WKDW WKH FRORU GLxtHUHQFH EHWZHHQ WKH H[SHFWHG UHIHUHQFH DC

DYHUDJH REVHUYHU 7KLV LV XQVDWLVIDFWRU\ EXW VRPHWLPHV XQDYRLGDEOH

7KH TXDOLW\ UHSRUW WUDFNV WKH DYHUDJH DQG PD[LPXP *( DW WKH LQSXW RI WKH PRG
FKURPDWLF DGDSWDWLRQ VWHS ZKLWH EDODQFH RQO\ DQG DW WKH RXWSXW RI WKH P/
HDFK VWHS WKH *( VKRXOG EH ORZHU WKDQ DW WKH SUHYLRXV VWHS LI HYHU\WKLQJ JR

SUR20H GDWD

7KH GbDWD JHQHUDWHG E\ WKH SUR20LQJ SURFHVV FRPSULVHV WKH 5*% ™ PDWUL[ DQG
H[SUHVVHG LQ WXBIS&WOWIIRFH GH2QH X EQWWIKHDQG DUH SURYLGHG LQ FDVH \RX ZDQW WR |
WR RWKHU VRIWZDUH ,I WKH G HGHBW RGN DONK E REOK) WDIWUL[ VKRXOG EH IDLUO\ JHQHULF
RWKED\OLIKQNEODFN EIRBSAOXPLQDQWY ZLWK WKH DGGLWLRQ RI D VPDOO ZKLWH EDODQFH D

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Color_difference#CIEDE2000

ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

QRUPDOL]DWLRQ YDOXHYV

7KHVH DUH WKH VHWWLQJV WKDW \RX VKRX®RGV EBIEE@D DBW OH YIIRQ FRRMUHAFRW IR QW [LSTIR WXKUHH
PRGXOH LQ RUGHU WR REWDLQ WKH ORZHVW SRVVLEOH HUURU LQ \RXU SUR20H 7KLV VW
SUHFLVLRQ LV UHTXLUHG EXW EHZDUH WKDW LW FDQ SURGXFH QHJDWLYH 5*% YDOXHV W

SLSHOLQH

RYHUOD\

7KH FKDUW RYHUOD\ GLVSOD\V D GLVF LQ WKH FHQWHU RI HDFK FRORU SDWFK ZKLFK UH
SDWFK SURMHFWHG LQWR WKH GLVSOD\ 5*% VSDFH 7KLV KHOSV \RX WR YLVXDOO\ DVVH
DFWXDO FRORU ZLWKRXW KDYLQJ WR ERWKHU ZLWK *( YDOXHV 7KLV YHYSPOXPGEN TH MY
LQVWUXFWHGRIWUP MKIH D W LRRI YWDKOHKHEVR20H UHSRUW

2QFH WKH SUR?20H KDV EHHQ FDOLEUDWHG VRPH RI WKH VTXDUH SDWFKHV ZLOO EH FUR\

SDWFKHV WKDW DUH QRW FURVVHG KDYH *( -1' PHDQLQJ WKH\ DUH DFFXUDWH
EH XQDEOH WR QRWLFH WKH GHYLDWLRQ

SDWFKHV FURVVHG ZLWK RQH GLDJRQDO KDYH *( PHDQLQJ WKDW WKH\ DUH
SDWFKHV FURVVHG ZLWK WZR GLDJRQDOV KDYH *( ! ™ -1 PHDQLQJ WKDW WKH!

7KLV YLVXDO IHHGEDFN ZLOO KHOS \RX WR VHW XS WKH RSWLPL]DWLRQ WUDGH R+ WR FK

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/color-calibration/color-checker.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/color-calibration/color-checker.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/color-calibration/color-checker.png

ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

HQKDQFLQJ WKH SUR20H

%HFDXVH DQ\ FDOLEUDWLRQ LV PHUHO\ D yJEHVW 2W RSWLPL]DWLRQ XVLQJ D ZHLJKWHG
DOO SDWFKHV ZLWKLQ RXU *( WROHUDQFH 6RPH FRPSURPLVH ZLOO WKHUHIRUH EH U

TKHRSWLPL]FEDRIDPHWHU DOORZV \RX WR GH2QH DQ RSWLPL]DWLRQ VWUDWHJI\ WKDW DWW
VRPH FRORUY DW WKH H[SHQVH RI RWKHUV 7KH IROORZLQJ RSWLRQV DUH DYDLODEOH

QRQHRQUIW XVH DQ H[SOLFLW VWUDWHJ\ EXW UHO\ RQ WKH LPSOLFLW VWDWHJ\ GH2Q
H[DPSOH LI WKH FRORU FKHFNHU KDV PRVWO\ ORZ VDWXUDWLRQ SDWFKHV WKH SUF
FRORUYV

QHXWUDO FRORUSULRULW\ WR JUD\V DQG OHVV VDWXUDWHG FRORUV 7KLV LV XVHIX
*XRUHVFHQW DQG /(' OLJKWLQJV KDYLQJ ORZ &5, +RZHYHU LW PD\ LQFUHDVH WKH |
WKDQ QRW KDYLQJ DQ\ SUR20H
VDWXUDWHG*ERBRUMRULW\ WR SULPDU\ FRORUV DQG KLJKO\ VDWXUDWHG FRORUV 7
SKRWRJUDSK\ WR JHW EUDQG FRORUV ULJKW

VNLQ DQG VRLI® FRMDIRUFRORDYG ZDWH W ARGRIWVLRULW\ WR WKH FKRVHQ KXH UDQJH
VXEMHFW RI \RXU SLFWXUHV LV FOHDUO\ GH2QHG DQG KDV D W\SLFDO FRORU
DYHUDJH GHOWWDHP SW WR PDNH WKH FRORU HUURU XQLIRUP DFURVV WKH FRORU UDC
HUURU 7KLV LV XVHIXO IRU JHQHULF SUR20HV

PD[LPXP GHOWWWHPSW WR PLQLPL]H RXWOLHUV DQG ODUJH HUURUV DW WKH H[SHQ
XVHIXO WR JHW KLJKO\ VDWXUDWHG EOXHV EDFN LQWR OLQH

1R PDWWHU ZKDW \RX GR VWUDWHIJLHVY WKDW IDYRU D ORZ DYHUDJH *( ZLOO XVXDOO\ KI
EOXHVY DUH DOzZD\V WKH PRUH FKDOOHQJLQJ FRORU UDQJH WR JHW FRUUHFW VR WKH FD
WKH H[SHQVH Rl HYHU\WKLQJ HOVH RU HYHU\WKLQJ HOVH DW WKH H[SHQVH RI EOXHV

7KH HDVH RI REWDLQLQJ D SURSHU FDOLEUDWLRQ GHSHQGVY RQ WKH TXDOLW\ RI WKH VFl
VKRXOG DOZD\V EH SUHIHUUHG WKH TXBXWWRORVWHEBERBENDIRLQW FRPSHQVIDWUHRR X UH
PRGXOH EXW 2UVW DQG IRUHPRVW RQ WKH PDWKHPDWLFDO SURSHUWLHYV RI WKH FDPHUL

SUR20H FKHFENLQJ

W LV SRVVLEOHRPRR XKWV H S\DKFKHE K WMARNQ 2UVW RQ WKH OHIW DW WKH ERWWRP RI WKH PRG:
FRPSXWDWLRQ RI WKH FRORU FKHFNHU UHIHUHGRD BU DADRO/NFREALHR DKL XYW BQ WKHXVHG L
IROORZLQJ ZD\V

7R FKHFN WKH DFFXUDF\ RI D SUR20H FDOFXODWHG LQ SDUWLFXODU FRQGLWLRQV D.
FRQGLWLRQV

7R HYDOXDWH WKH SHUIRUPDQFH RI DQ\ FRORU FRUUHFWLRQ SHUIRBPIRG® FDOOEHDW
SDUDPHWHUV WR YDOXHV WKDW H*HFGLYWDWE RQBHEOHULWK B3I HOVH VHW WR GHIDX
WKH DYHUDJH *( DV D SHUIRUPDQFH PHWULF

FDYHDWYV

7KH DELOLW\ WR XVH VWDQGDUG &,(bLOOXPLQDQWY DQG &&7 EDVHG LQWHUIDFHV WR GH?2
YDOXHV IRU WKH VWD QGDUGSRKPMWRRQR®SEROEHDYV ZHOO DV UHDVRQDEOH 5%7% LPRH ED 6 Q Q|
PRGXOH

6RPH FDPHUDV PRVW QRWDEO\ WKRVH IURP 20\PSXV DQG 6RQ\ KDYH XQH[SHFWHG ZKLW
PDNH WKH GHWHFWHG &&7 LQYDOLG HYHQ IRU OHJLWLPDWH GD\OLJKW VFHQH LOOXPLQDC(
WKH VWDQGDUG LQSXW PDWUL[ ZKLFK LV WDNHQ IURP WKH $GREH '"1* &RQYHUWHU

,W LV SRVVLEOH WR DOOHYLDWH WKLV LVVXH LI \RX KDYH D FRPSXWHU VFUHHQ FDOLEUL
SURFHVYV

'LVSOD\ D ZKLWH VXUIDFH RQ \RXU VFUHHQ IRU H[DPSOH E\ RSHQLQJ D EODQN FDQY
7DNH D EOXUU\ RXW RI IRFXV SLFWXUH RI WKDW VXUIDFH ZLWK \RXU FDPHUD HQVX
LQ WKH IUDPH \RX KDYH QR FOLSSLQJ DQG DUH XVLQJ DQ DSHUWXUH EHWZHHQ |
2SHQ WKH SLFWXUH LQ GDUNWDEOH DQG H[WUDFW WKH ZKLW HKE NMD E) [ @ BEE B H (RIQW |
WKH FHQWHU DUHD RI WKH LPDJH QRQ FHQWUDO UHJLRQV PLIJKW EH VXEMHFW WR F
R 5*% FRH "FLHQWYV

6DYH D SURRWIHWKHWH ED ®PRGXHH ZLWK WKHVH FRH'"FLHQWY DQG DXWR DSSO\ LW WR
E\ WKH VDPH FDPHUD

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

FRORU FRQWUDVW

$ VLPSOL2HG FRQWURO IRU FKDQJLQJ WKH FRQWUDVW RU VHSDUDWLRQ RI FRORUV EHWZ]
/IDE FRORU VSDFH +LJKHU YDOXHV LQFUHDVH FRORU FRQWUDVW ORZHU YDOXHV GHFUHL

PRGXOH FRQWUROV

JUHHQ PDJHQWD FRQWUDVW

&KDQJH WKH JUHHQ PDJHQWD FRORU FRQWUDVW 7KLV LV HTXLYDOHQW WR UDLVLQJ RU
/IRZHU YDOXHVY GHVDWXUDWH JUHHQV DQG PDJHQWD ZKLOH KLJKHU YDOXHV LQFUHDVH !

EOXH \HOORZ FRQWUDVW

&KDQJH WKH EOXH \HOORZ FRORU FRQWUDVW 7KLV LV HTXLYDOHQW WR UDLVLQJ RU OR
YDOXHV GHVDWXUDWH EOXHY DQG \HOORZV ZKLOH KLJKHU YDOXHV LQFUHDVH WKHLU V

FRORU FRUUHFWLRQ

ORGLI\ WKH JOREDO LPDJH VDWXUDWLRQ WR JLYH WKH LPDJH D WLQW RU DV DQ DOWHUQ

IRWHSVH WHKRDRU EDODRRBXAOE IRU FRORU PRGLFDWLRQV

PRGXOH FRQWUROYV

FRORU ERDUG

JRU VSOLW WRQLQJ PRYH WKH ZKLWH GRW WR WKH GHVLUHG KLJKOLJKW WLQW DQG WKHF
VLPSOH JOREDO WLQW VHW ERWK VSRWV WR WKH VDPH FRORU

VDWXUDWLRQ
&RUUHFW WKH JOREDO VDWXUDWLRQ

FRORU ORRN XS WDEOH

$ JHQHULF FRORU ORRN XS WDEOH LPSOHPHQWHG LQ /DE VSDFH

7KH LQSXW WR WKLV PRGXOH LV D OLVW RI VRXUFH DQG WDUJHW SRLQWYV DQG WKH FRPS
UHVXOWLQJ ORRN XS WDEOHV /87v DUH HGLWDEOH E\ KDQG DQG FDQ EH FUHDWHG XVLQ
LQSXW VXFK DV KDOG FOXWV DQG 5%: -3(* ZLWK LQ FXWHIQPD S DR NMADHRNY GRIVDWO V6 HH

PRGXOH FRQWUROV

FRORU ERDUG

7KH FRORU ERDUG JULG VKRZV D OLVW RI FRORUHG SDWFKHV 7KH FRORUV RI WKH SDWI
WKH VHOHFWHG SDWFK LV VKRZQ DV R+VHWV ZKLFK DUH FRQWUROOHG E\ VOLGHUV EHQ
SDWFKHVY WKDW KDYH EHHQ DOWHUHG ZKHUH WKH VRXUFH DQG WDUJHW FRORUV GL+HU

&OLFN D SDWFK WR VHOHFW LW RU XVH WKH FRPER ER[ RU FRORU SLFNHU 7KH FXUUHQ
DQG LWV QXPEHU LV GLVSOD\HG LQ WKH FRPER ER[ EHORZ

%\ GHIDXOW WKH PRGXOH ZLOO ORDG WKH SDWFKHV RI D FODVVLF FRORU FKHFNHU D
WR WKH LPDJH &RQ2JXUDWLRQV ZLWK PRUH WKDQ SDWFKHV DUH VKRZQ LQ D [ JULG

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

LQWHUDFWLRQ

7R PRGLI\ WKH FRORU PDSSLQJ \RX FDQ FKDQJH WKH VRXUFH DQG WDUJHW FRORUV WK
FRORUV

6WDUW ZLWK DQ DSSURSULDWH SDOHWWH RI VRXUFH FRORUV HLWKHU IURP WKH SUHVH
FDQ WKHQ FKDQJH WKH OLJKWQHVYVY / JUHHQ UHG D EOXH \HOORZ E RU VDWXUDWL
VOLGHUV

7R FKDQJH WKH VRXUFH FRORU RI D SDWFK \RX FDQ VHOHFW D QHZ FRORU IURP \RXU LP
RQ WKH SDWFK \RX ZDQW WR UHSODFH

'"RXEOH FOLFN D SDWFK WR UHVHW LW 5LJKW FOLFN D SDWFK WR GHOHWH LW 6KLIW FO
FXUUHQWO\ SLFNHG FRORU DV WKH VRXUFH

FRORU PDSSLQJ

7UDQVIHU WKH ORRN DQG IHHO RI RQH LPDJH WR DQRWKHU

7KLY PRGXOH VWDWLVWLFDOO\ DQDO\VHV WKH FRORU FKDUDFWHULVWLFV RI D VRXUFH D
WKHQ PDSSHG WR FRUUHVSRQGLQJ FRORUV RQ WKH WDUJHW LPDJH

7ZR VWHSYVY DUH UHTXLUHG WR XVH WKLV PRGXOH

25HQ WKH VRXUFH LPDJH LQ WKH GDUNURRP YLHZ DQG DFTXLUH LWV FRORU FKDUDF!
EXWWRQ $ VHW RI FRORU FOXVWHUV LV JHQHUDWHG DQG GLVSOD\HG LQ WKH yVRXU
D VHW RI FRORU VZDWFKHV ZLWK WKH PHDQ YDOXH LQ WKH FHQWHU VXUURXQGHG E\
FOXVWHU 7KH FOXVWHUY DUH VRUWHG LQ DVFHQGLQJ RUGHU E\ WKHLU ZHLJKW WK
WKHP

2SHQ WKH WDUJHW LPDJH LQ WKH GDUNURRP YLHZ 7KH SUHYLRXVO\ FROOHFWHG VR
QRW \HW GLVSOD\HG SUHVV WKH UHVHW EXWWRQ 1RZ SUHVV WKH yDFTXLUH DV WD
Rl FRORU FOXVWHUV IRU \RXU WDUJHW LPDJH ZKLFK DUH WKHQ GLVSOD\HG LQ WKH

:KHQ ERWK VRXUFH DQG WDUJHW FOXVWHUYVY DUH FROOHFWHG DQ DXWRPDWLF FRORU PD¢
VHWWLQJV WKH RYHUDOO H*HFW LV TXLWH H[DJJHUDWHG $ VHW RI VOLGHUV JLYHV \RX |
WKQRRUPEOHQG PRGRQJ ZLWIMWKHKWOLGHU WR WDPH WKH HxHFW $V WKH FRORU PDSSLQJ F
SL[HOSLSH \RX FDQ DOVR 2QHWXQH WKH FRORUV ZLWK ODWHU PRGXOHYV

PRGXOH FRQWUROYV

DFTXLUH DV VRXUFH WDUJHW

3UHVV WKHVH EXWWRQV WR JHQHUDWH FRORU FOXVWHUV IRU WKH VRXUFH DQG WDUJHYV
VHFRQGY GXULQJ ZKLFK WKH *8, ZLOO EH XQUHVSRQVLYH

QXPEHU RI FOXVWHUYV

7KH QXPEHU RI FRORU FOXVWHUV WR XVH 7KLV VKRXOG URXJKO\ FRUUHODWH WR WKH
FOXVWHUV DUH DFTXLUHG WKURXJK D VWDWLVWLFDO VDPSOLQJ SURFHVV WR UHSUHVHGC
WKH LPDJH 7KH UDQGRP QDWXUH RI WKH VDPSOLQJ SURFHVV PHDQV WKDW \RX PLJKW J
WKH FOXVWHUV HVSHFLDOO\ LI \RX KDYH D ODUJHU QXPEHU RI FOXVWHUV DQG RU D FR
WKLV SDUDPHWHU DOO WKH FROOHFWHG FRORU FOXVWHUV DUH UHVHW DQG PXVW EH UJ
FRORU GRPLQDQFH

7KLV SDUDPHWHU FRQWUROV WKH PDSSLQJ EHWZHHQ VRXUFH DQG WDUJHW FOXVWHUV

FRORU SUR[LPLW\ 7KLV W\SLFDOO\ OHDGV WR YHU\ VXEWOH H+HFWV RQ WKH WDUJHW L
EDVHG RQ WKH UHODWLYH ZHLJKW Rl WKH FRORU FOXVWHUV 6 GRPLQDQW FRORUV RI W|
WKH WDUJHW LPDJH 7KLV W\SLFDOO\ OHDGV WR D YHU\ VWURQJ H+tHFW ,QWHUPHGLDW!
HIWUHPHV

KLVWRJUDP HTXDOL]DWLRQ

ORGLI\ WKH WDUJHW LPDJHiV FRQWUDVW E\ PDWFKLQJ LWV KLVWRJUDP ZLWK WKH KLVW
WKH H[WHQW RI WKLV HxHFW

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

FRORU UHFRQVWUXFWLRQ

5HFRYHU FRORU LQIRUPDWLRQ LQ EORZQ RXW KLJKOLJKWYV

'XH WR WKH QDWXUH RI GLJLWDO VHQVRUV RYHUH[SRVHG KLJKOLJKWYVY ODFN YDOLG FROI
QHXWUDO ZKLWH RU H[KLELW VRPH FRORU FDVW GHSHQGLQJ RQ ZKDW RWKHU LPDJH SUF
XVHG WR yKHDO RYHUH[SRVHG KLJKOLJKWY E\ UHSODFLQJ WKHLU FRORUV ZLWK EHWWHL
OXPLQDQFH H[FHHGV D XVHU GH2QHG WKUHVKROG 5HSODFHPHQW FRORUV DUH WDNHQ IU
GLVWDQFH DQG WKH OXPLQDQFH GLVWDQFH UDQJH DUH WDNHQ LQWR DFFRXQW IRU FRC

'XH WR D OLPLWDWLRQ RI WKH XQGHUO\LQJ DOJRULWKP UHFRQVWUXFWHG FRORUV PD\ V
LQWR WKH LPDJH LQ WKH GDUNURRP YLHZ ,I WKLV KDSSHQV \RX PLIJIKW REVHUYH D PDJH(
FRQWUDVW HGJHV RU \RX PLJKW VHH FRORUOHVYV KLJKOLJKW DUHDV ZKHQ XVHG DORQJV
KLIKOLJKW UHFROREXGEHRWLR®YVH DUWLIDFWV RQO\ LQ3XHQFH RQ VFUHHQ LPDJH GLVSOD\
XQD+tHFWHG ,W LV UHFRPPHQGHG WKDW \RX 2QHWXQH WKH SDUDPHWHUV RI WKLV PRGXO
LPDJH

1RWH WKDW VLPLODU IXQFWLRQDOLWWHIEFR Q@OWEDXERD LD BIEFO ERIEG XDKH

PRGXOH FRQWUROV

WKUHVKROG
7KH FRORU UHFRQVWUXFWLRQ PRGXOH UHSODFHV WKH FRORU RI DOO WDUJHW SL[HOV K
SL[HOV ZLWK OXPLQDQFH YDOXHVY EHORZ WKH WKUHVKROG DUH WDNHQ DV YDOLG VRXUF
SDUDPHWHU WRR KLJK ZLOO FDXVH WKH PRGXOH WR KDYH QR HtHFW RQ DQ\ SL[HOV 6H
UHSODFHPHQW FRORUV 6 LI QR VXLWDEOH FRORUV DUH DYDLODEOH WKH RULJLQDO FRC
yVZHHW VSRW FKDUDFWHULVWLF ZLWK DQ RSWLPXP VHWWLQJ GHSHQGLQJ RQ WKH LQG
VSDWLDO H[WHQW
7KH VSDWLDO GLVWDQFH WKDW VRXUFH SL[HOV PD\ KDYH IURP WDUJHW SL[HOV LQ RUGH
+LJKHU YDOXHV FDXVH HYHU PRUH GLVWDQW SL[HOV WR FRQWULEXWH 7KLV LQFUHDVH\
FDQ PDNH WKH UHSODFHPHQW FRORU OHVV ZHOO VXLWHG IRU WKH UHFRQVWUXFWLRQ
UDQJH H[WHQW
7KH UDQJH GL*HUHQFH LQ OXPLQDQFH WKDW VRXUFH SL[HOV PD\ KDYH IURP WDUJHW ¢
UHSODFHPHQW +LJKHU YDOXHV FDXVH PRUH SL[HOV WR FRQWULEXWH HYHQ LI WKHLU O
SL[HOV 7KLV DJDLQ LQFUHDVHV WKH FKDQFH RI 2QGLQJ D UHSODFHPHQW FRORU EXW D\
FRORUV FUHHSLQJ LQ
SUHFHGHQFH
7KLV FRPERER[ GH2QHV ZKHWKHU FHUWDLQ UHSODFHPHQW FRORUV VKDOO WDNH SUHFH
R~ GHIDXOW $00 SL[HOV FRQWULEXWH HTXDOO\
VDWXUDWHG3ERMARWVYRQWULEXWH DFFRUGLQJ WR WKHLU FKURPDWLFLW\ 6 WKH PRU
FRQWULEXWHYV
KXH*LYH SUHFHGHQFH WR D VSHFL2F KXH VHH EHORZ
K X H
7KLV VOLGHU LV RQO\ YLV ISEUHF H G HDR MKWHW KM DOORZV \RX WR VHOHFW D SUHIHUUHG
7KLV RQO\ KDV DQ H+HFW LI WKH SUHIHUUHG KXH LV DFWXDOO\ SUHVHQW ZLWKLQ WKH
SL[HOV VHH DERYH $ W\SLFDO XVH FDVH LV UHSDLULQJ KLJKOLJKWVY RQ KXPDQ VNLQ L
FORVH SUR[LPLW\ H J WH[WLOHV RU KDLU ZLWK D OXPLQDQFH FORVH WKDW RI WR VNLC
SUHYHQWY WKHVH RWKHU FRORUV IURP FUHHSLQJ LQ

FRORU JRQHYV

6HOHFWLYHO\ DGMXVW WKH OLJKWQHVY VDWXUDWLRQ DQG KXH RI SL[HOV EDVHG RQ WK

7KLV PRGXOH ZRUNV LQ &,( /&K FRORU VSDFH ZKOURK W QERWRME W OSU PFHICDBREAVRR SRQHQWYV
, W DOORZV \RX WR PDQLSXODWH WKH OLIJIKWQHVYV VDWXUDWLRQ DQG KXH RXWMHWIHWHG

<RX 2UVW QHHG WR FKRRVH ZKHWKHU \RX ZLVK WR DGMXVW VHOHFW SL[HOV EDVHG RQ
XVH WKUHH FXUYHV RQ WKHLU UHVSHFWLYH WDEV WR DGMXVW WKH OLJKWQHVV VDWXL
PHWKRG

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

I1RWH/ KLV PRGXOH VKRXOG EH XVHG ZLWK FDUH DV WUDQVLWLRQV EHWZHHQ FRORUV PD
EDODQFHPBBEXOH ZBEWKIOPHWULF PDVN

SL[HO VHOHFWLRQ PHWKRG

7TKHFRORU ]FP@®RWKOH R+tHUV WKUHH GLxtHUHQW PHWKRGV IRU VHOHFWLQJ ZKLFK SL[HOV \R

VHOHFW E\ KXH GHIDXOW
6HOHFW SL[HOV WR PDQLSXODWH EDVHG RQ WKHLU KXH )RU H[DPSOH \RX PD\ ZDQW WHF
SRUFKH LQWR D \HOORZ RQH 7KH IROORZLQJ LPDJH VKRZV WKH IXO0O UDQJH RI KXHV WK

VHOHFW E\ OLIJIKWQHVYV
6HOHFW SL[HOV WR PDQLSXODWH EDVHG RQ WKHLU OLJKWQHVV )RU H[DPSOH \RX PD\ Z
PDNH \RXU KLJKOLJKWYV PRUH \HOORZ 7KH IROORZLQJ LPDJH VKRZV WKH UDQJH RI OLJK

RQ IURP GDUN WR OLJKW

VHOHFW E\ VDWXUDWLRQ
6HOHFW SL[HOV WR PDQLSXODWH EDVHG RQ WKHLU VDWXUDWLRQ )RU H[DPSOH \RX PD\
DOUHDG\ KLJKO\ VDWXUDWHG SL[HOV RU WR FKDQJH WKHLU KXH 7KH IROORZLQJ LPDJH
FDQ FKRRVH WR RSHUDWH RQ IURP D FRPSOHWHO\ XQVDWXUDWHG PRQRFKURPH JUD\ W

SLIHO PDQLSXODWLRQ FXUYHYV

2QFH \RX KDYH FKRVHQ D SL[HO VHOHFWLRQ PHWKRG WKH VHOHFWHG UDQJH RI OLJKWQ|
WKH KRUL]JRQWDO D[LV RI WKH WKUHH SL[HO PDQLSXODWLRQ FXUYHV ZKLFK FDQ EH YLH.

WDE OLJKWQHVV VDWXUDWLRQ KXH

, IRU H[DPSOH \RX ZHUH WHROHKRREWKWHR GHIDXOW WKH KRUL]JRQWDO D[LV EHORZ WKH
VKRZ WKH UDQJH RI KXHV \RX FDQ ZRUN ZLWK DQG WKH WKUHH SL[HO PDQLSXODWLRQ F>

OLIJKWQHVYV
%\ DGMXVWLQJ WKH OLJKWQHVY FXUYH XS RU GRZQ LQ D JLYHQ KXH ORFDWLRQ \RX FI
ZKHUH WKH FXUYH KDV EHHQ UDLVHG RU ORZHUHG UHVSHFWLYHO\ ,Q WKH H[DPSOH EH

GDUNHQHG IRU GUDPDWLF H+xHFW

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

VDWXUDWLRQ

%\ DGMXVWLQJ WKH VDWXUDWLRQ FXUYH XS RU GRZQ LQ D JLYHQ KXH ORFDWLRQ \RX
UHVDWXUDWH PDNH PRUH FRORUIXO SL[HOV PDWFKLQJ KXHV ZKHUH WKH FXUYH KDV EFt
H[DPSOH EHORZ D UHG REMHFW LQ WKH EDFNJURXQG KDV EHHQ GHVDWXUDWHG VR LW I
WKH SKRWR

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

KXH

%\ DGMXVWLQJ WKH KXH FXUYH XS RU GRZQ LQ D JLYHQ KXH ORFDWLRQ \RX FDQ VKLI\
FXUYH KDV EHHQ UDLVHG RU ORZHUHG DOORZLQJ \RX WR UHSODFH RQH FRORU ZLWK D
LPDJH KDV EHHQ FKDQJHG WR EOXH

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

7KH FXUYHV ZRUN VLPLODUO\ LQ WKH OLJKWQHVYVY DQG VDWXUDWLRQ EDVHXWHM\R PNHIR C
KRZ VSOLQH FXUYHV ZRUN LQ JHQHUDO

1RWH WKDW WKHVH H[DPSOHVY DUH VRPHZKDW FRQWULYHG LQ RUGHU WR LOOXVWUDWH W
OLNHO\ QHHG WR EH FRRPIZ@RPG RODWEPHWDVNY WR IXUWKHU LVRODWH WKHLU HxHFW

UDQJH VHOHFWLRQ

:KHQ DGMXVWLQJ WKH SL[HO PDQLSXODWLRQ FXUYHV LW FDQ VRPHWLPHY EH GL"FXOW W
SL[HOV ZLOO IDOO 7R WKH ULJKW RI WKH WDE FRQWUROV DUH D SDLU RI FRORU SLFENHU\

, \RX FOLFN WKH OHIW KDQG FRORU SLFNHU DQG FKRRVH D SL[HO LQ WKH LPDJH \RX ZL(
SL[HO IDOOV RQ WKH KRUL]JRQWDO D[LV ,I \RX &WUO FOLFN RU ULJKW FOLFN RQ WKH VDF
IURP WKH LPDJH 6 WKH UDQJH RI YDOXHV UHSUHVHQWHG ZLWKLQ WKH VHOHFWHG UHFWD
OLQH VKRZLQJ WKH PHGLDQ YDOXH

.l \RX FOLFN RQ WKH ULJKW KDQG FRORU SLFNHU \RX FDQ VLPLODUO\ FKRRVH D UHFWDQ
VKRZQ DV GHVFULEHG DERYH D VKDGHG DUHD ZLWK D GDUN YHUWLFDO OLQH +RZHYHU
DXWRPDWLFDOO\ DGG VRPH FRQWURO SRLQWV WR WKH FXUYH IRU \RX UHSUHVHQWLQJ W
WKH FHQWHU QRGH WR UDLVH RU ORZHU WKH FXUYH ZLWKLQ WKH VHOHEFWHG UDQJH $OV
DXWRPDWLFDOO\ FUHDWH D SRVLWLYH FXUYH SXVK XS WKH VHOHFWHG UDQJH RU KROG
SXVKHG GRZQ

PRGXOH FRQWUROYV

7KH IROORZLQJ FRQWUROV DBERDRWD | PREXDO K Q WKH

OLIJIKWQHVV VDWXUDWLRQ KXH WDEV

(DFK WDE GLVSOD\V D SLIHO PDQLSXODWLRQ FXUYH WR DOORZ \RX WR DOWHU yOLJKWQ/|
VHOHFWLRQ PHWKRG

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

HGLW E\ DUHD

&KRRVH KRZ WR LQWHUDFW ZLWK WKH FXUYH 7KLV VHWWLQJ LV GLVDEOHG E\ GHIDXOW
IUHHO\ SODFHG &KHFN WKH ER[ WR IDOO EDFN WR WKH OHJDF\ yHGLW E\ DUHD PRGH Z
FXUYH FRQWURQYD YHWERERME RO HV

PDVN GLVSOD\

(QDEOH PADKVIN GLVW/®DKLIJKOLJKW SL[HOV WKDW KOFROEHYHHBDGHMVWREBENVY LQ \HOORZ
VHOHFW E\

'"H2QH WKH KRUL]JRQWDO D[LV WKH UDQJH RI YDOXHVY WR ZRUN RQ <RX FDQ FKRRVH EH!
WKH GHIDXOW &KDQJLQJ WKLV SDUDPHWHU UHVHWY DOO SL[HO PDQLSXODWLRQ FXUYl
I \RX ZDQW WR ZRUN RQ PXOWLSOH UDQJHV \RX QHHG WR FUHDWH DGGLWLRQDO LQVW

SURFHVV PRGH
&KRRVH EHWZHHQ D yVPRRWK GHIDXOW RU yVWURQJ SURFHVVLQJ PRGH 7KH GHIDXO\
PL[

8VH WKLV SDUDPHWHU WR WXQH WKH VWUHQJWK RI WKH RYHUDOO H+*HFW
LQWHUSRODWLRQ PHWKRG

'"H2QH KRZ WKH FXUYH LV LQWHUSRODWHG XVLQJ WKH XV X GHY F\G LIRRQ MRUWRPR 8 RIL QM D

FRORUL]H

$GG D VROLG OD\HU RI FRORU WR WKH LPDJH

PRGXOH FRQWUROYV

KXH

7KH KXH Rl WKH FRORU OD\HU
VDWXUDWLRQ

7KH VDWXUDWLRQ RI VKDGRZ WRQHYV
OLJKWQHVYV

7KH OLJKWQHVV RI WKH FRORU OD\HU
VRXUFH PLJ

&RQWUROV KRZ WKH OLJKWQHVV RI WKH LQSXW LPDJH LV PL[HG ZLWK WKH FRORU OD\HL
FRORUHG SODQH

FROQWUDVW EULIJIKWQHVY VDWXUDWLRQ

$ YHU\ EDVLF WRRO IR UFRWUNDL MWDK WAKGED W X U DRN LIR@ LPDJH 3OHDVH QRWH WKDW D QXP
PRGXOHVY SURYLGH PXFK PRUH YHUVDWLOH PHWKRGV RI DGMXVWLQJ WKHVH SDUDPHWHU"

$00 PRGXOH FRQWUROV GHIDXOW WR D QHXWUDO SRVLWLRQ ]JHUR DQG SURYLGH WKH D
SDUDPHWHU

I1RWH7/KLVY PRGXOH ZRUNV LQ /DE FRORU VSDFH DQG LV SURRORV K KODRNES XOMWHDG XVH

PRGXOH FRQWUROV

FRQWUDVW

7KH FRQWUDVW
EULIKWQHVYV

7KH EULIKWQHVYV
VDWXUDWLRQ

7KH VDWXUDWLRQ

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

FRQWUDVW HTXDOL]JHU

$GMXVW OXPLQDQFH DQG FKURPD FRQWUDVW LQ WKH ZDYHOHW GRPDLQ

7KLV YHUVDWLOH PRGXOH FDQ EH XVHG WR DFKLHYH D YDULHW\ RI HtHFWV LQFOXGLQJ
HQKDQFHPHQW

W ZRUNV ZOQ WHIOBRWDLQ DQG LWV SDUDPHWHUY FDQ EH WXQHG LQGHSHQGHQWO\ IRU HDF
RSHUDWHYV LQ &,( /&K FRORU VSDFH DQG VR LV DEOH WR WUHDW OXPLQRVLW\ DQG FKURP

$ QXPEHU RI SUHVHWY DUH SURYLGHG ZKLFK VKRXOG KHOS \RX WR XQGHUVWDQG WKH F|

PRGXOH FRQWUROYV

TKHFRQWUDVW HPRBG&DHGBHFRPSRVHVY WKH LPDJH LQWR YDULRXV GHWDLO VFDOHV 2Q HD
LQGHSHQGHQWO\ DGMXVW WKH FRQWUDVW DQG GHQRLVH VSOLQHV IRU OLIJIKWQHVV yOXI
VDWXUDWLRQ DV ZHOO DV DGMXVWLQJ WKH HGJH DZDUHQHVYVY yHGJHV Rl WKH ZDYHOH
VSOLQHYVY DUH SURYLGHG RQ VHSDUDWH WDEV DQG VRPH H[DPSOHV RI WKHLU XVDJH DUH

%HORZ WKH VSOLQHPLUWEGKWHW RKLFK FDQ EH XVHG WR DGMXVW WKH VWUHQJWK RI WKH
ZLWK QHIJDWLYH YDOXHYV :KLOH \RXU PRXVH LV RYHU WKH VSOLQH JUPISKOWGHU-XDVYH/ B

WR DOORZ IRU HDVLHU HGLWLQJ :KHQ \RX PRYH \RXU PRXVH DzZD\ WKH JUDMHK ZLOO E
VOLGHU

,Q WKH EDFNJURXQG RI WKH FXUYH \RX FDQ VHH D QXPEHU RI DOWHUQDWLQJ OLJKW DQG
GHWDLO WKDW DUH YLVLEOH DW \RXU FXUUHQW ]J]RRP VFDOH 6 DQ\ GHWDLOV ZLWKRXW W|
YLHZ $GMXVWPHQWY PDGH WR FRQWURO SRLQRDA 3UR & XG HVE HY MWL EIOSH B +\HHF W LRHBE HQ G L (
RI WKH DGMXVWPHQW $GMXVWPHQWYV RXWYOGHGRRP KIHQ WWRJ VHHHGKU BIKHRIQOHYHOV RI GHW
DGMXVWPHQWYVY WR WKH PRUH GHWDLOHG DUHDV RI WKH LPDJH

7LSLI \RX DUH KDYLQJ WURXEOH YLVXDOLVLQJ ZKLFK SDUWV RI WKH FXUYH ZLOO D+xHFW
EOHQG PWRHYGL+HUHQFH 7KLV ZLOO PDNH WKH LPDJH JR EODFN H[FHSW IRU WKRVH DUH
I[URP WKH LQSXW %\ UDLVLQJ WKH FXUYH DW RQH RI WKH FRQWURO SRLQWYV \RX ZLOO E
UHSUHVHQWHG E\ WKDW SRLQW

OXPD WDE

7KH OXPD WDE DOORZV \RX WR DGMXVW WKH ORFDO FRQWUDVW LQ WKH LPDJHuUV OXPLQD
D ZKLWH VSOLQH WKDW EHJLQV DV D KRULJRQWDO OLQH UXQQLQJ DFURVV WKH FHQWUH [
PDGH 5DLVH RU ORZHU WKLV VSOLQH DW WKH OHIW HQG RI WKH JUDSK WR LQFUHDVH R
LPDJH 3HUIRUP VLPLODU DGMXVWPHQWY WRZDUGV WKH ULJKW VLGH RI WKH JUDSK WR D
LPDJH

:KHQ \RX KRYHU WKH PRXVH SRLQWHU RYHU WKH JUDSK D ZKLWH FLUFOH LQGLFDWHV WK
WKH VL]H RI WKLV FLUFOH FDQ EH DGMXVWHG E\ VFUROOLQJ ZLWK WKH PRXVH ZKHHO 7K
SRLQWYV ZLOO EH D+tHFWHG ZKHQ \RX DGMXVW WKH FXUYH $ KLIJKOLJKWHG UHJLRQ LQ Wik
OLNH LI \RX SXVKHG WKH FXUUHQWO\ KRYHUHG FRQWURO SRLQW DOO WKH ZD\ WR WKH W
EHORZ IRU H[DPSOHV Rl WKHVH IHDWXUHV )RUZPDR U W@ MRNIFROQNLRQ VHH WKH

7KH IROORZLQJ LPDJH VKRZV WKH GHIDXOW VWDWH RI WKH FRQWUDVW HTXDOL]JHU PRGXC

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

5DLVLQJ WKH WZR FRQWURO SRLQWYV DW WKH ULJKW KDQG HQG RI WKH JUDSK ZLOO LQFU
IHDWKHUV RI WKH ELUG ZKLOH OHDYLQJ FRDUVHU GHWDLOV WKH URFNV LQ WKH EDFNJU
EHHQ H[DJJHUDWHG WR EHWWHU LOOXVWUDWH WKH HxHFW

,QFUHDVLQJ WKH ORFDO FRQWUDVW FDQ DOVR DPSOLI\ WKH OXPD QRLVH LQ WKH LPDJH

JUDSK FDQ EH XVHG XVHG WR GHQRLVH WKH VHOHFWHG GHWDLO VFDOHV 5DLVH WKLV V¢
WKH ERWWRP RI WKH JUDSK DQG GUDJJLQJ WKH OLQH XSZDUGV WR UHGXFH QRLVH DW W
WKH GDUN GHQRLVLQJ VSOLQH KDV EHHQ UDLVHG DW WKH 2QH GHWDLO HQG RI WKH JUDS

FKURPD WDE

7KH FKURPD WDE DOORZV WKH FRORU FRQWUDVW RU VDWXUDWLRQ WR EH DGMXVWHG DW
H[DPSOH

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

6D\ \RX ZDQWHG WR EULQJ RXW WKH JUHHQ FRORU RI WKH DQWKHUV DW WKH HQG RI WKH
DOUHDG\ TXLWH VDWXUDWHG EXW XVLQJ FRQWUDVW HTXDOL]JHU \RX FDQ VHOHFWLYHO\ |

DQWKHUV ZLWKRXW LPSDFWLQJ WKH VDWXUDWLRQ RI WKH SHWDOV %\ UDLVLQJ WKH WKI
VDWXUDWLRQ RI WKH DQWKHUV RQO\

$V LQ WKH OXPD WDE WKH FKURPD WDE DOVR KDV D GHQRLVLQJ VSOLQH DW WKH ERWWR

FKURPD QRLVH DW GL+tHUHQW VFDOHV ZLWKLQ WKH LPDJH &KURPD GHQRLVLQJ FDQ JHQF
VFDOHV DQG KDV OHVV HtHFW RQ D VPDOOHU VFDOH

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

HGJH WDE

7KH EDVLF ZBYWORMVNDQVIRUP KDV EHHQ HQKP@WHGVIV) MRRDPH |HHHUGJH DZDUH ZKLFK FDQ
UHGXFH WKH JUDGLHQW UHYHUVDOV DQG KDOR DUWLIDFWV W KDGN HWKOHE ETRH \F @ BWRGE IL WHH
RQ WKH HGJHV LQ DQ LPDJH UDWKHU LW DGMXVWV WKH HGJH DZDUHQHVV IHDWXUH RI W
WKH OXPD RU FKURPD VSOLQHVY DGMXVWLQJ WKH HGJH DZDUHQHVYV VSOLQH ZLOO KDYH (

7R VHH WKH VRUWYV RI DUMGQJIBFX\UOWY W KDUL HWKWR FRPEDW KHUH LV DQ H[DPSOH WDNHQ IUF
2SWLPL]JHG , 7TURXV :DYHOHWYV IRU /RFDO &RQWUDVW (QKDQFHPHQW ZLWK 5REXVW '"HQRLYV

,Q WKH LPDJH RQ WKH OHIW WKH HGJHV VSOLQH KDV EHHQ UHGXFHG WR D PLQLPXP H=zxH
UHVXOWLQJ LQ KDORV ,Q WKH PLGGOH LPDJH WKH HGJHV VSOLQH KDV EHHQ LQFUHDVHC
LPDJH RQ WKH ULJKW WKH HGJHV VSOLQH KDV EHHQ VHW VRPHZKHUH LQ EHWZHHQ WKH V

8VXDOO\ WKH GHIDXOW FHQWUDO SRVLWLRQ RI WKH VSOLQH LV D JRRG VWDUWLQJ SRLQ\
HGJHV WKLV FRQWURO FDQ EH KHOSIXO LQ PLWLIJDWLQJ WKHP 6RPH H[SHULPHQWDWLRC

FURS

&URS DQ LPDJH XVLQJ RQ VFUHHQ JXLGHYV

7KLY PRGXOH DSSHDUV ODWHU LQ WKH SLSHOR® D WK DFREXWE HG HPSHDHHADDN MEGKDW WKH IXOO
UHPDLQ DYDLODEOH IRU VRXUHMNRYRRWOH Q) MKEHVW UHVXOWY \RX DURWDBWHVBQGWRHKVE

PRGXOH WR SHUIRUP URWDWLRQ DQG SHUVSHFWLYH FRUUHFWLRQ LI UHTXLUHG DQG Wi
PRGXOH

‘KHQHYHU WKLV PRGXOH LV LQ IRFXV WKH IXO0 XQFURSSHG LPDJH ZLOO EH VKRZQ RYH
OLQHYV

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

5HVL]H WKH FURS E\ GUDJJLQJ WKH ERUGHU DQG FRUQHU KDQGOHYV

ORYH WKH FURS UHFWDQJOH E\ FOLFNLQJ DQG GUDJJLQJ LQVLGH WKH FURS DUHD &RQVW
E\ KROGLQJ &WUO 6KLIW UHVSHFWLYHO\ ZKLOH GUDJJLQJ &RPPLW FKDQJHV E\ JLYLQJ IF

PRGXOH FRQWUROYV

TKHFURBRGXOH FRQWUROV DUH VSOLW LQWR WZR VHFWLRQV DV IROORZV

FURS VHWWLQJV

DVSHFW
6HW WKH DVSHFW UDWLR RI WKH FURS FRQVWUDLQLQJ WKH ZLGWK KHLJKW UDWLR RI W
FRPPRQ QXPHULFDO UDWLRYV DUH SUH GH2QHG $ IHZ VSHFLDO DVSHFW UDWLRY GHVHUY
IUHHKD@QGBGRS ZLWKRXW DQ\ UHVWULFWLRQV
RULJLQDO L5MHDMBILQ WKH DVSHFW UDWLR RI WKH RULJLQDO LPDJH
VTXDUERQVWUDLQV WKH DVSHFW UDWLR WR EH
JROGHQ FKW JROGHQ UDWLR

<RX FDQ DOVR HQWHU DQ\ RWKHU UDWLR DIWHU RSHQLQJ WKH FRPERER[ E\ W\SLQJ LW L
WR DSSO\ D UDWLR RI

, \RX ZDQW WR DGG bDQ DVSHFW UDWLR WR WKH SUH GH2QHG GURS GRZQ OLVW \RX FDQ
ySOXJILQV GDUNURRP FOLSSLQJ HIWUDBDVSHFW3B GDWNRA EFORH I FRQ#*#2R U DRRICRQJI2OH
GDUNWDEOH GDUNWBEHKRRUGEH2QHY WKH QDPH RI WKH QHZ DVDHFWYWEKWLRRDOQBWSRQGLQJ
QXPHULFDO YDDOQXGIRXVW EH LQWHJHUV 1RWH WKDW \RX FDQ RQO\ DGG QHZ HQWULHV IF
GURS GRZQ OLVW

JLQDOO\ WKH EXWWRQ EHVLGH WKH DVSHFW FRPERER[ DOORZV \RX WR VZLWFK EHWZHH
KDYH VHOHFWHG D UHFWDQJXODU DVSHFW UDWLR

1RWHKHQ UHVL]LQJ DQ LPDJH LQ IUHHKDQG PRGH \RX PD\ UHWDLQ WKH FXUUHQWO\ VHW
GUDJJLQJ RQ DQ\ RI WKH UHVL]H FRQWUROV

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

PDUJLQV

7KHVH VOLGHUVY DOORZ \RX WR GLUHFWO\ VHW KRZ PXFK RI WKH LPDJH WR FURS IURP HD
PRYH RU UHVL]H WKH FURS DUHD RQ WKH LPDJH XVLQJ WKH PRXVH

$V WKLV VHFWLRQ LV UDUHO\ XVHG LW LV FROODSVHG E\ GHIDXOW

OHIW

7KH SHUFHQWDJH RI WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH OHIW VLGH
ULJKW

7KH SHUFHQWDJH RI WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH ULJKW VLGH
WRS

7KH SHUFHQWDJH Rl WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH WRS
ERWWRP

7KH SHUFHQWDJH Rl WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH ERWWRP

JXLGHV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HN RYHROUDGHWDLOV

FURS DQG URWDWH GHSUHFDWHG

3OHDVH QRWH WKDW WKIGWHBEBRKOWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
3OHDVH XVHEWRSHRGXOH WR FURS WKH LPRWIEHD WHKBIQG SHUWPRGRVMOIHYWR SHUIRUP URWDWLR
NH\WWWRQH FRUUHFWLRRUDHGWDIRR&®XQOH WR LS WKH LPDJH RQ WKH KRULJRQWDO YHUWLF

&URS URWDWH DQG FRUUHFW SHUVSHFWLYH GLVWRUWLRQV XVLQJ RQ VFUHHQ JXLGHV

"KHQHYHU WKH XVHU LQWHUIDFH RI WKLV PRGXOH LV LQ IRFXV WKH IXOO XQFURSSHG LP
DQG RSWLRQDO JXLGLQJ OLQHV

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

5HVL]H WKH FURS E\ GUDJJLQJ WKH ERUGHU DQG FRUQHU KDQGOHYV

ORYH WKH FURS UHFWDQJOH E\ FOLFNLQJ DQG GUDJJLQJ LQVLGH WKH FURS DUHD &RQVW
E\ KROGLQJ &WUO 6KLIW UHVSHFWLYHO\ ZKLOH GUDJJLQJ &RPPLW FKDQJHV E\ JLYLQJ IF

(I \RX LOWHQG WRHXWRIPWKHKEH OH \RX DUH UHFRP P HLRGMHIWW RD Q\EGHS HIRWSHRWDWH. RQ DQG RU
FRUUHFWLRQ RQO\ SHUIRUPLQJ FUHDWBRIE XOURSBKOVY EQRFKNY HQVXUHYV WKDW WKH HQW
VRXUFH VSBWWROFKQFHFWMRBRGXOH LV SODBH® MAWKWKH SL[HOSLSH

IRWHGRPH RI WKH WRROV LQ WKLY PRGXOH DQJOH DGMXVWPHQW DQG SHUVSHFWLYH GL\
GDWD WR EH LQWHUSRODWHG )RU EHVW VKDUSQHVYV UHVXOWYV SHWINOBQFHRW! SO AWHWHV !

PRGXOH FRQWUROV

7TKHFURS DQG WRGXWH FRQWUROV DUH VSOLW EHWZHHQ WZR WDEV DV IROORZV

PDLQ WDE

LS

)OLS WKH LPDJH RQ WKH KRUL]JRQWDO YHUWLFDO RU ERWK D[HV

DQJOH

&RUUHFW WKH URWDWLRQ DQJOH WR OHYHO DQ LPDJH E\ VHWWLQJ D QXPHULFDO YDOXF

PRXVH ULJKW FOLFN DQG GUDJ WR GUDZ D OLQH DORQJ D VXLWDEOH KRUL]JRQWDO RU Y
EXWWRQ WKH LPDJH LV URWDWHG VR WKDW WKH OLQH \RX GUHZ PDWFKHV WKH KRUL]JRQ

NH\VWRQH

&RUUHFW SHUVSHFWLYH GLVWRUWLRQV 7KLV WRRO LV XVHIXO IRU H[DPSOH ZKHQ \RX
VKRUW IRFDO OHQJWK DLPLQJ XSZDUGV ZLWK \RXU FDPHUD 7KH FRPERER[ DOORZV \RX
WR XVH

YHUWLADPOW WKH FRUUHFWLRQ WR YHUWLFDO OLQHV
KRULIROWPOW WKH FRUUHFWLRQ WR KRUL]JRQWDO OLQHV
IXOQRUUHFW KRUL]RQWDO DQG YHUWLFDO OLQHY DW WKH VDPH WLPH

'"HSHQGLQJ RQ WKH VHOHFWHG FRUUHFWLRQ W\SH \RX ZLOO VHH WZR RU IRXU VWUDLJKY}
UHG FLUFOHV RQ HDFK OLQH DOORZ \RX WR PRGLI\ WKH OLQH SRVLWLRQV ZLWK \RXU PR
EXWWRQ ,| DFWLYDWHG DQG KLIJKOLJKWHG LQ UHG DOO PRYHPHQWYV RI WKH DxHFWHG

,Q RUGHU WR FRUUHFW SHUVSHFWLYH GLVWRUWLRQV \RX QHHG WR 2QG VXLWDEOH KRU
DOLIJQ WKH DGMXVWPHQW OLQHV ZLWK WKHP :KHQ 2QLVKHG SUHVV WKH y2. EXWWRQ C
FRUUHFWLRQV ZLOO EH DSSOLHG LPPHGLDWHO\ <RX FDQ UHWXUQ WR WKH PRGXOH DQG
DSSOLHG LQ WKH NH\VWRQH FRPERER]

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

DXWRPDWLF FURSSLQJ
$XWRPDWLFDOO\ FURS WKH LPDJH WR DYRLG EODFN HGJHV RQ WKH LPDJH ERUGHUV 7KI|
DVSHFW

6HW WKH DVSHFW UDWLR RI WKH FURS FRQVWUDLQLQJ WKH ZLGWK KHLJKW UDWLR RI W
FRPPRQ QXPHULFDO UDWLRY DUH SUH GH2QHG $ IHZ VSHFLDO DVSHFW UDWLRY GHVHUY

IUHHKD@GRS ZLWKRXW DQ\ UHVWULFWLRQV
RULJLQDO I5MDMBILQ WKH DVSHFW UDWLR RI WKH RULJLQDO LPDJH
VTXDU&RQVWUDLQV WKH DVSHFW UDWLR WR EH

JROGHQ FKW JROGHQ UDWLR

<RX FDQ DOVR HQWHU DQ\ RWKHU UDWLR DIWHU RSHQLQJ WKH FRPERER[ E\ W\SLQJ LW L
WR DSSO\ D UDWLR RI

.l \RX ZDQW WR DGG DQ DVSHFW UDWLR WR WKH SUH GH2QHG GURS GRZQ OLVW \RX FDQ
ySOXJLQV GDUNURRP FOLSSLQJ H[WUDBDVSHFIMB GDW NRAD EFORH i X FRQ+2R U DARIRQJ20H
GDUNWDEOH GDUNWBEHRRIGH2QHYV WKH QDPH Rl WKH QHZ D[V DHFAVYWKWLFRRDQBVSRQGLQJ
QXPHULFDO YIDOQGHRXVW EH LQWHJHUV 1RWH WKDW \RX FDQ RQO\ DGG QHZ HQWULHV IF
GURS GRZQ OLVW

JLEQDOO\ WKH EXWWRQ EHVLGH WKH DVSHFW FRPERER[ DOORZV \RX WR VZLWFK EHWZHH
KDYH VHOHFWHG D UHFWDQJXODU DVSHFW UDWLR

IRWHKHQ UHVL]LQJ DQ LPDJH LQ IUHHKDQG PRGH \RX PD\ UHWDLQ WKH FXUUHQWO\ VHW
GUDJJLQJ RQ DQ\ RI WKH UHVL]H FRQWUROV

VKRZ JXLGHV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HN RYHWBROUDGHWDLOV

PDUJLQV WDE

7KHVH VOLGHUY DOORZ \RX WR GLUHFWO\ VHW KRZ PXFK RI WKH LPDJH WR FURS IURP HD
PRYH RU UHVL]H WKH FURS DUHD RQ WKH LPDJH XVLQJ WKH PRXVH

OHIW

7KH SHUFHQWDJH RI WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH OHIW VLGH
ULJKW

7KH SHUFHQWDJH RI WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH ULJKW VLGH
WRS

7KH SHUFHQWDJH Rl WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH WRS
ERWWRP

7KH SHUFHQWDJH Rl WKH LPDJH WKDW VKRXOG EH FURSSHG IURP WKH ERWWRP

GHIULQJH GHSUHFDWHG

3O0HDVH QRWH WKDW WKIGWHBEBRXKDWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
3OHDVH XVHEWKRIPDWLF DEHUPRGWKRAVLQVWHDG

BHPRYH FRORU IULQJLQJ ZKLFK RIWHQ UHVXOWYV IURP /RQJLWXGLQDO &KURPDWLF $EHUU
$EHUUDWLRQV

7KLV PRGXOH XVHV HGJH GHWHFWLRQ :KHUH SL[HOV DUH GHWHFWHG DV D IULQJH WKH |
SL[HOV

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

PRGXOH FRQWUROV

RSHUDWLRQ PRGH

JOREDO DYHKRDYHPRGH LV LV XVXDOO\ WKH IDVWHVW EXW PLJKW VKRZ VOLJKWO\ LQFRUL
PLJKW DOVR SURWHFW WKH ZURQJ UHJLRQV RI FRORU WRR PXFK RU WRR OLWWOH E\ FR

ORFDO DYHKRYHPRGH LV VORZHU EHFDXVH LW FRPSXWHYVY ORFDO FRORU UHIHUHQFHV IR
FRORU EHWWHU WKDQ JOREDO DYHUDJH DQG DOORZV IRU UHEXLOGLQJ FRORU ZKHUH DF

VWDWLF WKUKVXKXRP®R&GH GRHVY QRW XVH D FRORU UHIHUHQFH EXW GLUHFWO\ XVHV WKH W

HGJH GHWHFWLRQ UDGLXYV

7KH DOJRULWKP XVHV WKH GL+tHUHQFH EHWZHHQ WKH LQSXW LPDJH DQG D JDXVVLDQ E
HGJHV 7KLV SDUDPHWHU FRQWUROV WKH VSDWLDO H[WHQW RI WKH JDXVVLDQ EOXU XV
LI \RX ZDQW D VWURQJHU GHWHFWLRQ Rl WKH IULQJHV RU WKH WKLFNQHVY RI WKH IULC

WKUHVKROG

7KH WKUHVKROG RYHU ZKLFK WKH HGJH RI D SL[HO LV FRXQWHG DV D yIULQJH 7U\ ORZ|
GHWHFWHG DQG LQFUHDVLQJ LW LI WRR PDQ\ SL[HOV DUH GHVDWXUDWHG

GHPRVDLF

&RQWURO KRZ UDZ 20HV DUH GHPRVDLFHG

ED\HU 2OWHUYV

7KH VHQVRU FHOOV RI D GLJLWDO FDPHUD DUH QRW FRORU VHQVLWLYH 6 WKH\ DUH RQO\
WR REWDLQ D FRORU LPDJH HDFK FHOO LV FRYHUHG E\ D FRORU 20WHU UHG JUHHQ RU
PHDQV WKDW HDFK SL[HO RI WKH UDZ LPDJH RQO\ FRQWDLQV LQIRUPDWLRQ DERXW D VLC(

&RORU 20WHUV DUH FRPPRQO\ DUUDQJHG LQ D PRVDLF SDWWHUQ NQRZQ DV D %D\HU 20W
WKH PLVVLQJ FRORU FKDQQHOV E\ LOWHUSRODWLRQ ZLWK GDWD IURP WKH QHLJKERULQJ
DUWLFOGNPRYDL DG WKHHU 20WHU

'DUNWDEOH R+tHUV VHYHUDO GHPRVDLF DOJRULWKPV HDFK ZLWK LWiUOV RZQ FKDUDFWHUL
YHU\ VXEWOH DQG PLJKW RQO\ EH YLVLEOH ZKLOH SL[HO SHHSLQJ +RZHYHU DV WKH SUF
GHPRVDLF JHQHUDWHYV WKH EDVH GDWD IRU WKH RWKHU PRGXOHV WKH FKRLFH RI WKH L
RQ WKH TXDOLW\ RI YHU\ 2QH GHWDLOV LQ WKH LPDJH 7KLV FDQ LQFOXGH WKH DSSHDUD
UHQGHULQJ TXDOLW\ RI FRORUHG HGJHV

'"HPRVDLF LQWHUSRODWLRQ DOJRULWKPYVY DUH RIWHQ SURQH W®RRE UR GXORNNMMHUILR) MROIRAPW Q@ J W'
LQWR WKH LPDJH 7KH FKRVHQ DOJRIUMVHKP. PR KM KRQ @OHH OLNH SDWWHUQV LQ WKH UD.:
ZRUVH zZzD\ ,Q WKHVH FLOEXPYQMDQFHMUH RIWHQ PRUH VWDEOH

7KH IROORZLQJ GHPRVDLF DOJRULWKPYV DUH DYDLODEOH IRU VHQVRUV ZLWK %D\HU 20WH
33* XVHG WR EH GDUNWDEOHUV GHIDXOW GHPRVDLF DOJRULWKP ,W LV IDVW EXW RV

$0D=(DQB&' R+tHU EHWWHU UHFRQVWUXFWLRQ RI KLJK IUHTXHQF\ FRQWHQW 2QHU GH
ZLWK FRORU UHFRQVWUXFWLRQ RYHUVKRRWY RU DGGHG ®RL/(R IMQH QR UHDW DR IQ® RZR R
IUHTXHQF\ GHWDLOV LW LV DOVR PRUH SURGE'WR. 6 RB'RQYRREYRHUNVKR RWRLOBD GSHUIRUF
33* EXW ZLWK EHWWHU UHVXOWV LW LV QRZ WKH GHIDXOW DOJRULWKP

/006( LV EHWWHU VXLWHG IRU XVH RQ KLJK ,6380D@GCGRGRLVERWRIRIVZWKBPIQWHQG WR JH
RYHUVKRRWLQJ DUWHIDFWYVY ZKHQ DSSOLHG WR VXFK LPDJHV ,W FDQ DOVR EH XVHIX
SDWWHUQV ZLWK RWKHU DOJRULWKPV

91* LV EHWWHU VXLWHG IRU XVH RQ LPDJHV ZLWK ORZ IUHTXHQF\ FRQWHQW H J OI
FRPSDUHGOWR(DQB&' LW RIWHQ FDXVHV ORVV RI VRPH KLJK I[UHTXHQF\ GHWDLOV DQ
VKLIWV 91* LV QR ORQJHU UHDOO\ UHFRPPHQGHG 6 IRU PRVW LPDJHV RWKHU DYDLC
UHVXOWYV

1RWH/KH SHUIRUPDQFH RI WKH GHPRVDLF DOJRUL WP EHI+GU E\MDIRQ kD YWReYHVW

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

VHQVRUV ZLWKRXW ED\HU 20WHUYV

7KHUH DUH D IHZ FDPHUDV ZKRVH VHQVRUY GR QRW XVH D %D\HU 20WHU &DPHUDV ZLWK
GHPRVDLF DOJRULWKPYVY 7KH GHIDXOW DOJR UILDNUNH MRNH L MUZ @ B BKHRBYVRGXFHW IDLUON JRRG
VOLIJKWO\ EHWWHU TXDOLW\ DW WKH FRVW RI PEBK NHFORZHUMSUIRERINVYL QV IDFKWRRVHN KD Q
ODUNHVWHLM®Q YRVWH FRPSXWHUYV LW LV PRUH SURQH WR DUWLIDFWYV

VSHFLDO DOJRULWKPYV

SDVVWKURXJK PRQRVKRIR®PHXVHIXO IRU FDPHUDV WKDW KDYH KDG WKH FRORU 20WHU DU
VHQVRU HJ VFUDWFKHG R+ '"HPRVDLF DOJRULWKPV XVXDOO\ UHFRQVWUXFW PLVVLQJ F
WKH QHLJKERULQJ SL[HOV +RZHYHU LI WKH FRORU 20WHU DUUD\ LV QRW SUHVHQW WKF
VLPSO\ VHWYVY DOO WKH FRORU FKDQQHOV WR WKH VDPH YDOXH UHVXOWLQJ LQ D PRQRF¥
DUWLIDFWY WKDW WKH VWDQGDUG GHPRVDLF DOJRULWKPV PLIKW LQWURGXFH

SKRWRVLWHBFRRWWPHDQW WR EH XVHG IRU LPDJH SURFHVVLQJ ,W WDNHV WKH UDZ SKRW
JUHHQ SL[HOV 7KLV LV GHVLJQHG IRU GHEXJJLQJ SXUSRVHV LQ RUGHU WR VHH WKH UDZ
SURGXFHG E\ WKH RWKHU GHPRVDLF DOJRULWKPV

GXDO GHPRVDLF DOJRULWKPYV

6RPH LPDJHV KDYH DUHDV EHVW GHPRVDLFHG XVLQJ DQ DOJRULWKP WKDW S$SOHB¥YHWYHV K
5&' DQG RWKHU DUHDV WKDW PLJKW SUR2W IURP DQ DOJRULWKP PRUHIYXLWHG WR ORZ |

,Q GXDO GHPRVDLF DOJR&LWKIPY WKH VHQVRU GDWD LV GHPRVDAL&EHGOW Z (FFBID JMIVHW VEN L M C
SDVMQG WKHQ*E\ %RWK VHWYV Rl GHPRVDLFHG GDWD DUH UHWDLQHG IRU VXEVHTXHQW SU

7KH GDWD IURP WKH KLJK T[UHTXHQF\ DOJRULO\WKHFD DVGW MHOORE@® O/ 8§ & DRWKUHVKROG WKH
PRUH RI PDWKV LQYROYHG KHUH WKH RXWSXW LPDJH LV ZULWWHQ SL[HO E\ SL[HO IRU H
GHPRVDLF DOJRULWKP ZHLJKHG E\ WKH ORFDO GDWD FKDQJH

,Q JHQHUDO DUHDV ZLWK JUHDWHU GHWDLO DUH GHPRVDLFHG E\ WEK&' DEOIIRAH. WIKORJ EHV W
SDVWQG DQ\ 3sDW DUHDV OLNH EOXH VN\ DUH GHPRVDLFHTG*XVLQJ WKH VHFRQG DOJRUL

7KH ORFDO GDWD FKDQJH LV WHFKQLFDOO\ LPSOHPHQWHG DV D JDXVVLDQ EOXUUHG VL
FRPELQDWLRQ RI WKH WKUHVKROG YDOXH DQG WKH SL[HOV OXPLQDQFH

VHOHFWLQJ WKH WKUHVKROG

$Q DXWRPDWLFDOO\ FDOFXODWHG WKUHVKROG LV GL'"FXOW WR LPSOHPHQW ,QVWHDG W
GLVSODVWBHFWLRYPDRXN FDQ FRQWURO WKH VHOHFWLRQ RI WKH DOJRULWKP PDQXDOO\
PDVN WKH PRUH WKH RXWSXW LV WDNHQ IURP WKH KLJK IUHTXHQF\ DOJRULWKP

PRGXOH FRQWUROV

PHWKRG

7KH GHPRVDLF DOJRULWKP WR XVH VHH DERYH

HGJH WKUHVRBBOBQO\

7KH WKUHVKROG IRU DQ DGGLWLRQDO PHGLDQ SDVV 'HIDXOWV WR §y ZKLFK GLVDEOHV
OPPVH UH®@W6( RQO\

5H2ZQHPHQW VWHSV IRU XVH ZLWK WKH /006( GHPRVDLF DOJRULWKP OHGLDQ VWHSV DYH
VRPH UHFDOFXODWLRQ RI UHG DQG EOXH FKDQQHOV :KLOH WKH UH2QHPHQW RSWLRQV .
TXDOLW\ RQ LPDJHV ZLWK KHDY\ FKURPD QRLVH

FRORU VPRRWKLQJ
$FWLYDWH D QXPEHU RI DGGLWLRQDO FRORU VPRRWKLQJ SDVVHV 'HIDXOWV WR yRz
PDWFK JUHHQV

,Q VRPH FDPHUDV WKH JUHHQ 20WHUV KDYH VOLJKWO\ YDU\LQJ SURSHUWLHV 7KLV SDU
VXSSUHVV DUWLIDFWV $YDLODEOH RSWLRQV DUH yGLVDEOHG JyORFDO DYHUDJH §IXO
RSWLRQ LV QRW VKRZQ IRU ; 7UDQV VHQVRUYV

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

VZLWFK GXDO WKWMKXIRGEPRVDLF PRGHV RQO\

6HW WKH FRQWUDVW WKUHVKROG IRU GXDO GHPRVDLF PRGHV /RZHU YDOXHV IDYRU WK
KLJKHU YDOXHV IDYRU WKH ORZ IUHTXHQF\ DOJRULWKP

GLVSOD\ EOHQGLQGPDONSHPRVDLF PRGHV RQO\

6KRZ WKH EOHQGLQJ PDVN WKDW LV XVHG WR GLxtHUHQWLDWH EHWZHHQ KLJK DQG ORZ
WKUHVKROG SDUDPHWHU )RU HDFK SL[HO WKH EULJKWHU WKH PDVN WKH PRUH WKH |
IUHTXHQF\ GHPRVDLF DOJRULWKP

GHQRLVH SUR20HG

$Q HDV\ WR XVH DQG KLJKO\ H'FLHQW GHQRLVH PRGXOH DGDSWHG WR WKH LQGLYLGXDO
VHQVRUV

2QH LVVXH ZLWK D ORW RI GHQRLVLQJ DOJRULWKPV LV WKDW WKH\ DVVXPH WKDW WKH Y
OXPLQRVLW\ RI WKH VLJQDO %\ SUR20LQJ WKH QRLVH FKDUDFWHULVWLFVY RI D FDPHUD )\
GL+tHUHQW OXPLQRVLWLHVY FDQ EH DVVHVVHG DQG WKH GHQRLVLQJ DOJRULWKP FDQ EH

&XUUHQWO\ GDUNWDEOH KDV VHQVRU QRLVH SUR20HV IRU RYHU SRSXODU FDPHUD PR
JHQHUDWH \RXU RZQ QRLVH SUR20H IRU D FDPHUD WKDW LV QRW \HW VXSSRUWHG E\ GDU
GHYHORSPHQW WHDP VR WKH\ FDQ LQFOXGH LW LQ WKH QHD/P HUD N B SRRV PRVWUHH G D
LQIRUPDWLRQ

PRGHYV

TKHGHQRLVH SURRGMKMGH LPSOHPHQWYV WZR DOJRULWKPV HDFK RI ZKLFK LV DYDLODEOH L
RU D PRUH DGYDQFHG PDQXDO PRGH ZLWK DGGLWLRQDO FRQWUROV

QRQ ORFDO PHDQV

7KLV DOJRULWKP ZRUNV LQ WKH VSDWLDO GRPDLQDIV® B R BE K RWKRHFSRIBP®RI B B\ VW D YWHKUHD JH V T
SL[HO ZLWK VRPH VXUURXQGLQJ SL[HOV LQ WKH LPDJH 7KH ZHLJKW RI VXFK D SL[HO LQ
VLPLODULW\ RI LWV QHLJKERUKRRG ZLWK WKH QHLJKERUKRRG RI WKH SL[HO EHLQJ GHQ
PHDVXUH WKDW VLPLODULW\

1RWH WKDW WKLV DOJRULWKP LV TXLWH UHVRXUFH LQWHQVLYH

ZDYHOHWYV GHIDXOW
7KLY DOJRULWKP ZRDNMAOBERWKIH) DQG SURYLGHV D VLPSOL2HG XVHU LQWHUIDFH :DYHO
DGMXVW WKH GHQRLVH VWUHQJWK GHSHQGLQJ RQ WKH FRDUVHQHVY RI WKH QRLVH LQ
<89 FRORU PR&HFK DOORZV \RX WR LQGHSHQGHQWO\ FRQWURO GX®LRPMFY BRIEEHHK UR
DOORZV \RX WR LQGHSHQGHQWO\ FRQWURO QRLVH IRU HDFK 5*% FKDQQHO

7KH ZDYHOHW DOJRULWKP LV OHVV UEBRRXWRFDIOQWHHIQNLYH WKDQ

OXPD YHUVXV FKURPD QRLVH

%RWK yQRQ ORFDO PHDQV DQG yZDYHOHW DOJRULWKPV FDQ H'FLHQWO\ WDFNOH OXPD

,Q WKH SDVW LW ZDV VXJJHVWHG WKDW \RX XVH WZR VHSDUDRKURBUWDHPRLRHWKLYV PF
LQGHSHQGHQWBKURVIDQG®LIKWEOWHWGLQJ PRGHY 7KLV LV QR ORQJHU UHBHRRRNEGQGHGR ALK
PRGXOH LV SODFHGLEXsSIRW H RIEKRIP BGROEBH. Q WKH SLIHOSLSH VR WKDW WKH SUR20H SDUD
FRORU EOHQGLQJ PRGHV VKRXOG RQO\ EH XVHG DIWHU WKH LQSXW FRORU SUR20H KDV E

7KH QHZ DOJRULWKPV LQ WKLV PRGXOH QRZ SURYLGH WKHLU RZQ PHWKRGVY WR VHSDUDWVW
FDVHVY WKLV FDQ EH KDQGOHG ZLWK D VLQJOH PRGXOH LQVWDQFH

GDUNWDEOH XVHU PDQXDO


https://github.com/darktable-org/darktable/wiki/Camera-support
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PRGXOH FRQWUROV

TKHGHQRLVH SURRGKMGH SURYLGHV VRPH FRQWUROV WKDW DUH LQGHSHQGHQW RI WKH D(
EHIRUH PRYLQJ RQ WR WKH DOJRULWKP VSHFL2F FRQWUROV

KHQ GHVFULELQJ WKH FRQWUROV VSHFL2F WR DQ DOJRULWKP ZH ZLOO 2UVW FRYHU WK}t
PRUH DGYDQFHG FRQWUROV IRU WKDW DOJRULWKP

1RWH WKDW VOLGHUY DUH SURYLGHG ZLWK PLQLPXP DQG PD[LPXP YDOXHV E\ GHIDXOW A
ZKHUH QHHGHG KLJKHU YDOXHV FDQ EH HQWHUHG E\ ULJKW FOLFNLQJ RQ WKH VOLGHU L

FRPPRQ FRQWUROYV

SUR®OH

GDUNWDEOH DXWRPDWLFDOO\ GHWHUPLQHY WKH FDPHUD PRGHO DQG ,62 EDVHG RQ WKt
FRUUHVSRQGLQJ SUR20H LQ LWV GDWDEDVH ,I \RXU LPDJH KDV DQ LOQWHUPHGLDWH ,62
WKH WZR FORVHVW GDWDVHWY LQ WKH GDWDEDVH DQG WKLY LQWHUSRODWHG VHWWLQ
FDQ DOVR PDQXDOO\ RYHUULGH WKLV VHOHFWLRQ LI QHFHVVDU\ 5H VHOHFWLQJ WKH W
WKH GHIDXOW SUR20OH

PRGH

&KRRVH ZKLFK GHQRLVLQJ DOJRULWKP WR XVH VHH DERYH DQG ZKHWKHU WR SUHVHQ
LOQWHUIDFH IRU WKDW DOJRULWKP
ZKLWHEDODQFH DGDSWLYH WUDQVIRUP

$V WKH ZKLWH EDODQFH DPSOL2HV HDFK RI WKH 5*% FKDQQHOV GL+xHUHQWO\ HDFK FKD
FKHFENER[ PDNHVY WKH VHOHFWHG DOJRULWKP DGDSW WR WKH ZKLWH EDODQFH DGMXVW
VHFRQG LQVWDQFH LI \RX KDYH DSSOLHG D 2UVW LQVWDQFH ZLWK D FRORU EOHQG PRG]
DGMXVW DXWRVHW SDUDPHWHUV DXWR PRGHV RQO\

$XWRPDWLFDOO\ DGMXVW DOO WKH RWKHU SDUDPHWHUV RQ WKH FXUUHQW GHQRLVLQJ
XVHIXO ZKHQ \RX KDYH KDG WR LQFUHDVH WKH H[SRVXUH RQ DQ XQGHU H[SRVHG LPDJH
QRLVH DV LI \RX KDG WDNHQ WKH VKRW ZLWK D KLJKHU ,62 7KLV FRQWURO FRPSHQVD
XVHG IRU D KLJKHU ,62 LPDJH 7KH yH*HFWLYH ,62 XVHG E\ WKH GHQRLVH DOJRULWKP L
YDOXH RI WKLV VOLGHU
VWUHQJWK

JLQH WXQH WKH VWUHQJWK RI WKH GHQRLVLQJ 7KH GHIDXOW YDOXH KDV EHHQ FKRVHQ
PRVWO\ D PDWWHU RI WDVWH 6 ZKHWKHU \RX SUHIHU D ORZ QRLVH OHYHO DW WKH FRVYV
EHWWHU SUHVHUYH 2QH GHWDLO

SUHVHUYH VKDGRZV DGYDQFHG PRGH RQO\

/IRZHU WKLV FRQWURO WR GHQRLVH WKH VKDGRZV PRUH DJJUHVVLYHO\ 8VXDOO\ DV QR
SDUDPHWHU

ELDV FRUUHFWLRQ DGYDQFHG PRGH RQO\

&RUUHFW DQ\ FRORU FDVW WKDW PD\ DSSHDU LQ WKH VKDGRZV ,QFUHDVH WKLV YDOXH
WKH\ DSSHDU WRR SXUSOH

QRQ ORFDO PHDQV DXWR VOLGHUYV

FHQWUDO SL[HO ZHLJKW GHWDLOYV

&RQWURO WKH DPRXQW RI GHWDLO WKDW VKRXOG EH SUHVHUYHG E\ WKH GHQRLVLQJ D¢
PHDQLQJ WKDW WKH DOJRULWKP ZLOO WUHDW ERWK OXPD DQG FKURPD QRLVH HTXDOO\
DPRXQW RI OXPD GHQRLVLQJ VR WKDW WKH DOJRULWKP ZLOO SULPDULO\ DtHFW FKURP
WKWUWWUHQUWMKGHU \RX FDQ 2QG D JRRG EDODQFH EHWZHHQ OXPD DQG FKURPD GHQRLVLC

QRQ ORFDO PHDQV DGYDQFHG VOLGHUYV

'KHQ \RX WDNH QRQ ORFDO PHDQV R XWGRM XD/XW B XPARFEVH WARELLEHAH WH UM SODFHG ZLWK WKH
FRQWUROV <RX FDQ XVH WKH DXWR DGMXVW VOLGHU WR DUULYH DW VRPH LQLWLDO VHW
VOLGHUV ZLOO VKRZ WKH HTXLYDOHQW PDQXDO VHWWLQJV <RX FDQ WKHQ FRQWLQXH W|
VWDUWLQJ SRLQW

GDUNWDEOH XVHU PDQXDO
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SDWFK VL]H

&RQWURO WKH VL]H RI WKH SDWFKHV EHLQJ PDWFKHG ZKHQ GHBV®/IURI K RMKIGH {JARE_WHIV F
LQIRUPDWLRQ ,QFUHDVH WKLV IRU LPDJHV ZLWK PRUH QRLVH EXW EH DZDUH WKDW KLJ
RI WKLY VOLGHU RQ SURFHVVLQJ WLPH LV PLQLPDO

VHDUFK UDGLXV

&RQWURO KRZ IDU DZD\ IURP D SLIHO WKH DOJRULWKP ZLOO DWWHPSW WR 2QG VLPLODU
UHVXOWYV IRU YHU\ QRLV\ LPDJHV ZKHQ FRDUVH JUDLQ QRLVH LV YLVLEOH EXW WKH SU|
SDUDPHWHU WKH SURFHVVLQJ WLPH LQFUHDVHYV ZLWK WKH VTXDUH RI WKLY SDUDPHWH
KLIJKHU YDOXH ZLOO PDNH LW VORZHU ,W PRVW FDVHV LW LV EHWWHU WR XVH WKH VFD
ZLWKRXW WKH KHDY\ SURFHVVLQJ FRVW
VFDWWHULQJ FRDUVH JUDLQ QRLVH
/[LNH WKIIDUFK UDWKXY VOLGHU FRQWUROV KRZ IDU IURP D SLIHO WKH DOJRULWKP ZLOO |
LW GRHV WKLV ZLWKRXW LQFUHDVLQJ WKH QXPEHU RI SDWFKHV FRQVLGHUHG $V VXFK

,QFUHDVLQJ WKH YDOXH ZLOO UHGXFH FRDUVH JUDLQ QRLVH EXW PD\ VPRRWK ORFDO F
UHGXFLQJ FKURPD QRLVH

ZDYHOHW FXUYHV

:DYHOHW FXUYHV DUH VKRZQ ZKHQ RQH RI WKH yZDYHOHW PRGHV LV VHOHFWHG

7KH QRLVH LQ DQ LPDJH XVXDOO\ FRQVLVWV RI ERWK 2QH JUDLQ DQG FRDUVH JUDLQ QRL
DOORZ WKH VWUHQJWK RI WKH GHQRLVLQJ WR EH DGMXVWHG GHSHQGLQJ RQ WKH FRDUYV
FXUYH ZLOO DFW RQ YHU\ FRDUVH JUDLQ QRLVH ZKLOH WKH ULJKW RI WKH FXUYH ZLOO |
LQFUHDVH WKH DPRXQW RI VPRRWKLQJ ZKLOH ORZHULQJ WKH FXUYH ZLOO GHFUHDVH LW

JRU H[DPSOH \RX FDQ SUHVHUYH YHU\ 2QH JUDLQ QRLVH E\ SXOOLQJ WKH ULJKW PRVW S|
QRLVH HJ RQ D89 FXUYH RURQ D VHFRQG PRGXOH LQVWDQFH ZLWK D FRORU EOHQG
WKH FXUYH VLQFH FRORUV GR QRW FKDQJH D ORW RQ 2QH VFDOHYV 7KLV FDQ EH XVHIXO
ZURQJ FRORU

ZDYHOHMWVFRORU PRGH

7KH SUHIHUUHG ZzD\ WR XVH ZDYH®HWWNRIORDLMWKGWKMHAKLY PRGH VHSDUDWHY WKH GHQRLVL
< DQG FRORU FRPSRQHQWYV <RX FDQ WKFHXUXMHVRKRARQWURO WKH OHYHO RI 8XPD GHQR
FXUYH WR FROQWURO WKH OHYHO RI FKURPD GHQRLVLQJ

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-y0u0v0.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-y0u0v0.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-y0u0v0.png
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ZDYHOHWNRORU PRGH

%HIRUHWKB FRORU PRGH ZDV LQWURGXFHG ZDYHOHW EDVHG GHQRLVLQJ FRXOGR@O\ E
FKDQQHOV HLWKHU WRJHWKHU RU LQGLYLGXDOO\

.l \RX ZDQW WR GHQRLVH WKH 5*% FKDQQHOV LQGHSHQGHQWO\ WKH EHVWRZOR W R DR KK
PRGXOH SODFHG LPPHGLDWHOQRIMRUSURKGNOH VR WKDW LW RXWSXWV D JUDVUHEGRRQABC
RQO\ WKHQ GHQRLVH WKDW PRQRF K URPGD YRIDHWXFX QY HV K SHDW WKLV SURFHGXUH IRU
FKDQQHOV 7KLV SURFHGXUH LV WLPH FRQVXPLQJ EXW JLYHV WKH EHVW UHVXOW EHFDX
UHOLDEOH ZD\ WR GHWHUPLQH ZKLFK FKDQQHO WR DGMXVW )RU H[DPSOH D QRLV\ UHG
FKDQQHO EXW FRXOG DOVR EH GXH WR D QRLVH OXO0O RQ WKH EOXH DQG JUHHQ FKDQQF

7KH LVVXH ZLWK LQGHSHQGHQWO\ GHQRLVLQJ WKH 5*% FKDQQHOV LV WKDW WKHUH FDQ
WKDW UHTXLUHV H[FHVVLYH VPRRWKLQJ WR HOLPLQDWH 7KLV ZDV LQ IDFW RQH RI WKH |
<89 FRORU PRGH

ZDYHOHWY DGYDQFHG VOLGHUYV

"KHQ \RX WDINYH O RWW DRIWHRR GH WIGHI XVW DXWRVHW \VSDLUWGEHHWHUW S O DFUBIBVHIUW K W KIBG®R Z V
ELDV FRUURRQWRI@®OV OLVWHG DERR@ ERQWHHRW VR Q

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-rgb.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-rgb.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/denoise-profiled/denoise-rgb.png
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GL+xXVH RU VKDUSHQ

'L+XVLRQ LV D IDPLO\ RI SK\VLFDO SURFHVVHV E\ ZKLFK SDUWLFOHVY PRYH DQG VSUHDG J
JHQHUDWHY WKHP ,Q LPDJH SURFHVVLQJ GL+*xXVLRQ PRVWO\ RFFXUV LQ WZR SODFHYV

GLxXVLRQ RI SKRWRQV WKURXJK OHQV JODVV EOXU RU KXPLG DLU KD]JLQJ
GLxXVLRQ RI SLIPHQWYV LQ ZHW LONV RU ZDWHUFRORUYV

,Q ERWK FDVHV GL*XVLRQ PDNHV WKH LPDJH OHVV VKDUS E\ yOHDNLQJ SDUWLFOHV DQC

TKHGL~XVH RU VIRRGSHDH XVHV D JHQHUDOL]JHG SK\VLFDO PRGHO WR GHVFULEH VHYHUDO
LPDJH PDNHUV WR HLWKHU VLPXODWH RU UHYHUW GL+XVLRQ SURFHVVHYV

$V LW LV D KLIJIKO\ WHFKQLFDO PRGXOH VHYHUDO SUHVHWY DUH SURYLGHG WR GHPRQVW
'L+tXVLRQ FDQ EH UHPRYHG LQ RUGHU WR

UHFRYHU WKH RULJLQDO LPDJH IURP VHQVRUV ZLWK DQ DQWL DOLDVLQJ 20WHU RU F
DOJRULWKPV WWHUWKE® VHQVRU G FRRWHW IDQQIG PRYH WKH PRGXQGK W HRO R BVWWSEHROG @ H. |
WKH SLSHOLQH

UHYHUVH VWDWLF OHQV EOXUULQJ GHIRBXVGEHOXWHIWR/QH RI WKH

UHPRYH DWPRVSKHULF K®HHK DXMUH WH\M

DGG H{WUD DFXWDQFH IRU EHWW @ R FDHJ FRIQUHMN WY H WKH

1RWH WKDW PRWLRQ EOXUV FDQQRW EH UHYHUWHG E\ XQGRLQJ WKH GL*xXVLRQ SURFHVV
'L+XVLRQ FDQ EH DGGHG LQ RUGHU WR

FUHDWH D EORRP RU 2UWR & GIR RFWNHVEHWH WKH

LOSDLQW PLVVLQJ RU GDPDJHG SDUWM ®$ DL WP K [ BKUCKINIHK WY Y H
GHQRLVH LQ DQ HGJH SUHVHUYLQJ GBQ RASHHR/GINWW R WKH
DSSO\ D VXUIDFH EOWXXU DDV WEBMWH W

6LQFH WKH SURFHVV LV SK\VLFDO HYHQ LWV JOLWFKHV PD\ EH XVHG IRU FUHDWLYH SXU

VLPXODWH OLQH GUDZLQJ RU 2DMVPXOBRVGR O L @ DKBRIEPEK@QDWH ZDVBHUHNRWRU
FUHDWH UDQGRP SDWWHUQV DQG WH[WXUHV E\ LQFUHDVLQJ QRLVH RYHU WLPH ZLYV
QHLJKERXUV WR FUHDWH UDQGRP VSHFNV

IRWH7/KLY PRGXOH LV KLJIKO\ UHVRXUFH LQWHQVLYH DV LW LV DFWXDOO\ DQ DQLVRWURSE
VROYHU 7KH PRGXOHUOV UXQWLPH LQFUHDVHV ZLWK WKH QXPEHU RI LWHUDWLRQV DQG 2.
yIDVW SUHVHWY DUH DOVR SURYLGHG IRU XVH RQ VA\VWHPV ZLWKRXW 2SHQ&/

FRQFHSWYV
WLPH

'L+XVLRQ LV D WLPH GHSHQGHQW SURFHVV WKH PRUH WLPH LW KDV WKH IXUWKHU WKH
VLPXODWHG XVLQJ WKH QXPEHU RI LWHUDWLRQV WKH QXPEHU RI WLPHV WKH DOJRULWK
UHFRQVWUXFWLRQ GHEOXUULQJ GHQRLVLQJ GHKD]LQJ PRUH DFFXUDWH LI SURSHUO\ V

GLUHFWLRQ

IDWXUDO GLxXVLRQ XVXDOO\ WDNHV SODFH IURP SRLQWYV ZLWK D KLJK SRWHQWLDO KLJ
WKRVH ZLWK D ORZ SRWHQWLDO ORZ HQHUJ\ RU ORZ FRQFHQWUDWLRQ RI SDUWLFOHV
RFFXUV IURP WKH EULJKWHVW SL[HOV WR WKH GDUNHVW

7KLV SDUWLFXODU LPSOHPHQWDWLRQ FDQ VLPXODWH QDWXUDO GL+XVLRQ XVLQJ ZKDW
WKH VDPH ZHLJKW OLNH KHDW GL+XVLRQ EXW FDQ DOVR IRUFH D ZHLJKWHG GLUHFWLR
DFURVV REMHFW HGJHV DQG FUHDWLQJ JKRVW HGJHV RU D ZHLJKWHG GLUHFWLRQ SHUS
IRUFLQJ GL+XVLRQ WR EH FRQWDLQHG LQVLGH HGJHV OLNH LQ D GURSOHW RI ZDWHUFR
JUDGLHQW DQG LVRSKRWH LV XVHU GH2QHG LD-QG LA GA\UIIRK\Q BRIQER Q/LIRH\W KH PR G XOH

GDUNWDEOH XVHU PDQXDO
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VSHHG

'"HSHQGLQJ KRZ 3XLG WKH HQYLURQPHQW LV SDUWLFOHV FDQ PRYH PRUH RU OHVV IUHHO
RlI GLxXVLRQ FDQ EHGVHXW L ROVWHFWIL RQ RI WKH PRGXOH

:KHQ SHUIRUPLQJ UHFRQVWUXFWLRQ GHQRLVLQJ GHEOXUULQJ GHKD]LQJ LW LV DGYLV
7KLY SUHYHQWYVY QXPHULFDO RYHUVKRRWY DQG WKHUHIRUH GHIJHQHUDWLRQ RI WKH VRO
QXPEHUV RI LWHUDWLRQV KLJKHU VSHHGYVY PD\ EH XVHG 1RWH WKDW ODUJH EOXUV QHH(
WKH VSHHG VKRXOG EH DGMXVWHG WR DYRLG GHJHQHUDWLQJ WKH VROXWLRQ

$00 VSHHGV DUH DGGHG 2UVW WR IRXUWKWUWNGRUGHW Q& HFIRK) CDEPAMEKIIVLUG RUGHU IRXUW
RUGHVKRXOG QHYHU H[FHHG s XQOHVV \RIOADNAK WBW URGXFH

VFEFDOH

IDWXUDO GLxXVLRQ LV VXSSRVHG WR KDSSHQ RQO\ WR WKH FORVHVW QHLJKERXULQJ FR
VKRXOG RQO\ LQWHUDFW ZLWK LWV QHDUHVW QHLJKRXUV

+HUH ZH IDVW WUDFN WKLQJV D ELW WR VDYH WLPH DQG UHXVH WEKR@®WYODNW HF K B GADHM L
VR WKDW ZH FDQ GL*xXVH DW GLxHUHQW VFDOHV 7KH PD[LPDOJVEDRDRY BPW@PKWHW LV Gt

5HIDUGOHVV Rl WKHWKIIDXXSYQEHHYV DPHWHU DOORZV \RX WR LQFUHDVH RU GHFUHDVH WKH G|
WKH VSOLQH FRQWR®R® VY IRV W K ARDROQ] HZW VAIKG WHKWH Q V IWOLLYGIWMA WKLYV SURYLGHV WKH VDPH
FRQWUDVW HPRDAUOUHKBPDQBGJIJHWDEV EXW LQ D VFHQH UHIHUUHG 5*% VSDFH

PRGXOH FRQWUROV
GLxXVLRQ SURSHUWLHYV

LWHUDWLRQV

7KH QXPEHU RI WLPHV WKH DOJRULWKP VKRXOG UXQ RQ WRS RI LWVHOI +LJK YDOXHV V
UHFRQVWUXFWLRQV SURYLGHG WKDW WKH GLxXVLRQ VSHHGY DUH ORZ HQRXJK

FHQWUDO UDGLXV

7KH PDLQ VFDOH Rl WKH GL+XVLRQ =HUR FDXVHV WKH GL+XVLRQ WR DFW PRUH KHDYLO
GHQRLVLQJ 1RQ JHUR YDOXHV GH2QH WKH VL]H RI GHWDLOV WR EH KHDYLO\ GL+XVHG
UDGLXV VSDQ

7KLV DOORZV \RX WR VHOHFW WKH EDQG Rl GHWDLOV UDGLL WR DFW RQ DURXQG WKH F
Rl GHWDLO VFDOHAH GMMZHWGRBHQWHU VSD@KLQ ZKLFK WKH GL+XVLRQ LV FRQ2QHG
RQ D ODUJH EDQG RI UDGLL DW WKH H[SHQVH RI FRPSXWDWLRQ WLPH /RZ YDOXHV GL=%.
SODQ WR GHEOXU WKH UDGLXV VSDQ VKRXOG EH DSSUR[LPDWHO\ WKH ZLGWK RI \RXU O
.l \RX SODQ WR LQFUHDVH WKH ORFDO FRQWUDVW EXW GRQUW ZDQW WR D+HFW VKDUS(
FHQWUDO UDGLXV PD[LPXP

7KH UDGLL DUH H[SUHVVHG LQ SL[HOV RI WKH IXOO UHVROXWLRQ LPDJH VR FRS\ SDVWLC
UHVROXWLRQ PD\ OHDG WR VOLJKWO\ GL+tHUHQW UHVXOWY H[FHSW IRU SL[HO OHYHO VK

JRU HOHFWULFDO HQJLQHHUV ZKDW LV VHW KHUH LV D EDQG SDVV 20WHU LQ ZDYHOHWYV
FHQWHUHG @QQ®UDO UXGMXV D IDOO R+ VWDQGDWIGEKY L\DSADIRHO HRW VFDOHV DUH DQDORJRY
IUHTXHQFLHVY DQG HDFK ZDYHOHW VFDOH GH2QHV WKH UDGLXV RI WKH GHWDLOV WR DFW

GLxXVLRQ VSHHG

VW RUGHU VSHHG JUDGLHQW

7KH VSHHG RI GLxXVLRQ RI WKH ORZ I[UHTXHQF\ ZDYHOHW OD\NWW RWGW K HD Q VHRRAMLEREI) C
BRVLWLYH YDOXHYV DSSO\ GLxXVLRQ QHJIJDWLYH YDOXHV XQGR GL*xXVLRQ JHUR GRHV QR

QG RUGHU VSHHG ODSODFLDQ

7KH VSHHG RI GLxXVLRQ RI WKH ORZ IUHTXHQF\ ZDYHOHW OD\HKWGY RUWGCWH H G LWHWW RBY C
BRVLWLYH YDOXHY DSSO\ GLxXVLRQ QHJDWLYH YDOXHV XQGR GLxXVLRQ ]JHUR GRHV QF

UG RUGHU VSHHG JUDGLHQW RI ODSODFLDQ

7KH VSHHG RI GLxXVLRQ RI WKH KLJK IUHTXHQF\ ZDYHOHW OD\RWGYRUGWHK H G LWHRWW RS D
SBRVLWLYH YDOXHY DSSO\ GLxXVLRQ QHJDWLYH YDOXHV XQGR GL*xXVLRQ ]JHUR GRHV QF

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Glitch_art
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WK RUGHU VSHHG ODSODFLDQ RI ODSODFLDQ

7KH VSHHG RI GLxXVLRQ RI WKH KLJK I[UHTXHQF\ ZDYHOHW O D\ AWKV RIQGW ¥ HD G MHRWNWIREBI
BRVLWLYH YDOXHY DSSO\ GLxXVLRQ QHJDWLYH YDOXHV XQGR GLxXVLRQ ]JHUR GRHV QF

GLtXVLRQ GLUHFWLRQDOLW\

VW RUGHU DQLVRWURS\

7KH GLUHFWLRQ RI GLxXVLRQ RI WKH ORZ IUHTXHQF\ ZDYHOHW OD\HUV UHODWLYH WR W
I[IUHTXHQF\ =HUR LV LVRWURSLF QHJDWLYH YDOXHV PDNH GLxXVLRQ IROORZ JUDGLHQW
IROORZ LVRSKRWHY PRUH FORVHO\

QG RUGHU DQLVRWURS\

7KH GLUHFWLRQ RI GLxXVLRQ Rl WKH ORZ IUHTXHQF\ ZDYHOHW OD\HUV UHODWLYH WR W
I[IUHTXHQF\ =HUR LV LVRWURSLF QHJDWLYH YDOXHVY PDNH GLxXVLRQ IROORZ JUDGLHQW
IROORZ LVRSKRWHY PRUH FORVHO\

UG RUGHU DQLVRWURS\

7KH GLUHFWLRQ RI GLxXVLRQ RI WKH KLJK IUHTXHQF\ ZDYHOHW OD\HUV UHODWLYH WR \
IUHTXHQF\ =HUR LV LVRWURSLF QHJDWLYH YDOXHVY PDNH GLxXVLRQ IROORZ JUDGLHQW
IROORZ LVRSKRWHY PRUH FORVHO\

UG RUGHU DQLVRWURS\

7KH GLUHFWLRQ RI GLxXVLRQ RI WKH KLJK I[UHTXHQF\ ZDYHOHW OD\HUV UHODWLYH WR \
IUHTXHQF\ =HUR LV LVRWURSLF QHJDWLYH YDOXHVY PDNH GL*xXVLRQ IROORZ JUDGLHQW
IROORZ LVRSKRWHYVY PRUH FORVHO\

HGJHV PDQDJHPHQW

VKDUSQHVYV
$SSO\ D JDLQ RQ ZDYHOHW GHWDLOV UHJDUGOHVV RI GLxXVLRQ SURSHUWLHV =HUR GR
YDOXHV EOXU 7KLV LV PRVWO\ XVHIXO DV DQ DGMXVWPHQW YDULDEOH ZKHQ EORRPLQJ
DGGLQJ D JORZ DURXQG HGJHV <RX DUH QRW DGYLVHG WR XVH WKLV IRU VKDUSHQLQJ |
RU IULQJHV ZLWK WKLV VHWWLQJ
HGJH VHQVLWLYLW\
$SSO\ D SHQDOW\ RYHU WKH GLxXVLRQ VSHHGY ZKHQ HGJHV DUH GHWHFWHG 7KLV GHW
SL[HO =HUR GLVDEOHV WKH SHQDOW\ KLJKHU YDOXHV PDNH WKH SHQDOW\ VWURQJHU |
QRWLFH HGJH DUWLIDFWY OLNH IULQJHV DQG KDORYV
HGJH WKUHVKROG
'H2QH D YDULDQFH WKUHVKROG ZKLFK DxtHFWV PRVWO\ ORZ YDULDQFH DUHDV GDUN RU
ZLOO LQFUHDVH WKH SHQDOW\ IRU ORZ YDULDQFH DUHDV ZKLFK LV JRRG IRU VKDUSHQI
EODFNV 1HJDWLYH YDOXHV ZLOO GHFUHDVH WKH SHQDOW\ IRU ORZ YDULDQFH DUHDV
PD[LPDO HxHFW RQ EODFN DQG EOXUU\ UHJLRQV

GLxXVLRQ VSDWLDOLW\

OXPLQDQFH PDVNLQJ WKUHVKROG
7KLV FRQWURO LV XVHIXO LI \RX ZDQW WR LQ SDLQW KLJKOLJKWV )RU YDOXHV JUHDWH
ZLWK D OXPLQDQFH JUHDWHU WKDQ WKLV VHWWLQJ 1RWH WKDW JDXVVLDQ QRLVH ZLOC
DQG LQLWLDOL]H WKH LQ SDLQWLQJ

ZRUN3RZ

7KH PDLQ GL'FXOW\ ZLWK WKLV PRGXOH LV WKDW ZKLOH LWV RXWSXW FDQ YDU\ GUDPDW
SDUDPHWHUY KDYH QR LQWXLWLYH OLQN WR HYHU\GD\ OLIH 8VHUV DUH OLNHO\ WR EH R
JRXULHU SDUWLDO GL*xHUHQWLDO HTXDWLRQV 7KLV VHFWLRQ SURSRVHV VRPH ZD\V WR I
KDYLQJ WR XQGHUVWDQG WKH XQGHUO\LQJ WKHRU\

GDUNWDEOH XVHU PDQXDO
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JHQHUDO DGYLFH

I \RX LQWHQG WR GHEOXU \RXU LPDJH XVLQJ WKLV PRGXOH DOZD\V VWDUW E\ SURSHUO
QRLVH LQ WKH LPDJH VLQFH WKH GHEOXUULQJ PD\ PDJQLI\ WKHVH DUWLIDFWV ,W LV DO
SL[HOV LQ \RXU LPDJH 7KHVH FDQ EHEPRE N HFMMH ZARMKY MFBRIVX® RG X O H

6LQFH LW ZRUNV RQ VHSDUDWH 5*% FKDQQHOV LW LV ERGRWHEDW R EMESMKRYPK L R XP R @ 0O M/
IXOO\ QHXWUDO ZKLWH EDODQFHG LQSXW LPDJH 1RWH WKDW LQFUHDVLQJ ORFDO FRQW
FRQWUDVW DQG VDWXUDWLRQ ERRVW ZKLFK LV XVXDOO\ D JRRG WKLQJ 6LQFH LW XVHV
LV DOVR EHWWHU WR SXW WKLY PRGXOH EHIRUH DQ\ QRQ OLQHDU RSHUDWLRQ

VWDUWLQJ ZLWK SUHVHWYV

7KH SURYLGHG SUHVHWY KDYH EHHQ WXQHG E\ WKH GHYHORSHU DQG WHVWHG RQ D UDQ.
ZD\ LV VLPSO\ WR VWDUW IURP WKH SUHVHWYV DQG WKHQ WZHDN WKHP DV QHHGHG

LI WKH HtHFW VHHPV WRR VWURQJ GHFUHDVH WKH QXPEHU RI LWHUDWLRQV

LIl HGJH DUWLIDFWYVY DSSHDU LQFUHDVH WKH HGJH VHQVLWLYLW\

LI GHEOXUULQJ VWDUWYVY WR D+tHFW YDOLG EOXUU\ SDUWV ERNHK UHGXFH WKH UDC
LI GHEOXUULQJ VHHPV FRUUHFW LQ EULJKW DUHDV EXW H[FHVWIKYHYRKQR®IEUN DUHDV
LI GHEOXUULQJ FOLSV EODFHEGCELENOWVH YO RY HIBMUSRRMYXBPRIG XOH

2QH WXQHWHKBS QWRWVWRXU WDVWH

VWDUWLQJ IURP VFUDWEFK

7KH PRGXOHuUV GHIDXOW VHWWLQJY DUH HQWLUHO\ QHXWUDO DQG ZLOO GR QRWKLQJ WR
RUGHU DxHFWV WKH WH[WXUH RI WKH LPDJH LQ D SDUWLFXODU zZD\

6WDUW E\ WXQLQJ WKH 2UVW RUGHU SDUDPHWHUYVY VSHHG DQG DQLVRWURS\ WR JHW DQ
D+tHFW FRDUVHU WH[WXUHV HLWKHU EOXU RU VKDUSHQ WKHP B5HPHPEHU WKDW WKH 2U\
ZDYHOHW VFDOH DQG IROORZVY D GLUHFWLRQ SDUDOOHO RU SHUSHQGLFXODU WR WKH JU

1H[W VWDUW WR WXQH WKH VHFRQG RUGHU SDUDPHWHUYV VSHHG DQG DQLVRWURS\ 7Kl
Rl WKH ZDYHOHW VFDOH EXW WKLV WLPH IROORZV D GLUHFWLRQ SDWKQRLOKOHOI RHQFHUHITH QK
FDQ HLWKHU EH WKH GLUHFWLRQ RI PD[LPDO VKDUSQHVYVY RU RI QRLVH 7KLV FDQ EH XVH
GLxXVLRQ PRGH ZLWK SRVLWLYH YDOXHV ZKHQ \RX XVHG WKH 2UVW RUGHU LQ VKDUSHQ

7KHVH WZR VWHSV FDQ EH SHUIRUPHG RQ WKH JRRPHG RXW LPDJH 5HPHPEHU WKDW ZKL
DOJRULWKPUOV YLVXDO UHVXOW IDLUO\ VFDOH LQYDULDQW WKH SUHYLHZ ZLOO EH H[DFW
KDSSHQLQJ DW SL[HO OHYHO UDGLXV S[ ZLOO QRW EH YLVLEOH IRU ]JRRP OHYHOV ORZ

$W WKLV SRLQW \RX PD\ ZDQW WR WZHDN WKH HGJH VHQVLWLYLW\ WR WDNH FDUH RI DQ
LVRSKRWH GLUHFWLRQ HQVXUHV WKDW GL+*+XVLRQ LV FRQWDLQHG LQVLGH HGJHV EXW W
VKDSHVY DUH SUHVHQW LQ WKH LPDJH

KHQ WKH WKH HGJH VHQVLWLYLW\ FRQWURO KDV EHHQ DGMXVWHG WR SURGXFH VDWLVI\
,Q PRVW FDVHV LW ZLOO EH QHFHVVDU\ DW WKLV SRLQW WR LQFUHDVH WKH QXPEHU RI
ZLWK D SHUIRUPDQFH SHQDOW\ VR WUHDG FDUHIXOO\ ZLWK WKH SHUIRUPDQFH TXDOLW\ "
FDQUW LQFUHDVH WKH QXPEHU RI LWHUDWLRQV \RX ZLOO KDYH WR LQFUHDVH WKH GL%*X

7KH 2QDO VWHS LV WR 2QH WXQH WKH WKLUG DQG IRXUWK RUGHU ZKLFK WDNH FDUH RI V
ZLOO QHHG WR EH D ORW PRUH JHQWOH ZLWK WKHVH VHWWLQJV WKDQ IRU WKH 2UVW DQ
UHDOO\ IDVW

7KH WKLUG RUGHU IROORZV WKH JUDGLHQW RU LVRSKRWH GLUHFWLRQ RI WKH ORZ IUHT X
IUHTXHQF\ GLxXVLRQ LQ D GLUHFWLRQ WKDW LV PRUH OLNHO\ WR EH OHJLWLPDWH UHJD!

7KH IRXUWK RUGHU IROORZV WKH JUDGLHQW RU LVRSKRWH GLUHFWLRQ RI WKH KLJK IUH"-
'L+XVLQJ RQ WKH IRXUWK RUGHU LV WKH EHVW ZD\ WR UHGXFH QRLVH ZLWKRXW DxzHFWLC
GHQRLVHU RU DV D UHJXODUL]DWLRQ VWHS LQ D GHEOXUULQJ SURFHVYV

GDUNWDEOH XVHU PDQXDO
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XVLQJ PXOWLSOH LQVWDQFHV IRU LPDJH UHFRQVWUXFW|

1RLVH SRVW 20WHULQJ PDABMHWRHGWBILERIREXVLRQ SURFHVY 6 WKLY FDQ EH DSSOLHG DV DQ
GHQRLVH SURRGMKGH

&RQYHUVHO\ WKH IROORZLQJ RSWLFDO LVVXHV PD\ EQOQREAMWKHRECLENNVRRY VEURFWIVRQ E\

EOXU LQWURGXFHG E\ D VHQVRUUV ORZ SDVV 20WHU /3) DQGHPWR \DIPVFGXXH.DVLQJ St
VWDWLF OHQV EOXU

KD]H IRJ

OLJKW GL*XVLRQ XVLQJ D GL+XVHU WKDW LV WRR ODUJH OHDGLQJ WR HYHQ OLJKV

:KLOH PRUH WKDQ RQH RI WKHVH LVVXHV FDQ D+tHFW WKH VDPH SLFWXUH DW WKH VDPH \
XVLQJ PXOWLSOH LQVWDQFHYV RI WKH PRGXOH :KHQ GRLQJ VR HQVXUH WKH LVVXHV DUH
WKDW GHQRLVLQJ DOZD\V KDSSHQV 2UVW 7KDW LV \RXU LQVWIDL@HHRUGKRIXOG DSSHDU L

GHQRLVH

ORFDO FRQWUDVW HQKDQFHPHQW
GHKD]H

OHQV EOXU FRUUHFWLRQ

VHQVRU DQG GHPRVDLF FRUUHFWLRQ

6WDUWLQJ ZLWK WKH FRDUVHU VFDOH UHFRQVWUXFWLRQV UHGXFHV WKH SUREDELOLW\ F
WKH 2QHU VFDOH UHFRQVWUXFWLRQV 7KLV LV XQLQWXLWLYH EHFDXVH WKHVH SURFHVVE
Rl WKH LPDJH )RU WKH VDPH UHDVRQ GHQRLVLQJ VKRXOG DOZD\V KDSSHQ EHIRUH DQ\ LC
DFXWDQFH

QRWHV DQG ZDUQLQJV

:KLOH WKLV PRGXOH LV GHVLIJQHG WR EH VFDOH LQYDULDQW LWV RXWSXW FDQ RQO\ EH
IXOO VL]H H[SRUW 5HVXOWY DW ORZHU ]JRRP OHYHOV RU H[SRUW GLPHQVLRQV PD\ RU PD

:KHQ VHWWLQJ D GHEOXUULQJ DOJRULWKP WU\ WR EHDU LQ PLQG WKDW PDQ\ RI WKH JU
ZHUH WDNHQ ZLWK OHQVHV WKDW ZHUH QRW UHPRWHO\ DV VKDUS DV WKRVH DYDLODEOH
VHOO LQFUHDVLQJO\ VKDUS OHQVHY DQG KDYH VRIWZDUH DSSO\ LQVDQH DPRR®WD &R M\RK
EHWWHU LPDJHU\ DQG PDNHV WKH UHWRXFKLQJ SURFHVVY PRUH WHGLRXV 6RIW IRFXV DQ
WRR ZKLFK VXUJLFDOO\ VDQLWL]HG +' LPDJHV PD\ IDLO WR FRQYH\

,W VKRXOG EH QRWHG WKDW JOREDO FRQWUDVW XVLQJ VLPSOH WRQH FXUYHV RU EODFN
VKDUSQHVYV ZKLFK LV TXLWH GLxHUHQW IURP RSWLFDO VKDUSQHVV RSWLFDO UHVROXW
FRQWUDVW ZKLFK PD\ FRPH IURP RSWLFDO VKDUSQHVYV H J DEVHQFH RI GLxXVLRQ 06 WKI
WUDQVLWLRQV ,I VRPH JOREDO WRQH PDSSLQJ LV LQ SODFH WR LQFUHDVH WKH FRQWUD
XVHG WR GHFUHDVH WKH FRQWUDVW WKH LPDJH ZLOO ORRN PRUH EOXUU\ ,Q QRQH RI W
D+tHFWHG LQ DQ\ zD\ DQG WKH SHUFHSWXDO FRQVHTXHQFHYV DUH SXUH LOOXVLRQ

3DUW RI WKH DJLQJ SURFHVV LV D ORVV RI H\HVLJKW 7KH DPRXQW Rl VKDUSHQLQJ WKDW
VDPH DV IRU SHRSOH LQ WKHLU V ,W LV ZRUWK FRQ8D®HK Y LUEH/KK 0 DW FHOQQLRKILY R \REW DHYQ
SHUFHSWLRQ UD VBIOHWD WIKIYX ®W WKDW PD\ ORRN JRRG RQO\ WR SHRSOH ZLWK WKH VDP}F

JLQDOO\ DVVHVVLQJ WKH VKDUSQHVYV RI LPDJHV ]JRRPHG WR RU PRUH LV D IRROL)
HYHQ RQ VFUHHQ WKH JHQHUDO DXGLHQFH ORRNV DW LPDJHVY DV D ZKROH QRW ZLWK D
XVHV SKRWRJUDSKV UDUHO\ HI[FHHG D UHVROXWLRQ RI ™ SL[HOV URXJKO\ D '3,
IRU 0S[ VHQVRUV PHDQV GRZQVFDOLQJ E\ D IDFWRU RI "KHQ H[DPLQLQJ D 0S[ 20H |
LPDJH WKDW ZLOO QHYHU H[LVW 6KDUSHQLQJ DW SL[HO OHYHO LQ WKLV FRQWH[W LV D

GDUNWDEOH XVHU PDQXDO
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GLWKHULQJ

7KLY PRGXOH HOLPLQDWHYV VRPH RI WKH EDQGLQJ DUWLIDFWV WKDW FDQ UHVXOW ZKHQ
WUDQVIHUUHG LQWR GLVFUHWH ELW RU ELW LQWHJHU RXWSXW IRUPDW IRU GLVSOD\ |

$OWKRXIK QRW DQ LQKHUHQW SUREOHP LQ DQ\ RI GDUNWDEOHUuVY PRGXOHYV VRPH RSHUD
OLIJKWQHVYV JUDGLHQW LQ WKH LPDJH 7R PLWLJDWH SRVVLEOH DUWLIDFWV \RX VKRXOG |
YLIQHWRMQDGXDWHG ®PRGWXIOMY 7KLV LV HVSHFLDOO\ UHOHYDQW IRU LPDJHV ZLWK H[WH
FORXGOHVV VN\ $OVR ZDWFK RXW IRU EDQGLQJ DWBWIDIDGWDVZKHQ XVLQJ D JUDGLHQW

9LHZLQJ DQ LPDJH GLWKHUHG LQWR D YHU\ ORZ ELW GHSWK IURP VRPH GLVWDQFH H J V¥
LPSUHVVLRQ RI D KRPRJHQHRXYVY JUD\VFDOH LPDJH GDUNWDEOH DWWHPSWV WR PLPLF Wl
LPDJHV LQ WKH FHQWHU YLHZ WKH QDYLJDWLRQ ZLQGRZ DQG WKXPEQDLOV 7KLV LV DFF
KLIKHU QXPEHU RI JUD\VFDOH OHYHOV 1RWH WKERN HERG B GFHR @ WHKTBX HBDRMD WRKAH ZKLFK LV C
QDYLIJDWLRQ ZLQGRZ 6 ZLOO VKRZ WKLY LQFUHDVHG QXPEHU RI OHYHOV DQG LV WKHUHII

PRGXOH FRQWUROV

PHWKRG
&KRRVH WKH GLWKHULQJ PHWKRG WR XVH

€R\G VWHLQEWWHPDWLFDOO\ GLVWULEXWH TXDQWL]DWLRQ HUURUV RYHU QHLJKERULQJ
VRPH WA\SLFDO RXWSXW ELW GHSWKV $0WHRYQ D/WIHLHEH VBRO KBV@ X WRRABWLFDOO\ DGDSW
GHVLUHG RXWSXW IRUPDW

UDQGRP GLWKKUVQPRIHWKRG MXVW DGGV VRPH OHYHO RI UDQGRPQHVV WR EUHDN VKDUS

GDPSLQJ YyUDQGRP PHWKRG RQO\

&RQWUROV WKH OHYHO RI DGGHG UDQGRP QRLVH H[SUHVVHG DV D GDPSLQJ IDFWRU LQ
ELW RXWSXW IRUPDWYV IRU ELW RXWSXW

H[SRVXUH

,QFUHDVH RU GHFUHDVH WKH RYHUDOO EULJKWQHVV RI DQ LPDJH
7KLY PRGXOH KDV WZR PRGHV RI RSHUDWLRQ

PDQXDO
6HW WKSIRVXEBDFN OHYBLSSLQJ WKRHNYXROG\
DXWRPDWLF 5$: LPDJHV RQO\

8VH DQ DQDO\VLV RI WKH LPDJHUV KLVWRJUDP WR DXWRPDWLFDOO\ VHW WKH H[SRVXUH
FRPSHQVDWLRQ WKDW LV UHTXLUH G HNR N @WRADNMK KIH vV VARDDHEF BAMAMGE@ HHH®H2QLWLRQV EHORZ

PRGH LV SDUWLFXODUO\ XVHIXO IRU DXWRPDWLFDOO\ DOWHULQJ D ODUJH QXPEHU RI LF
FDVH RI DXWRPDWLF PRGH LV GH3LFNHULQJ RI WLPH ODSVH SKRWRJUDSKYV

PRGXOH FRQWUROV

PRGH

&KRRVH WKH PRGH RI RSHUDWLRQ DXWRPDWLF PDQXDO

FRPSHQVDWH FDPHUD H[SRVXUH PDQXDO PRGH

$XWRPDWLFDOO\ UHPRYH WKH FDPHUD H[SRVXUH ELDV WDNHQ IURP WKH LPDJHUOV ([LI G
H[SRVXUH PDQXDO PRGH

,QFUHDVH PRYH WR WKH ULJKW RU GHFUHDVH PRYH WR WKH OHIW WKH H[SRVXUH YDC
FOLSSLQJ WKUHVKROG PDQXDO PRGH

'H2QH ZKDW SHUFHQWDJH RI EULJKW YDOXHV DUH WR EH H[GIRS/SHI@& & Q DV Kl HO HLY ®I oX B R WLHRI
8VH WKH FRORU SLFNHU WR VDPSOH D SRUWLRQ RI WKH LPDJH WR EH XVHG IRU WKLV FL

SHUFHQWLOH DXWRPDWLF PRGH

'H2QH D ORFDWLRQ LQ WKH KLVWRJUDP WR XVH IRU DXWRPDWLF H[SRVXUH FRUUHFWLRQ
KLVWRJUDP ZKHUH RI SLIHO YDOXHY DUH DERYH DQG RI SL[HO YDOXHVY DUH EHORZ

GDUNWDEOH XVHU PDQXDO
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WDUJHW OHYHO DXWRPDWLF PRGH

'H2QH WKH WDUJHW OHYHO IRU DXWRPDWLF H[SRVXUH FRUUHFWLRQ (9 UHODWLYH WR \
EODFN OHYHO FRUUHFWLRQ PDQXDO DQG DXWRPDWLF PRGHYV

$GMXVW WKH EODFN OHYHO SRLQW WR XQFOLS QHJDWLYH 5*% YDOXHYV

I1RWHR QRW XVH WKH EODFN OHYHO FRUUHFWLRQ WR DGG PRUH GHQVLW\ LQ EODFNV DV
JHOQHUDWLQJ QHIJDWLYH 5*% YDOXHV 7KLV FDQ FDXVH SUREOHPV ZLWK VRPH PRGXOHV O
PDSSLQJ FXUYH WR DGG GHQVLW\ WR WKH EODFNV URODH/D ¥ 8 O8O D RN CAPSR M XFUEHARWAID E R |
WKPOPLF WRWEGXOH RU HVWDEOLVK D GEHDNSHRXBREXIOHWKH

200 OLJKW GHSUHFDWHG

3O0HDVH QRWH WKDW WKIGWHBEBBKOWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
BOHDVH XVHWWRRH HTXD®R/GIXOH RUHWKRIVXWPHRGXOH ZLWKDIDZQ PDVN

/IRFDOO\ PRGLI\ HITSRVXUH EDVHG RQ SL[HO OLJKWQHVV

7KLY PRGXOH SXVKHV H[SRVXUH E\ LQFUHDVLQJ OLJKWQHVV ZLWK D *DXVVLDQ FXUYH RI
OLIJKWQHVYV

PRGXOH FRQWUROYV

HISRVXUH
7KH 200 OLJKW H[SRVXUH (9
FHQWHU

7KH PHGLDQ OLJKWQHVYV LPSDFWHG E\ WKH 200 OLJKW 7KH OLJKWQHVYVY PXVW EH VHW P
SURYLGH D JXLGH EDVHG RQ D VDPSOH IURP WKH LPDJH 7KH OLJKWQHVV RI WKH VHOHEF
EDU

ZLGWK

7KH ZLGWK RI WKH *DXVVLDQ FXUYH 7KLV QXPEHU LV H[SUHVVHG LQ JRQHV ZLWK WKH |

20PLF UJE

5HPDS WKH WRQDO UDQJH RI DQ LPDJH E\ UHSURGXFLQJ WKH WRQH DQG FRORU UHVSRQYV

7KLY PRGXOH FDQ EH XVHG HLWKHU WR H[SDQG RU WR FRQWUDFW WKH G\QDPLF UDQJH R
GLVSOD\ ,W SURWHFWV FRORUVY DQG FRQWUDVW LQ WKH PLG WRQHV UHFRYHUV WKH VKI
VKDGRZV +LJKOLJKWYV ZLOO QHHG H[WUD FDUH ZKHQ GHWDLOV QHHG WR EH SUHVHUYHG

7KH PRGXOH LV GHULYHG IURP DQRWKHU PRG%XOH@RIHNWKH FRBHOYBODPEREQWND :KLOH LW L
LQWHQGHG WR UHFRYHU KLJK G\QDPLF UDQJH LPDJHV IURP UDZ VHQVRU GDWD LBDV¥BQ El
EXUYRRGXOH 7KH IROORZLQJ YLGHR E\ WKH GHYHORSHU RI WKLV PRX®»0OH USIER YIHFPH\S D (
G\QDPLF UDQJH LQ GDUNWDEOH

*OPLF UMEWKH VXFFHVYBRPLFRGWROH IURP GDUNWDEOH :KLOH WKH XQGHUO\LQJ SULQFL
WKH GHIDXOW VHWWLQJYVY DQG WKHLU DVVXPSWLRQV KDYH VR XVHUV RI WKH SUHYLRXV )
ZRUN3*RZ WR WKH QHZ YHUVLRQ

IRWHHVSLWH WKH WHFKQLFDO ORRN RI WKLV PRGXOH WKH EHVW ZD\ WR VHW LW XS LV !
RYHUWKLQN WKH QXPEHUV WKDW DUH SUHVHQWHG LQ WKH *8, WR TXDQWLI\ WKH VWUHQJ

SUHUHTXLVLWHYV

,Q RUGHU WR JHW WKH EHVW IURP WKLV PRGXOH \RXU LPDJHV QHHG VRPH SUHSDUDWLR(

GDUNWDEOH XVHU PDQXDO


https://www.blender.org/
https://www.youtube.com/watch?v=zbPj_TqTF880
https://www.youtube.com/watch?v=zbPj_TqTF880
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FDSWXULQJ (775

,Q FDPHUD LW LV UHFRPPHQGHG WKDW \RX XVH D WHFKQLTXH NQRZQ DV y([SRVH 7R 7KF
VKRW VR WKDW WKH H[SRVXUH LV DV EULJKW DV SRVVLEOH ZLWKRXW FOLSSLQJ WKH KL.
EHFDXVH WKH LQ FDPHUD KLVWRJUDP VKRXOG EH WRXFKLQJ DOO WKH ZD\ XS WR WKH U
KDQG VLGH ZKLFK FRXOG LQGLFDWH FOLSSLQJ 7KLV WHFKQLTXH HQVXUHV \RX PDNH P
FDPHUDUV VHQVRU

7KH GHIDXOW DXWR H[SRVXUH PHWHULQJ PRGH LQ \RXU FDPHUD ZLOO QRUPDOO\ H[SRV}
LQ WKH LPDJH WHQGY WRZDUGY PLGGOH JUD\ 6RPHWLPHV IRU VFHQHY GRPLQDWHG E\
WKH LPDJH WR EULQJ WKRVH OLJKW WRQHV PRUH WRZDUGYV PLGGOH JUD\ )RU VFHQHYV C
WKH LPDJH DQG HQG XS FOLSSLQJ WKH KLJKOLJKWYV ,Q VXFK FDVHV \RX FDQ XVH WKH H
UDLVH RU ORZHU WKH H[SRVXUH 6 WKH GDUNWDEOH H[SRVXUH PRGXOH FDQ DXWRPDWLF
\RXU LPDJH

,Q VRPH FDVHV H J VSHFXODU KLJKOLJKWYV UH3HFWLQJ R+ VKLQ\ REMHFWV LW PD\ EH |
DZDUH WKDW DQ\ FOLSSHG GDWD LQ \RXU LPDJH LV LUUHYRFDE®QPQRVIREHKNUB JKD\WHOK |
UHFRQVWUXFWLRQ IHDWXUH WR KHOS PLWLJDWH WKH HtHFWV Rl WKH FOLSSLQJ DQG E
VHWWLQJV IRU WKLV |IHDWWERID \DWHEDXEWWRH FDPHUDY DOVR R+HU D yKLIKOLJKW SULRUL\
WKDW FDQ KHOS WR PD[LPLVH H[SRVXUH ZKLOH SURWHFWLQJ WKH KLIKOLJKWY DQG PD
LQ WKH OLYH YLHZ WR DOHUW WKH SKRWRJUDSKHU ZKHQ SDUWV RI WKH LPDJH DUH EHL

DGMXVW IRU WKH PLG WRQHYV

,Q WKHHSRVXPRGXOH DGMXVW WKH H[SRVXUH XQWLO WKH PLG WRQHV DUH FOHDU HQRXJ
DW WKLV SRLQW 6 WKH\ ZLOO EH UHFRYHUHG DV SDUW Rl WKH 20PLF SURFHVVLQJ +RZH
EODFN DUHDV HOVH WKH FRPSXWDWRRR WENH $IRRIPHFRHEAQSUHGLFWDEOH UHVXOWYVY )RU \
&DQRQ PDLQO\ UDZVSHHG WKH UDZ GHFRGLQJ OLEUDU\ RI GDUNWDEOH PD\ VHW DQ
FUXVKHG EODFNV DQG QHJDWLYH SL[HO YDOXHV ,I VR EULJKWHQ WKH EODFNV E\ VHWVW
WKH[SRVXPRGXOH

ZKLWH EDODQFH GHQRLVH GHPRVDLF

, \RX SODQ RAQOPLIFQUVEDXWR WXQHUXK XWH RAMKPRRGKXWOH WR 2UVW FRUUHFW DQ\ FRORU FLC
QHXWUDO FRORUV ,Q 5*% FRORU VSDFHV OXPLQDQFH DQFL F KIWEP X B D@QI @ FBIUG HOMHMMICR
DFFXUDWH PHDVXUHPHQWY RI ERWK ,I \RXU LPDJH LV YHU\ QRLV\ DGG DQ LQLWLDO VW
UHDGLQJV DQG XVH D GHPRVDKMBIRWLWKP <RX GRQUW QHHG WR ZRUU\ DERXW QRLVH LI
20PLF PDQXDOO\ ZLWKRXW XVLQJ WKH DXWR WXQHUYV

GLVDEOH WRQH PDSSLQJ PRGXOHYV

, \RX SODQ WR XVHPRRHW\WREFKURPLQDQFH SUHVHUYDWLRQERGHNXD¥R LMEKXVYRQULRXV WR
PDSSLQJ PRGXOHV 7KHVH PD\ SURGXFH XQSUHGLFWDEOH FRORU VKLIWVY WKDW ZRXOG F
1RQH RI WKHVH PRGXOHV VKRXOG EH UHAKAH URBE ZKHQ XVLQJ

GDUNWDEOH XVHU PDQXDO
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XVDJH

7TKHOPLF WRIEGXOH LV GHVLJQHG WR PDS WKH G\QDPLF UDQJH RI WKH SKRWRJUDSKHG VFl
Rl WKH GLVSOD\

7KLY PDSSLQJ LV GH2QHG LQ WKUHH VWHSVY HDFK KDQGOHG LQ D VHSDUDWH WDE LQ WK

TKWEHOWDE FRQWDLQV WKH yLQSXW VHWWLQJVY RI WKH VFHQH GH2QLQJ ZKDW FRQV
SKRWRJUDSKHG VFHQH

TKHUHFRQVWIIDE W+tHUV WRROV WR KDQGOH EORZQ KLIJKOLJKWYV

TKHORRWDE FRQWDLQV WKH DUWLVWLF LQWHQW RI WKH PDSSLQJ WKDW LV DSSOLHG |
VFHQH WDE 7KLY SDUW Rl WKH PRGXOH DSSOLHY DQ 6 VKDSHG SDUDPHWULF FXUYH
DQG UHPDS WKH JUD\ YDOXH WR WKH PLGGOH JUD\ RI WKH GEDWHODXDBHALN QH R PY B D
PRGXOHVY GR $V D JHQHUDO JXLGHOLQH \RX VKRXOG DLP WR LQFUHDVH WKH ODWLMW
HIWUHPHV RI WKH FXUYH

TKHGLVSODDE GH2QHV WKH RXWSXW VHWWLQJVY UHTXLUHG WR PDS WKH WUDQVIRUPHC
FDVHV WKH SDUDPHWHUV LQ WKLV WDE UDUHO\ UHTXLUH DGMXVWPHQW

TKIRSWLRVMDE LQFOXGHYVY VRPH RSWLRQDO DGYDQFHG VHWWLQJY DQG SDUDPHWHUV

*OPLF WHQGY WR FRPSUHVV ORFDO FRQWUDVW VR DIWHU \RX KDYH 2QLVKHG DGMXVWLQ
IRU WKLV XVORBDOKHR @ WEXYM <RX PD\ DOVR ZDQW WR LQFUHDW¥ROKH BVMOODRRIBWIORE) DQ G
SHUKDSV WR IXUWKHU DGMXVWWKHHWRIXBW X]HILQJ WKH

7KH UDQJHUPIF UVEVOLGHUY DUH OLPLWHG WR W\SLFDO DQG VDIH YDOXHV EXW \RX FDQ
ULJKW FOLFNLQJ DQG HQWHULQJ YDOXHV ZLWK WKH NH\ERDUG

I1RWHOPLF WEQQRW EH VHW ZLWK HQWLUHO\ QHXWUDO SDUDPHWHUV UHVXOWLQJ LQ D ¥
HQDEOHG WKH LPDJH LV DOZD\V DW OHDVW VOLJKWO\ DtHFWHG <RX FDQ KRZHYHU FRF

LQ WKRIRWDE VHW FRQWUDVW WR ODWLWXGH WR DQG PLG WRQHYV VDWXUDWLF
LQ WEKEHWLRVMIMDE VHW FROQWUDVW LQ VKDGRZVROWG LQ KLIJIKOLJKWV WR

,Q WKLV FRQ2JXUDWLRQ 20PLF ZLOO RQO\ SHUIRUP D ORJDULWKPLF WROQAHPBBELQJ EHW:

JUDSKLF GLVSOD\

7KH JUDSKLF GLVSOD\ DWe@/KIHF WREGKIOWKREHUY PXOWLSOH YLHZVY WR KHOS \RX WR XQGH
FDQ F\FOH WKURXJK WKHVH YLHZARRVWRQ IWKKIHULJKW Rl WKH JUDSK GLVSOD\ <RX FDQ DO\

D[HV RQ DQG R+ XVLQUFWR®&H

7KH IROORZLQJ YLHZVY DUH DYDLODEOH

ORRN RQO\

7KLV LV WKH GHIDXOW YLHZ 7KH PDLQ EULJKW FXUYH VKRZV KRZ WKH G\QDPLF UDQJH F
GLVSOD\ UHIHUUHG RXWSXW UDQJH 7KH RUDQJH GRW VKRZV WKH PLGGOH JUD\ SRLQW
ODWLWXGH UDQJH DQG WKH RUDQJH SDUW RI WKH FXUYH DW WKH ERWWRP LQ®IRFONWHYV
WDE KDV VRPH FRQWUROV WR GHDO ZLWK WKLV 7KH GDUNHU FXUYH VKRZV KRZ WKH FF
DQG KLJKOLJKWYV

GDUNWDEOH XVHU PDQXDO
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ORRN PDSSLQJ OLQHDU

7KLV YLHZ VKRZV WKH PDSSLQJ RI LQSXW YDOXHY > @ WR RXWSXW YDOXHV LQ OLQHDL
DQG WKH RXWSXW WUDQVIHU IXQFWLRQ 1RWH WKDW LQ D VFHQH UHIHUUHG ZRUNZ3RZ L
WKH JUDSK RQO\ VKRZV LQ RXW YDOXHV LQ WKH LQWHUYDO > @ LQ RUGHU WR PDNH W
FXUYH PDSSLQJ WRREDWMXFXHBE WM QH FXUKRM DFWXDO YDOXH RI WKH VFHQH ZKLWH SRLQW
WKHD[LVH[SUHVVHG DV D SHUFHQWDJH RI DQ LQSXW YDOXH R

ORRN PDSSLQJ ORJ
7KH VDPH DV WKH SUHYLRXV YLHZ EXW SORWWHG LQ ORJ VSDFH

GDUNWDEOH XVHU PDQXDO
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G\QDPLF UDQJH PDSSLQJ
7KLV YLHZ LV LQVSLUHG E\ WKH $QVHO $GDPV =RQH 6\WWHP VKRZLQJ KRZ WKH JRQHV L«
RXWSXW OLGGOH JUD\ IURP WKH VFHQH LV DOZD\V PDSSHG WR LQ WKH RXWSXW OLQ
WRQDO UDQJHV WRZDUGV WKH H[WUHPHV Rl WKH VFHQH H[SRVXUH UDQJH DUH FRPSUHV
GLVSOD\ VSDFH OHDYLQJ PRUH URRP IRU WKH PLG WRQHV WR EH VSUHDG RXW RYHU WK

UHSUHVHQWHG E\ WKH GDUNHU JUD\ SRUWLRQ LQ WKH PLGGOH

1RWHKHQ VRPH SDUDPHWHUYVY DUH WRR HWUHPH UHVXOWEDRR WEDQ KOOQH BALL H ONHK HXR ULYGHW
6DQLWL]LQJ LV LOOXVWUDWHG LQ WZR ZD\V RQ WKH ORRN YLHZV

$ GRW EHFRPLQJ UHG LQGLFDWHY WKDW WKH OLQHDU SDUW RI WKH FXUYH LV SXVKH
ORRWDE UHGX6BWRKRKGUHHFHQWHU WKH OLQHDKDSRIZW XKL OKOWK KKIW\D EDPIDWHRY
$ GRW EHFRPLQJ D KDOI FLUFOH LQGLFDWHYVY WKDW FRQWUDVW LV WRR ORZ JLYHQ W

FRQW UDY WKRRMDE R G VOO LF UDQJWHKH QMD E

PRGXOH FRQWUROYV

VFHQH

7KH FROQWUROMHQOWMBEHDUH VLPLODU LQ SULQFDHYHPIR XOKR\EFD BFNWKIUD\ ZKLWH 7KH GL
OHYHOMWXPHV GLVSOD\ UHIHUUHG SL[HOV YDOXHV EHWZPAHEOOBRRQR® \RX WARKKHARHNWQ VFHQ
SL[HOV EHWZHHQ 6LQ2QLW\ (9 DQG LQ2QLW\ (9 ZKLFK IRUFHV WKH XVH RI D GLxHUHQW

GDUNWDEOH XVHU PDQXDO
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PLGGOH JUD\ OXPLQDQFH KLGGHQ E\ GHIDXOW

7KLV VHWWLQJ DOORZV \RX WR GHFLGH ZKDW OXPLQDQFH LQ WKH VFHQH VKRXOG EH FR
EH UHPDSSHG WR LQ GLvsoOD\ 8VH WKH FRORU SLFNHU WRRO WR UHDG WKH DYHUDJ
D SKRWRJUDSK RI D JUD\ FDUG RU D FRORU FKDUW ,7 FKDUW RU FRORUFKHFNHU VKRW
FRORU SLFNHU WRRO FDQ EH XVHG WR TXLFNO\ VDPSOH WKH OXPLQDQFH RI WKH JUD\ S
FRORU SLFNHU FDQ EH XVHG WR VDPSOH WKH DYHUDJH OXPLQDQFH RI WKH VXEMHFW

7KLY KDV DQ HtHFW RQ WKH SLFWXUH WKDW LV DQDORJRXV WR D EULIJKWQHVV FRUUHF\
KLIKOLJKWV EXW IDLO WR UHFRYHU VKDGRZV 9DOXHV FORVH WR JUHDWO\ UHFRYHU V
KDUVKO\ DQG UHVXOW LQ ORFDO FRQWUDVW ORVVHV

KHQ PRGLI\LQJ WKH PLGGOH JUD\ OXPLQDQFH WKH ZKLWH DQG EODFN H[SRVXUHV DUH
SUHYHQW WKH G\QDPLF UDQJH IURP FOLSSLQJ DQG WR KHOS \RX VHW WKH ULJKW SDUDF
DGMXVWPHQW SHUIRUPHG E\ WKH JUD\ VOLGHU \RX FDQ FRUUHFW WKH ZKLWH DQG EOD

1RWH<RX DUH QRW DGYLVHG WR XVH WKLV FRQWURO WR VHW PLGGOH JUD\ KHQFH LW LV
WKH[SRVXPRGXOH WR VHW WKH PLGGQ/DUBD BRIWHI O +RAHYHU LI \RX ZLVK WR PDNH WKLV
FDQ HQDEOH LWKYHWEK WKRP PLG JUBKNBDROKRIVLRSWK FDE

ZKLWH UHODWLYH H[SRVXUH

7KH QXPEHU RI VWRSV (9 EHWZHHQ WKH VFHQH PLGGOH JUD\ OXPLQDQFH DQG WKH VFt}
ZKLWH SHDN ZKLWH 7KLV LV WKH ULJKW ERXQG RI WKH VFHQH G\QDPLF UDQJH WKDW .
EULIKWHU WKDQ WKLY YDOXH RQ WKH VFHQH ZLOO EH FOLSSHG SXUH ZKLWH RQ WKH C
OXPLQDQFH LQ 5*% VSDFH RYHU WKH GUDZQ DUHD DVVXPHV LW LV SXUH ZKLWH DQG VI
WKH PD[LPXP WR OXPLQDQFH

EODFN UHODWLYH H[SRVXUH

7KH QXPEHU RI VWRSV (9 EHWZHHQ WKH VFHQH PLGGOH JUD\ OXPLQDQFH DQG WKH VFt
EODFN PD[LPXP GHQVLW\ 7KLV LV WKH OHIW ERXQG RI WKH VFHQH G\QDPLF UDQJH WK
HYHU\WKLQJ GDUNHU WKDQ WKLV YDOXH RQ WKH VFHQH ZLOO EH FOLSSHG SXUH EODFN
PLQLPXP OXPLQDQFH LQ 5*% VSDFH RYHU WKH GUDZQ DUHD DVVXPHV LW LV SXUH EODF
WR UHPDS WKH PLQLPXP WR OXPLQDQFH 7KH EODFN FRORU SLFNHU PHDVXUHPHQW LV
LGHQWLI\ ZKHWKHU WKH PLQLPXP OXPLQDQFH LV SXUH EODFN DFWXDO GDWD RU MXVW
ZLWK KLJK TXDOLW\ GHPRVDLFLQJ :KHQ WKH FRORU SLFNHU SXWV WKH EODFN H[SRVXU
PHDVXUHPHQW KDV IDLOHG DQG \RX ZLOO QHHG WR DGMXVW LW PDQXDOO\

7KH EODFN UHODWLYH H[SRVXUH DOORZV \RX WR FKRRVH KRZ IDU \RX ZDQW WR UHFRYH

G\QDPLF UDQJH VFDOLQJ DQG DXWR WXQH

7KH DXWR WXQH FRORU SLFNHU FRPELQHV WKH DERYH FRORU SLFENHUV DQG DOORZV \R
VDPH WLPH XVLQJ WKH PD[LPXP RI WKH GUDZQ UHJLRQ DV WKH ZKLWH DQG WKH PLQLP>
ODQGVFDSH SKRWRJUDSK\ EXW XVXDOO\ IDLOV IRU SRUWUDLWY DQG LQGRRU VFHQHV

:KHQ QR WUXH ZKLWH DQG EODFN DUH DYDLODEOH RQ WKH VFHQH WKH PD[LPXP DQG Pl
QRW YDOLG DVVXPSWLRQV DQ\ PRUH "\QDPLF UDQJH VFDOLQJ V\PPHWULFDOO\ VKULQNYV
DQG WKH FXUUHQW SDUDPHWHUV 7KLV ZRUNV ZLWK ERWK FRORU SLFNHUV DQG DGMXV
HI[SRVXUHV

I1RWH7KHUH LV QR GLUHFW UHODWLRQVKLS EHWZHHQ \RXU FDPHUD VHQVRUUV G\QDPLF Ul
SKRWRQV7R3KRWRV RUJ PHDVXUHPHQWY DQG WKH G\QDPLF UDQJH LQ 20PLF VFHQH ZKL\
KDSSHQ ERIIRRMHEQ WKH SLSHOLQH IRU H[DPSOH D EODFN UDZ RxVHW WKBPO ERXIDVG PDS EC
WKHRUHWLFDOO\ LQ2QLWH G\QDPLF UDQJH DW LWV LQSXW 7KLV KDV WR GR RQO\ ZLWK S
VHQVRU FDSDELOLWLHYV

7KHWFHQH UHIEBUNERZ IRUFHV D EODFN OHYHO FRUUHWMBRRVQBRRGXOH ZAKLMKKHQVXUHV WK
G\QDPLF UDQJH VERRFERSXW LV DURXQG (9 PRVW RI WKH WLPH 'HFUHDVH WKLV YDOX
UHODWLYH H[SPPXWR 6Q (9 IDLOV WR XQFOLS EODFNV

GDUNWDEOH XVHU PDQXDO
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UHFRQVWUXFW

7KLV WDE SURYLGHV FRQWUROV WKDW EOHQG WUDQVLWLRQV EHWZHHQ XQFOLSSHG DQG
UHFRQVWUXFW FRORUV IURP DGMDFHQW SL[HOV ,W LV GHVLJQHG WR KDQGOH VSRWOLJK
WKH VKRW VXFK DV QDNHG OLJKW EXOEV RU WKH VXQ GLVF LQ WKH IUDPH DQG DLPV DW
GHVLJQHG WR UHFRYHU ODUJH DUHDV RI FOLSSHG SL[HOV RU LQ SDLQW PLVVLQJ SDUWV

W FDQ VRPHWLPHYV EH XVHIXKOL WO GJRW BIHHF RKRHG X A AW.IORRUGHU WR SURYLGH DGGLWLRQ
UHFRQVWUXFWLRXDIKARUWIWKWKBHFRQUWSM KWILR@LIKW GDWD E\ GHIDXOW <RX VKRXOG QR
PDIJHQWD KLJKOLJKWYV ZKLFK ZLOO QHHG WR FER &XPWQI& OHIHEHW KO W K H

)LUVWO\ D PDVN QHHGV WR EH VHW XS WR LGHQWLI\ WKH SDUWV Rl WKH LPDJH WKDW ZL
7KHUH DUH WKHQ VRPH DGGLWLRQDO FRQWUROV WR 2QH WXQH VRPH RI WKH WUDGH R=z%V

KLIKOLJKWYV FOLSSLQJ

7KHVH FRQWUROV DOORZ \RX WR FKRRVH ZKLFK DUHDV RI WKH LPDJH DUH LPSDFWHG E\ \

WKUHVKROG

$Q\ SL[HOV EULJKWHU WKDQ WKLV WKUHVKROG ZLOO EH D+HFWHG E\ WKH UHFRQVWUXF\
ZKLWH SRLQW WHWQMD R/ KH\ GHIDXOW WKLV FRQWURO LV VHW WR (9 PHDQLQJ WKDW
EULJKWHU WKDQ WKH ZKLWWESIRIH WORIWG HQY WRKHWKH KLJKOLJKW UHFRQVWUXFWLRQ WR
WKLV PHDQV WKDW KLJKOLJKW UHFRQVWUXFWLRQ LV HtHFWLYHO\ GLVDEOHG E\ GHIDXO
HQDEOHG ZKHQ UHTXLUHG 7KHUWHJIROHJRKWRY XWHHF RIGHBWXXUFHW B B QWGE ® BN WKKLH K O L J K W
UHFRQVWUXFWLRRQPWRNVKRZ WKH PDVN DQG ORZHU WKLV WKUHVKROG XQWLO WKH KLJ
VHOHFWHG LQ ZKLWH E\ WKH PDVN ,W PD\ EH XVHIX0O WRUNX R YUHUYH[IS R WHCHVIRPIDE R@X VR X
ZKLFK SL[HOV LQ WKH UDZ 20H KDYH EHHQ FOLSSHG DQG ZKHWKHU WKRVH SL[HOV DUH
WKHP

WUDQVLWLRQ

8VH WKLY FRQWURO WR VRIWHQ WKH WUDQVLWLRQ EHWZHHQ FOLSSHG DQG YDOLG SL[H
DPRXQW RI EOXU LQ WKH PDVN VR WKDW WKH WUDQVLWLRQ EHWZHHQ FOLSSHG DQG QF
VPRRWKHU EOHQGLQJ EHWZHHQ WKH FOLSSHG DQG QRQ FOLSSHG UHJLRQV ORYLQJ WKL
PDVN PDNLQJ WKH WUDQVLWLRQ LQ WKH PDVN PXFK VKDUSHU DQG WKHUHIRUH UHGXFL
DQG QRQ FOLSSHG DUHDV

GLVSOD\ KLIJKOLJKW UHFRQVWUXFWLRQ PDVN

&OLFN RQ WKH LFRQ WR WKH ULJKW RI WKLY ODEHO WR WRJJOH WKH GLVSOD\ Rl WKH K
WKDW \RX WXUQ WKLV RQ ZKLOH DGMXVWLQJ WKH DERYH FRQWUROV

EDODQFH

7KHVH FRQWUROV DOORZ \RX WR EDODQFH WKH WUDGH R*V EHWZHHQ WKH YDULRXV UHFI

VWUXFWXUH WH[WXUH

8VH WKLV WR FRQWURO ZKHWKHU WKH UHFRQVWUXFWLRQ DOJRULWKP VKRXOG IDYRU SEC
WU\LQJ WR UHFRQVWUXFW WKH WH[WXUH XVLQJ VKDUS GHWDLOV H[WUDFWHG IURP XQF(
LQ WKH PLGGOH DW ZKLFK IDYRUV ERWK VWUDWHJLHVY HTXDOO\ ,I \RX KDYH ORWYV RI
WKHUH LV QR WH[WXUH GHWDLO DYDLODEOH WR UHFRQVWUXFW VR LW LV EHWWHU WR |
, \RX KDYH ORWV RI DUHDV ZKHUH RQO\ RQH RU WZR FKDQQHOV DUH FOLSSHG WKHQ W
XQFOLSSHG FKDQQHO V DQG PRYLQJ WKH VOLGHU WR WKH ULJKW ZLOO SODFH PRUH HI
WKLV XQFOLSSHG GDWD

EORRP UHFRQVWUXFW

8VH WKLV WR FRQWURO ZKHWKHU WKH DOJRULWKP WULHV WR UHFRQVWUXFW VKDUS GH
WKDW DSSUR[LPDWHV WKH EORRPLQJ HxHFW \RX JHW ZLWK WUDGLWLRQDO 20P EORRP
PD[LPLVH WKH VKDUSQHVV RI WKH GHWDLO LQ WKH FOLSSHG DUHDV ORYH WKLV VOLGHI
WKHVH DUHDV ,QWURGXFLQJ PRUH EOXU ZLOO XVXDOO\ WHQG WR GDUNHQ WKH KLJKOL.
FRORUIXO UHFRQVWUXFWLRQ
JUD\ FRORUIXO GHWDLOV

8VH WKLV WR FRQWURO ZKHWKHU WKH DOJRULWKP IDYRUV WKH UHFRYHU\ RI PRQRFKUR
WKH VOLGHU WR WKH ULJKW LI \RX ZDQW PRUH FRORU LQ WKH KLIJKOLJKWY ORYH WKH \
VDWXUDWLRQ RI WKH KLIJIKOLJKWV W FDQ EH KHOSIXO WR UHGXFH WKH VDWXUDWLRQ L
RXW RI JDPXW FRORUYV

GDUNWDEOH XVHU PDQXDO
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ORRN

'KHQ ZRUNLQJ P@®MMOE LW LV UHFRPPHQGHG WKDW \RX PRQLWRORRKHREVESKY H K/IS\O ERH YF
VWDUWYV IURP WKH VFHQH GLVSOD\ EODFN OHYHOV DW WKH ERWWRP OHIW RI WKH JUDSK
GLVSOD\ ZKLWH OHYHOV DW WKH WRS ULJKW 6RPHWLPHV LI WKH FRQVWUDLQWYV RQ WKF
DQG RU KLJKOLJKWV UHJLRQV FDQ yRYHUVKRRW WKH OLPLWV RI WKH GLVSOD\ DQG DQ F
VSOLQH

,/ \RX VHH WKH RUDQJH ZDUQLQJ LQGLFDWRU DW HLWKHU HQG RI WKH 6 FXUYH FRUUHFW
FXUYH EDFN WR D VPRRWK PRQRWRQLFDOO\ LQFUHDVLQJ FXUYH 7KLV PD\ LQYROYH

UHGXFLQJ WKH ODWLWXGH DQG RU FRQWUDVW
DGMXVWLQJ WKH VKDGRZV KLJKOLJKWYV VOLGHU WR VKLIW WKH ODWLWXGH DQG DOO

HQVXULQJ WKDW WKH VFHQH UHIHUUHG EODFN DQG ZKLW RHOQWDEWLDNYHHHRQXYUHRBE L
IRU WKH FKDUDFWHULVWLFV RI WKH VFHQH

VHWWLQJ RQH RU ERWK RI WKH FR®WYW D M WERE KQIMGRQ WKH

I WRWDUJHW EODFN OXRMLWQD@FRIQVH®EDE LV QRQ JHUR WKLV FDQ DOVROPDK HMLEV2QIG BXOW
VPRRWK PRQRWRQLF VSOLQH DQG UHGXFLQJ WKLV FDQ DOVR &HQDSOHE W HR® [WRK X QRERHUW
LPSOLFDWLRQV RI WKLV

FRQWUDVW

7TKHOPLE FXUYH LV FUHDWHG E\ FRPSXWLQJ WKH SRVLWLRQ RI YLUWXDO QRGHV IURP WK
WKHP 7KLV LV VLPLODU WR KRZ WKH WRQH FXUYH PRGXOH RSHUDWHV EXW KHUH WKH
VSOLW LQWR WKUHH SDUWV 6 D PLGGOH OLQHDU SDUW DQG WZR H[WUHPLWLHV WKDW V
WR WKH HQGV RI WKH H[SRVXUH UDQJH

7TKH FRQWUDVW VOLGHU FRQWUROV WKH VORSH RI WKH PLGGOH SDUW RI WKH FXUYH D\
G\QDPLF UDQJH WKH JUHDWHU WKH FRQWUDVW VKRXOG EH VHW WR LQ RUGHU SUHVHU
PRVWO\ DtHFWV WKH PLG WRQHV 1RWH WKDW JOREDO FRQWUDVW KDV DQ LPSDFW RQ V
FRQWUDVW LPDJH ZLOO ORRN XQVKDUS HYHQ WKRXJK LW R2E8WRERADLEG YO O Q V KHDW $XIQF WVLKRHC

6HWWLQJ WKH FRQWUDVW WR DOPRVW FRPSOHWHO\ GLVDEOHV WKH 6 FXUYH WKRXJK
VSOLQHV LQ WKH KLIJKOLJKWYV DQG VKDGRZV

KDUGQHVY SUHYWRXVBW SRZHU IDFWRU IXQFWLRQ

.QRZQ DV WEBIHW SRZHU IDFWRWGKQFMWL RQGHYJOPHLEFVURRVVRVOLGHU LV KLGGHQ E\ GHILC
DGMXVWHG DXWRPDWLFDOO\ EDVHBQMD E DTRX PV NH WKLY VOLGHU YLVLEL®XWRXDQMNEW
KD UG Q HQVWRKSHN L R\(DE

7KLY SDUDPHWHU LV WKH SRZHU IXQFWLRQ DSSOLHG WR WKH RXWSXW WUDQVIBPPIXQFW
ZKLFK FDQ PHDQ WRR PDQ\ WKLQJV LQ LPDJLQJ DSSOLFDWLRQV VR ZH VKRXOG VWRS X
FRPSUHVV WKH PLG WRQHV WR DFFRXQW IRU GLVSOD\ QRQ OLQHDULWLHYVY RU WR DYRLG
IRUPDWY 7KLV LV D FRPPRQ RSHUDWLRQ ZKHQ DSSO\LQJ ,&& FRORU SUR20OHV H[FHSW |

ZKLFK KDYH D OLQHDU yJDPPD RI +RZHYHOP LPWI WK H RXIMDONVNLRIORIDULWKPLFD
ZKLFK LV QRW VRPHWKLQJ ,&4& FRORU SUR20HV NQRZ WR KDQGOH $V D FRQVHTXHQFH L
LW ZLOO UHVXOW LQ D GRXEOH XS ZKLFK ZRXOG FDXVH WKH PLGGOH JUD\ WR EH UHPD¢
GLVSOD\ UHIHUUHG VSDFH

ODWLWXGH

7KH ODWLWXGH LV WKH UDQJH EHWZHHQ WKH WZR QRGHV HQFORVLQJ WKH FHQWUDO OL
SHUFHQWDJH Rl WKH G\QDPLF UDYBH @MDPE HCKLYWKHODWLYH H[SRVXUH PLQXV EODFN U
OXPLQDQFH UDQJH WKDW LV UHPDSSHG LQ SULRULW\ DQG LW LV UHPDSSHG WR WKH OX
SDUDPHWHU ,W LV XVXDOO\ DGYLVDEOH WR NHHS WKH ODWLWXGH DV ODUJH DV SRVVLE
\RX FDQ FRPSHQVDWH E\ HLWKHU GHFUHDVLQJ WKH ODWLWXGH VKBIGRZ Q K WKID LOIBWMVWE
SDUDPHWHU RU GHFUHDVLQJ WKH FRQWUDVW

7KH ODWLWXGH DOVR GH2QHV WKH UDQJH RI OXPLQDQFHVY WKDW DUH QRW GHVDWXUDW!}
PLG WRQHV VDWXUDWLRQ

GDUNWDEOH XVHU PDQXDO
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VKDGRZV KLJKOLJKWYV EDODQFH

%\ GHIDXOW WKH ODWLWXGH LV FHQWHUHG LQ WKH PLGGOH RI WKH G\QDPLF UDQJH ,I
WKH EDODQFH SDUDPHWHU DOORZV \RX WR VOLGH WKH ODWLWXGH DORQJ WKH VORSH
7KLY DOORZV PRUH URRP WR EH JLYHQ WR RQH H[WUHPLW\ RI WKH G\QDPLF UDQJH WKD!
GHPDQG LW

PLG WRQHV VDWXUDWLRQHSWHNMBRXXORLQDQFH VDWXUDWLRQ

$W H[WUHPH OXPLQDQFHV WKH SL[HOV ZLOO WHQG WRZDUGV HLWKHU ZKLWH RU EODFN
DVVRFLDWHG ZLWK WKHP WKH VDWXUDWLRQ RI WKHVH SL[HOV PXVW EH ,Q RUGHU Wi
VDWXUDWLRQ SRLQW SL[HOV RXWVLGH WKH PLG WRQH ODWLWXGH UDQJH DUH SURJUHYV
7KH GDUNHU FXUNXOPLR MOEBISK LQGLFDWHYV WKH DPRXQW RI GHVDWXUDWLRQ WKDW LV D¢
UDQJH ORYLQJ WKH VOLGHU WR WKH ULJKW SXVKHV WKH SRLQW ZKHUH GHVDWXUDWLRC
UHVXOWLQJ LQ D VWHHSHU GHVDWXUDWLRQ FXUYH ,I SXVKHG WRR IDU WKLV FDQ UHVX
VOLGHU WR WKH OHIW EULQJY WKH SRLQW DW ZKLFK FRORU GHVDWXUDWLRQ ZLOO VWD!
JHQWOHU GHVDWXUDWLRQ FXUYH ,I \RX ZRXOG OLNH WR VHH PRUH FRORU VDWXUDWLR
ZKLWH UHODWLYH H[YRWQWIBHE Q WERW \HW FOLSSLQJ WKRVH KLIJKOLJKWY PRYH WKH PL(
ULJKW WR LQFUHDVH WKH VDWXUDWLRQ

30HDVH QRWH WKDW WKLV GHVDWXUDWLRQ VWUDWHJ\ KDV FK D@R HRS UFREPLFIXU$I(ER W RG $H\EH
GL+tHUHQW VOLGHU F RIQWWIRPHOMEMIDHG H VIRXXFUDWWUR®HUW WR WKH SUHYLRXV GHVDW
VHOHFWLQJ yY F RLGDR W KVHF  H QVFMHL Q J RHWW RAEDVE

7KLV FRQWURO LV VHW WR E\ GHIDXOW DQG LW LV QRZ UHFRPPHQGHG WKDW VDWXUDW
yDGG EDVLF FRORUIXOQHVYV KDVFRORY EFGED® RMERUWHE HRU WKLYV SXUSRVH

GLVSOD\

7KH SDUDPHWHUV LQ WKLY WDE VKRXOG UDUHO\ UHTXLUH DGMXVWPHQW

WDUJHW EODFN OXPLQDQFH

7KH GHVWLQDWLRQ SDUDPHWHUYV VHW WKH WDUJHW OXPLQDQFH YDOXHV XVHG WR UHPEL

RI WKH WLPH WKH UHPDLQLQJ EHLQJ ZKHQ \RX RXWSXW LQ OLQHDU 5*% VSDFH 5(&
HQFRGHG GDWD 7KHVH VHWWLQJV VKRXOG WKHUHIRUH EH XVHG ZLWK FDXWLRQ EHFD X}
IRU GLVSOD\ SUHYLHZ DQG 20H RXWSXW

7KH WDUJHW EODFN OXPLQDQFH SDUDPHWHU VHWV WKH JURXQG OHYHO EODFN RI WKH
PLQLPXP QRQ JHUR YDOXH WKDW FDQ EH HQFRGHG E\ WKH DYDLODEOH QXPEHU RI ELWV
JHUR PHDQV WKDW VRPH QRQ JHUR OXPLQDQFHV ZLOO EH PDSSHG WR LQ WKH RXWSXW
GDUNHVW SDUWV Rl WKH VKDGRZV ,QFUHDVLQJ WKLV VOLGHU ZLOO SURGXFH UDLVHG |
yUHWUR ORRN

WDUJHW PLGGOH JUD\
7KLV LV WKH PLGGOH JUD\ RI WKH RXWSXW PHGLXP WKDW LV XVHG DV D WDUJHW IRU Wtk
PHGLD WKH DFWXDO JUD\ LV FRPSXWHG ZLWK WKH JDPPD FRUUHFWLRQ PLGGOH JUD\A
ZLWK D JDPPD RI JLYHV DQ DFWXDO PLGGOH JUD\ WDUJHW RI
WDUJHW ZKLWH OXPLQDQFH

7KLY SDUDPHWHU DOORZV \RX WR VHW WKH FHLOLQJ OHYHO ZKLWH RI WKH WDUJHW PHC
GDPSHQHG PXWHG ZKLWHV WR DFKLHYH D UHWUR ORRN

7R DYRLG GRXEOH XSV DQG ZDVIOPGA RXWEEPDBNVD yIJDPPD FRPSUHVVLRQ UHYHUWLQJ Wt
FRUUHFWLRQ VR WKH PLGGOH JUD\ LV FRUUHFWO\ UHPDSSHG DW WKH HQG 7R UHPRYH
IDFWRU WR DQG WKH PLGGOH JUD\ GHVWLQDWLRQ WR

RSWLRQV

FRORU VFLHQFH

7KLV VHWWLQJ GHIDXOWRUWRHZ LPDJHV DQG GH2QHV WKH DO JRWPLW KPIECKNGIIE FXWKIDV \
HI WUHPH OXPLQDQFH GHVDWXUDWLRQ VWUDWHJ\ 7R UHYHUW W-R MLKHUBERKAD WLKROVU SPIUD
WR RY ,/ \RX KDYH SUHYLRXVO\ PDGH HGLWYV WR DQ LPBJALXVULIEK RO BIHWOY B
EH VHW WR RQH RI WKHVH YHUVLRQV LQ RUGHU WR SURYLGH EDFNZDUG FRPSDWLELOLW

GDUNWDEOH XVHU PDQXDO
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SUHVHUYH FKURPLQDQFH
'"H2QH KRZ WKH FKURPLQDQFH VKRXOGP EH WDELGAOHIJ QRW DW DOO RU XVLQJ RQH RI WKI

'KHQ DSSO\LQJ WKH 6 FXUYH WUDQVIRUPDWLRQ LQGHSHQGHQWO\ RQ HDFK FRORU WKH
PRGL2HV WKH SURSHUWLHV Rl WKH XQGHUO\LQJ VSHFWUXP DQG XOWLPDWHO\ WKH FKU!
\RX FKRRVH yQR LQ WKH SUHVHUYH FKURPLQDQFH SDUDPHWHU 7KLV YDOXH PD\ \LHOG
YDOXHV EXW LW PD\ QHJDWLYHO\ LPSDFW ODWHU SDUWV RI WKH SLSHOLQH IRU H[DPSC

7KH RWKHU YDOXHV RI WKLY SDUDPHWHU DOO ZRUN LQ D VLPLODU zZD\ ,QVWHDG RI DSS
LQGHSHQGHOPLB\UBGEYLGHY DOO WKH WKUHH FRPSRQHQWY E\ D QRUP 1 DQG DSSOLHV
UHODWLRQVKLS EHWZHHQ WKH FKDQQHOV LV SUHVHUYHG

7KH YDOXH RI WKH SUHVHUYH FKURPLQDQFH SDUDPHWHU LQGLFDWHYV ZKLFK QRUP LV X\

QRPHDQV WKDW WKH UDWLRV EHWZHHQ WKH 5*% FKDQQHOV DUH QRW SUHVHUYHG
GHVDWXUDWH WKH KLIKOLJKWY DQG FDQ EH KHOSIXO ZKHQ WKHUH DUH RXW RI JDI

PD[ 5*%LV WKH PD[LPXP YDOXH RI WKH 5 * DQG % FKDQQHOV 7KLV LV WKH VDPH EH
WKHOPLF WLIEGXOH ,W WHQGV WR GDUNHQ WKH EOXHV HVSHFLDOO\ VNLHV DQG WR
FKDQQHOV DUH FOLSSHG ,W FDQ DOVR :DWWHQ WKH ORFDO FRQWUDVW VRPHZKDW

OXPLQDQEW B OLQHDU FRPELQDWLRQ RI WKH 5 * DQG % FKDQQHOV ,W WHQGV WR ¢
UHGV DQG WHQGV QRW WR EHKDYH VR ZHOO ZLWK VDWXUDWHG DQG RXW RI JDPXW

5*% SRZHU QIRWUWKH VXP RI WKH FXEHV RI WKH 5 * DQG % FKDQQHOV GLYLGHG E\ \
%u 5t *t %t ,W LV XVYDOO\ D JRRG FRPSURPLVH EHWZHHQ WKH PD[ 5*% DQG Wtk

5*% HXFOLGHD®DQRWKRKH SURSHUW\ RI EHLQJ 5*% VSDFH DJQRVWLF VR LW ZLOO \HL(
ZKLFK ZRUNLQJ FRORU SUR20H LV XVHG ,W ZHLJKV PRUH KHDYLO\ RQ KLJKOLJKWYV
KLIKOLIJKWY GHVDWXUDWLRQ DQG LV SUREDEO\ WKH FORVHVW WR D FRORU 20P OR

7TKHUH LV QR yULJKW FKRLFH IRU WKH QRUP DQG WKH DSSURSULDWH FKRLFH GHSHQGV
<RX DUH DGYLVHG WR H[SHULPHQW DQG GHFLGH IRU \RXUVHOI ZKLFK VHWWLQJ JLYHV W
DUWLIDFWYV

FROQWUDVW LQ KLJKOLJKWYV

7KLV FRQWURO VHOHFWY WKH GHVLUHG FXUY D WOUPH D WIRCKLH) K LEXIOY B K WK HH@ IBY BUKHRNK Y H
JXDUDQWHHG QRW WR RYHU RU XQGHU VKRRW EXW KDV TXLWH P X®®MOBFHANQONW DYRWEG H DR
RQ WKH VORSH RI WKH VSOLQH ZKLFK PDNHV WKH FXUYH VKDUSHU DQG KHQFH LQWURG
6HOHFWRQ@WRRVHQV WKLV FRQVWUDLQW UHVXOWLQJ LQ D JHQWOHU FXUYH ZLWK OHVYV \

FRQWUDVW LQ VKDGRZV

7KLV FRQWURO VHOHFWYV WKH GHVLUHG FXUYDWXRUIHF DWEOY KA HYKBRGRE V7K GG RY DKW VHYV
JXDUDQWHHG QRW WR RYHU RU XQGHU VKRRW EXW KDV TXLWHKPX8OISFRR @VW DIRW €@ H DR
RQ WKH VORSH RI WKH VSOLQH ZKLFK PDNHV WKH FXUYH VKDUSHU DQG KHQFH LQWURG
6HOHFWRQ@RRVHQV WKLV FRQVWUDLQW UHVXOWLQJ LQ D JHQWOHU FXUYH ZLWK OHVYV \

XVH FXVWRP PLGGOH JUD\ YDOXHV

(QDEOLQJ WKLV VHWWERRGGCOHWRHIVDNKIHXNOQDBRFPHYLVLEGH MDD WKHWK WKH FXUUHQWLF¥FHUYV
UJE\RX DUH DGYLVHG MBRWARREXOH WR VHW WKH PLGGOH JUD\ OHYHO VR WKLV VHWW
WKPILGGOH JUD\ OXPLQDQFKL®GH®HU

DXWR DGMXVW KDUGQHVV

%\ GHIDXOW WKLV VHWWLQO RVFHW@IEE O DHXWRPOWLFDOO\ FDOFXODWH WKH SRZHU IXQFW
DSSOLHG RQ WKH RXWSXW WUDQVIHU FXUYHKDWEKQINOVIGW W IZQ O O VDG 6 RBARIOAE®/ RDWHKD W Y
FDQ EH PDQXDOO\ VHW

LWHUDWLRQV RI KLJK TXDOLW\ UHFRQVWUXFWLRQ

8VH WKLV VHWWLQJ WR LQFUHDVH WKH QXPEHU RI SDVVHV RI WKH KLIJKOLJKW UHFRQVW
FRORU SURSDJDWLRQ LQWR FOLSSHG DUHDV IURP SL[HOV LQ WKH VXUURXQGLQJ QHLJKE
KLIKOLJKWYV EXW LW DOVR FRVWV PRUH LQ WHUPV RI SURFHVVLQJ SRZHU ,W FDQ EH X\
KLIKOLJKWY GXH WR FKDQQHO FOLSSLQJ

7KH GHIDXOW UHFRQVWUXFWLRQ ZRUNV RQ VHSDUDWH 5*% FKDQQHOV DQGKKDK RXQBDQ LRAC
UHFRQVWUXFWLRQ XVHV D GL+HUHQW DOJRULWKP WKDW ZRUNV RQ 5*% UDWLRV ZKLFK
OXPLQDQFH DQG FDQ XVH VHYHUDO LWHUDWLRQV WR JUDGXDWHO\ SURSDJDWH FRORUYV
+RZHYHU LI WRR PDQ\ LWHUDWLRQV DUH XVHG WKH UHFRQVWUXFWLRQ FDQ GHQHJHQH
LPSURSHUO\ LOQSDLQWHG LQWR FOLSSHG REMHFWYV FRORU EOHHGLQJ 6 IRU H[DPSOH Z}
VXQ GLVF VKRW WKURXJK WUHHY EHLQJ LQSDLQWHG ZLWK OHDI JUHHQ

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

DGG QRLVH LQ KLIJKOLJKWYV

7KLV DUWL2FLDOO\ LOQWURGXFHY QRLVH LOQWR WKH UHFRQVWUXFWHG KLJKOLJKWV WR S|
VXUURXQGLQJ DUHDV WKDW PD\ DOUHDG\ FRQWDLQ QRLVH 7KLV FDQ KHOS WR EOHQG W
VXUURXQGLQJ QRQ FOLSSHG DUHDYV

W\ASH RI QRLVH

7KLV VSHFL2HV WKH VWDWLVWLFDO GLVWULEXWLRQ Rl WKH DGGHG QRLVH ,W FDQ EH K|
QRLVH ZLWK WKH QDWXUDOO\ RFFXUULQJ QRLVH LQ WKH VXUUR X QSRIQAV B @HOLY HURWP WKH
FORVHVW WR QDWXUDO VHQVRU QRLVH EXW JD/XQWVEFRYEKXID\O SV BDBBV\L OO RWKDIQWR 20P
WKDW PRVW GHQRLVLQJ PRGXOHV ZLOO WXUQ WKH VHQVRU QRLVH IURP SRLVVRQLDQ W
WKDW EOHQGY EHWWHU LQWR WKH DFWXDO QRLVH LQ \RXU LPDJH

IUDPLQJ

*HQHUDWH D IUDPH DURXQG WKH LPDJH

7KH IUDPH FRQVLVWY RI D ERUGHU ZLWK D XVHU GH2QHG FRORU DQG D IUDPH OLQH ZLW
FRORU 9DULRXV RSWLRQV DUH DYDLODEOH WR FRQWURO WKH JHRPHWU\ DQG FRORU RI

PRGXOH FRQWUROYV

ERUGHU VLI]H

7KH VL]H Rl WKH IUDPH DV D SHUFHQWDJH Rl WKH XQGHUO\LQJ IXOO0 LPDJH

DVSHFW

7KH DVSHFW UDWLR Rl WKH 2QDO PRGXOH RXWSXW L H WKH XQGHUO\LQJ LPDJH SOXV V
RULHQWDWLRQ

7KH RULHQWDWLRQ RI WKH IUDPH SRUWUDLW ODQGVFDSH 6HOHFW GDXWRUO IRU GDUNYV
EDVHG RQ WKH XQGHUO\LQJ LPDJH

KRUL]JRQWDO YHUWLFDO SRVLWLRQ

6HOHFW IURP D VHW RI SUH GH2QHG UDWLRVY WR FRQWURO ZKHUH WKH XQGHUO\LQJ LPD
D[LV <RX FDQ DOVR ULJKW FOLFN DQG HQWHU \RXU RZQ UDWLR DV y[ \

I[UDPH OLQH VLI]H
7KH SHUFHQWDJH RI WKH IUDPH OLQH VL]H UHODWLYH WR WKH ERUGHU VL]H DW LWV VF
IUDPH OLQH R-VHW

7KH SRVLWLRQ RI WKH IUDPH OLQH UHODWLYH WR WKH XQGHUO\LQJ LPDJH &KRRVH |
&KRRVH IRU D IUDPH OLQH WKDW WRXFKHV WKH RXWHU ERUGHU

ERUGHU FRORU I UDPH OLQH FRORU

$ SDLU RI FRORU VHOHFWRUV ZKLFK DOORZ WKH ERUGHU DQG IUDPH OLQH FRORUV WR E
FRORU VHOHFWRU GLDORJ ZKLFK RxHUV D FKRLFH RI FRPPRQO\ XVHG FRORUV RU DOOR
FDQ DOVR DFWLYDWH D FRORU SLFNHU WR WDNH D FRORU SUREH IURP WKH LPDJH

VKRZ JXLGHV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HN RYHWBROUDGWHWDLOV

JOREDO WRQHPDS GHSUHFDWHG

3O0HDVH QRWH WKDW WKIGWHBEBBKOWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
B3OHDVH XVHOMKIH UPRGXOH LQVWHDG

&RPSUHVV WKH WRQDO UDQJH RI DQ +'5 LPDJH LQWR WKH OLPLWHG WRQDO UDQJH RI D W

*OREDO WRQHPDS SURFHVVHV HDFK SL[HO RI DQ +'5 LPDJH ZLWKRXW WDNLQJ WKH ORFD
IDVWHU WKDMWQRQRFIIOSSLQJ GHSUWEXAMD WHIKW OHDG WR OHVV FRQYLQFLQJ UHVXOWYV ZLWK
VFHQHYV

GDUNWDEOH XVHU PDQXDO
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PRGXOH FRQWUROYV

RSHUDWRU

7KH RSHUDWRUWBLHNLR KMBEGPDRGWDJIJROREDO WRQHPDS RSHUDWRUY DUH DYDLODEOH 'HSH(
RSHUDWRU GL+HUHQW SDUDPHWHUYV FDQ EH DGMXVWHG

6RPH RSHUDWRUYV DUH IXO0O\ VHOI DGMXVWLQJ DQG GR QRW UHTXLUH VSHFL2F FRQWUR

ELDVUDJRRSHUDWRU RQO\

7KLY SDUDPHWHU LQ3XHQFHV WKH FRQWUDVW RI WKH RXWSXW LPDJH ,W LV DQ HVVHQW
KLJK YDOXHVY DQG WKH YLVLELOLW\ RI GHWDLOV LQ GDUN DUHDV $ YDOXH RI LV UHF

WDUJHWDJRRSHUDWRU RQO\

$ VFDOH IDFWRU WR DGMXVW WKH JOREDO LPDJH EULJKWQHVV WR WKH EULJKWQHVV RI
VKRXOG PDWFK WKH EULIJKWQHVV RI \RXU RXWSXW GHYLFH +LJKHU YDOXHV OHDG WR D
GDUNHU LPDJH

GHWDLO DOO RSHUDWRUV

7KLY SDUDPHWHU FRQWUROV KRZ PXFK GHWDLO LV SUHVHUYHG IURP WKH RULJLQDO LQ:
LPDJH DIWHU WRQHPDSSLQJ

JUDGXDWHG GHQVLW\

6LPXODWH D JUDGXDWHG GHQVLW\ 20WHU LQ RUGHU WR FRUUHFW H[SRVXUH DQG FRORU
$ OLQH LV VKRZQ RQ VFUHHQ DOORZLQJ WKH SRVLWLRQ DQG URWDWLRQ RI WKH JUDGLHC

7KLV PRGXOH LV NQRZQ WR SURYRNH EDQGLQJ DUWLIDFWV XQGHU FHUWD L Q GIRQIGH WLRQ
PRGXOH WR DOOHYLDWH WKHVH LVVXHV

PRGXOH FRQWUROV

GHQVLW\
6HW WKH GHQVLW\ RI WKH 20WHU (9 $ ORZ YDOXH XQGHUH[SRVHV VOLJKWO\ ZKHUHDV
KDUGQHVYV

7KH SURJUHVVLYHQHVYV RI WKH JUDGLHQW $ ORZ YDOXH FUHDWHYVY D VPRRWK WUDQVLW|
PRUH DEUXSW

URWDWLRQ

7KH URWDWLRQ RI WKH 20WHU 1HJDWLYH YDOXHVY URWDWH FORFNZLVH 7KH URWDWLRQ
JUDGLHQW OLQH ZLWK WKH PRXVH

KXH

&KRRVH D KXH WR DGG D FRORU FDVW WR WKH JUDGLHQW

VDWXUDWLRQ

7KH VDWXUDWLRQ RI WKH FRORU FDVW WR DGG WR WKH JUDGLHQW GHIDXOWV WR D QH

JUDLQ

6LPXODWH WKH JUDLQ RI DQDORJ 20P 7KH JUDLQ LV SURFHVVHG RQ WKH / FKDQQHO RI /I

PRGXOH FRQWUROV

FRDUVHQHVV

7KH JUDLQ VL]H VFDOHG WR VLPXODWH DQ ,62 QXPEHU
VWUHQJIJWK

7KH VWUHQJIJWK RI WKH HxHFW

GDUNWDEOH XVHU PDQXDO
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KDJ]H UHPRYDO

$XWRPDWLFDOO\ UHGXFH WKH HxHFW RI GXVW DQG KD]JH LQ WKH DWPRVSKHUH 7KLV PRG
JLYH SLFWXUHV D FRORU ERRVW VSHFL2FDOO\ LQ ORZ FRQWUDVW UHJLRQV RI WKH LPDJH

+D]JH DEVRUEV OLJKW IURP REMHFWYV LQ WKH VFHQH EXW LW LV DOVR D VRXUFH RI GL£XV
2UVW HVWLPDWHYV IRU HDFK LPDJH UHJLRQ WKH DPRXQW RI KD]JH LQ WKH VFHQH ,W WKF
DFFRUGLQJ WR LWV ORFDO VWUHQJWK DQG UHFRYHUV WKH RULJLQDO REMHFW OLJKW

6BHWWLQJ ERWK RI WKH PRGXOHi{V FRQWUROV WR XQLW\ PD[LPL]JHV WKH DPRXQW RI KD]H
DUWLIDFWV 5HPRYLQJ WKH DWPRVSKHULF OLJKW HQWLUHO\ PD\ UHQGHU WKH LPDJH 3DW
2SWLPDO YDOXHV DUH W\SLFDOO\ EHORZ XQLW\ DQG DUH UDWKHU LPDJH GHSHQGHQW E>
SUHIHUHQFHYV

PRGXOH FRQWUROV

VWUHQJIJWK

7KH DPRXQW RI KDJH UHPRYDO $W XQLW\ WKH PRGXOH UHPRYHV SHUFHQW RI WKH G
1HJDWLYH YDOXHYVY LQFUHDVH WKH DPRXQW RI KDJH LQ WKH LPDJH

GLVWDQFH

/ILPLW WKH GLVWDQFH XS WR ZKLFK KD]JH LV UHPRYHG )RU VPDOO YDOXHV KD]H UHPRYI
LPDJH +D]H LV UHPRYHG IURP WKH HQWLUH LPDJH LI WKH GLVW IN@FRH QLW & A Bl DWH IUY HV WK
GLVWDQFH FRQWURO KDV QR HxHFW

KLIKOLJKW UHFRQVWUXFWLRQ

$WWHPSW WR UHFRQVWUXFW FRORU LQIRUPDWLRQ IRU SL[HOV WKDW DUH FOLSSHG LQ R

,] WKHVH SL[HOV DUH OHIW SDUWLDOO\ FOLSSHG LW FDQ UHVXOW LQ XQUHDOLVWLF FROF
JUHHQ DQG EOXH FKDQQHOV FOLSSHG ZLOO DSSHDU WR EH UHG ZLWKRXW DQ\ KLIJIKOLJKYV

7KUHH PHWKRGV RI UHFRQVWUXFWLRQ DUH DYDLODEOH

FOLS KLIJKOLJKWYV

&ODPS DOO SL[HOV WR WKH ZKLWH OHYHO L H FOLS WKH UHPDLQLQJ FRORU FKDQQHOV
FOLSSHG KLJKOLJKWY RFFXU LQ QDWXUDOO\ GHVDWXUDWHG REMHFWY H J FORXGV

UHFRQVWUXFW LQ /&K

$QDO\WH HDFK SL[HO ZLWK DW OHDVW RQH FOLSSHG FKDQQHO DQG DWWHPSW WR FRUUF
YDOXHV RI WKH RWKHU IRU %D\HU RU IRU ; 7UDQV SL[HOV LQ WKH D+tHFWHG VHQVRU
EH PRQRFKURPH EXW EULJKWHU DQG ZLWK PRUH GHWDLO WKDQ ZLWK yFOLS KLJKOLJKV
FRQWUDVW EDVH FXUYH ZKLFK UHQGHUV KLJKRQUE WY JEMKDRWANVHNWKHRG $YW ZLMIRG RSWLI
QDWXUDOO\ GHVDWXUDWHG REMHFWYV

UHFRQVWUXFW FRORU

8VH DQ DOJRULWKP WKDW WUDQVIHUV FRORU LQIRUPDWLRQ IURP XQFOLSSHG VXUURXQ(
ZRUNV YHU\ ZHOO RQ DUHDV ZLWK KRPRJHQHRXV FRORUV DQG LV HVSHFLDOO\ XVHIXO R
30HDVH QRWH WKDW WKLY PHWKRG FDQ SURGXFH PD]JH OLNH DUWLIDFWYV RQ KLJKOLJKW
HI[SRVHG 2QH VWUXFWXUHV LQ IURQW RI DQ RYHUH[SRVHG EDFNJURXQG

JRU KLIKOLJKW UHFRQVWUXFWLRQ WR EH HtHFWLYH \RX QHHG WR DHHOYRVXBBGXOH)HJIDWL

IRWHKHQ XVLQJ WKH KLJKOLJKW UHFRQVWUXDBWILR QRIEBRXMXG HWG 2 DW EHVXWH I X O KL RK®LLV B B
UHFRQVWURR®XAGR VR WKDW 20PLF KDV PRUH LQIRUPDWLRQ WR ZRUN ZLWK

PRGXOH FRQWUROV

PHWKRG

7KH PHWKRG XVHG WR UHFRQVWUXFW KLJKOLJKWY VHH DERYH

FOLSSLQJ WKUHVKROG

ODQXDOO\ DGMXVW WKH FOLSSLQJ WKUHVKROG DJDLQVW PDJHQWD KLJKOLJKWYV <RX VK

GDUNWDEOH XVHU PDQXDO
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KLIJIKSDVYV

$ KLIJK SDVV 20WHU

7KLY PRGXOH LV SULPDULO\ LQWHQGHG WR EHEXWHHGS LRR BERIP EH[Q B /@A R QWU WXVDQJ WKH PR
EOHQG PRGH RI yVRIW OLJKW IRU KLJK SDVV VKDUSHQLQJ

I1RWH7/KLY PRGXOH SHUIRUPV EOXUV LQ /DE FRORU VSDFH ZKLFK FDQ UHVXOW LQ XQGHVI
UHFRPPHQGHG ,QVWHBBQWVID WKHPRBADHWRU «QH VKD U SREFEDW FIR @MEOOM IRU JHQHUDC
VKDUSQHVYV

ORGXOH &RQWUROYV

VKDUSQHVYV

7KH VKDUSQHVV RI WKH 20WHU
FRQWUDVW ERRVW

7KH FRQWUDVW ERRVW

KRW SL[HOV

$XWRPDWLFDOO\ GHWHFW DQG HOLPLQDWH KRW SL[HOV

+RW SL[HOV DUH SL[HOV ZKLFK KDYH IDLOHG WR UHFRUG D OLJKW OHYHO FRUUHFWO\ 'H\
WKHLU QHLJKERUYV

PRGXOH FRQWUROV

WKUHVKROG

+RZ VWURQJ D SL[HOUV YDOXH QHHGYVY WR GHYLDWH IURP WKDW RI LWV QHLJKERUV WR E
VWUHQJIJWK

7KH EOHQGLQJ VWUHQJIJWK RI WKH KRW SL[HOV ZLWK WKHLU VXUURXQGLQJ

GHWHFW E\ QHLJKERXUV

(IWHQG WKH GHWHFWLRQ RI KRW SL[HOV 6 UHJDUG D SL[HO DV KRW LI D PLQLPXP RI RQC
GHYLDWH E\ PRUH WKDQ WKH WKUHVKROG OHYHO

PDUN ®[HG SL[HOV
9LVXDOO\ PDUN WKH FRUUHFWHG SL[HOV RQ WKH LPDJH DQG GLVSOD\ D FRXQW RI KRW !

LQSXW FRORU SURZ20H

'H2QH KRZ GDUNWDEOH ZLOO LQWHUSUHW WKH FRORUV RI WKH LPDJH

7KLY PRGXOH WDNHV WKH FRORU VSDFH XVHG E\ WKH LPDJH VRXUFH H J FDPHUD VFDQ(
VWDQGDUGL]HG ZRUNLQJ FRORU VSDFH 7KLV PHDQV WKDW VXEVHTXHQW PRGXOHV LQ Wk
VSHFL?2FV RI WKH LQSXW GHYLFH DQG FDQ ZRUN ZLWK DQG FRQYHUW WR IURP D FRPPRQ

:KHUH DQ LPDJH KDV EHHQ FDSWXUHG LQ D UDZ 20O0H WKH LQSXW FRORU SUR20H PRGXOH
HQKDQFHG FRORU PDWUL[ VSHFL2F IRU WKDW FDPHUD PRGHO ZKLFK ZLOO EH XVHG WR P
VSDFH ,I FRORU VSDFH LQIRUPDWLRQ LV HPERS&GWM &G RQRWHIERE B BEHL OOKKVH WKLV LQIRUP
PDSSLQJ WKH FRORUV WR WKH ZRUNLQJ SUR20H FRORU VSDFH 7KH XVHU FDQ DOVR H[SO
LPDJH DQG FDQ HYHQ VXSSO\ D FXVWRP ,&& FRORU SUR20H VSHFL2FDOO\ PDGH IRU WKH

$V SDUW RI WKH PDSSLQJ IURP WKH LQSXW FRORU VSDFH WR WKH ZRUNLQJ SUR20H VSDF
JDPXW XVLQUDWXW FOLRSMQRQV ZKLFK FDQ KHOS WR PLWLJDWH VRPH LQIUHTXHQW FRC
E\ WKH FKRYBGQGHULQJ LQWHQW

1RWH WKDW WKH 2QDO FRORU SUR20H WKDW ZLOO EH XVHG ZKHQ RN BEXWLRR ORRIR SHHDHDHH

GDUNWDEOH XVHU PDQXDO
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PRGXOH FRQWUROV

LQSXW SUR®OH

7KH SUR20H RU FRORU PDWUL[ WR DSSO\ $ QXPEHU RI PDWULFHV DUH SURYLGHG DORQJ
FDPHUD PRGHOV 7KH HQKDQFHG PDWULFHY DUH GHVLJQHG WR SURYLGH D ORRN WKDW

<RX FDQ DOVR VXSSO\ \RXU RZQ LQSXW ,&& SURBBOHIMNDQEGKEX\W HBHRWQRRHRRRORU LQ
+20( FRQILJ GDUNWDEOH FRIORRWKIEQ7$% /LY WKH GDUNWDEOH LQVWDO®DOLR QRXIUU KR WHR
GLUHFWRU\ 2QH FRPPRQ VRXUFH RI ,&& SUR20HV LV WKH VRIWZDUH WKDW LV VKLSSHG

SUR20HV VSHFL2F WR \RXU FDPHUD PRGHO <RX_RQE QHMHN WO OWREHNDOM NV R/ KWH \RXU R Z(
SUR20HYV

,/ \RXU LQSXW LPDJH LV D ORZ G\QDPLF UDQJH 20H OLNH -3(* RU D UDZ 20H LQ "1* IRUPI
HPEHGGHG ,&& SUR20H ZKLFK GDUNWDEOH ZLOO XVH E\ GHIDXOW <RX FDQ UHVWRUH W

ZRUNLQJ SUR®OH

7KH ZRUNLQJ SUR20H XVHG E\ GDUNWDEOHOV SURFHVVLQJ PRGXOHV (DFK PRGXOH FDQ
LQ DQG WKLV ZLOO WULJIJHU D FRQYHUVLRQ %\ GHIDXOW GDUNWDEOH ZLOO XVH yOLQF
FDVHV
JDPXW FOLSSLQJ

$FWLYDWH D FRORU FOLSSLQJ PHFKDQLVP ,Q PRVW FDVHV \RX FDQ OHDYH WKLV FRQWU
LPDJH VKRZV VRPH VSHFL2F IHDWXUHV VXFK DV KLJKO\ VDWXUDWHG EOXH OLJKW VRXUF
EODFN SL[HO DUWRBFWHO H HFHRORURDURUB AWQVRUPDWLRQ

&KRRVH IURP D OLVW RI 5*% SUR20HV ,QSXW FRORUV ZLWK D VDWXUDWLRQ WKDW H[FHI
DUH DXWRPDWLFDOO\ FOLSSHG WR D PD[LPXP YDOXH yOLQHDU 5HF 5*% DQG Yy$GREH
UDQJH RI XQFOLSSHG FRORUV ZKLOH yV5*% DQG yOLQHDU 5HF 5*% SURGXFH D WLJK!
SUHYHQWY DUWLIDFWV ZKLOH VWLOO PDLQWDLQLQJ WKH KLIJIKHVW FRORU G\QDPLFV

LQYHUW GHSUHFDWHG

30HDVH QRWH WKDW WKIGWHBEBBKOWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
B3OHDVH XVHOQWKBIGRFWRGXOH LQVWHDG

,QYHUW VFDQQHG QHJDWLYHV

PRGXOH FRQWUROV

FRORU RI ®OP PDWHULDO

&OLFNLQJ RQ WKH FRORUHG 2HOG ZLOO RSHQ D FRORU VHOHFWRU GLDORJ ZKLFK R+HUYV
\RX WR GH2QH DQ 5*% FRORU <RX FDQ DOVR DFWLYDWH WKH FRORU SLFNHU WR WDNH D
WKH XQH[SRVHG ERUGHU RI \RXU QHJDWLYH

GDUNWDEOH XVHU PDQXDO
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OHQV FRUUHFWLRAQ

$XWRPDWLFDOO\ FRUUHFW IRU DQG VLPXODWH OHQV GLVWRUWLRQ WUDQVYHUVDO FKU

7KLY PRGXOH LGHQWL2HVY WKH FDPHUD OHQV FRPELQDWLRQ IURP WKHOHD®V HKIY QWRUIOIMW D
SURYLGH FRUUHFWLRQ SDUDPHWHUYV

,( \RXU VA\VWHPOV OHQVIXQ OLEUDU\ KDV QR FRUUHFWLRQ SUR20H IRU WKH DXWRPDWLFD
FRQWUROV IRU WKH WKUHH SKRWRPHWULF SDUDPHWHUV EHORZ DUH UHSODFHG ZLWK D
SUR20H \RXUVHOI E\ VHDUFKLQJ IRU LW LQ WKH PHQX

, \RXU OHQV LV SUHVHQW LQ WKH OLVW EXW KDV QRW EHHQ FRUUHFWO\ LGHQWL2HG WK
SURJUDP WKIHY SRUWGHWDLOV 1RWH WKDW \RX PD\ QHHG WR UH LPSRUW WKH LPDJHV RC
PDGH DV WKH OHQV QDPH LV UHWULHYHG DV SDUW RI WKH LPSRUW SURFHVV

I \RX FDQUW 2QG \RXU OHQV FKHFNEXUUWQWO\QVWESHR O MVNG RIWHIQ WWHK\WQQHQV IWRKRHXSGDWH GI
WRRO ,I| WKHUH LV VWLOO QR PDWFKLIOHQYURDE OHEIRDWRX@® MHHIPKE FBH 7TRUVWHQ %URQJHU
GDUNWDEOHUOV XVHUV $OWHUQDWOMKBEIXR XS MRV EWWY WRA WR JHQHUDWH \RXU RZQ VHW
SDUDPHWHUV 'RQUW IRUJHW WR VKDUH \RXU SUR20H ZLWK WKH OHQVIXQ WHDP

PRGXOH FRQWUROV

FDPHUD

7KH FDPHUD PDNH DQG PRGHO DV GHWHUPLQHG E\ WKH LPDJHuUV ([LI GDWD <RX FDQ RYI
FDPHUD IURP D KLHUDUFKLFDO PHQX 2QO\ OHQVHV ZLWK FRUUHFWLRQ SUR20HV PDWFK!
OHQV

7KH OHQV PDNH DQG PRGHO DV GHWHUPLQHG E\ WKH LPDJHOV ([LI GDWD <RX FDQ RYHU
IURP D KLHUDUFKLFDO PHQX 7KLV LV PDLQO\ UHTXLUHG IRU SXUH PHFKDQLFDO OHQVHYV
SDUW\ OHQVHV
SKRWRPHWULF SDUDPHWHUV IRFDO OHQJWK DSHUWXUH IRFDO GLVWDQFH

/IHQV FRUUHFWLRQV GHSHQG RQ FHUWDLQ SKRWRPHWULF SDUDPHWHUV WKDW DUH UHDC
GLVWRUWLRQ 7&% YLIJQHWWLQJ DSHUWXUH IRU 7&% YLJQHWWLQJ DQG IRFDO GLVWD
IRFDO GLVWDQFH LQ WKHLU ([LI GDWD LQ ZKLFK FDVH \RX ZLOO QHHG WR VHW WKLV PD

<RX FDQ PDQXDOO\ RYHUULGH DOO DXWRPDWLFDOO\ VHOHFWHG SDUDPHWHUV (LWKHU \
GRZQ PHQX RU ZLWK WKH GURS GRZQ PHQX VWLOO RSHQ MXVW W\SH LQ \RXU RZQ YDO

FRUUHFWLRQV

&KRRVH ZKLFK FRUUHFWLRQV GLVWRUWLRQ 7&% YLJQHWWLQJ GDUNWDEOH VKRXOG D
FDPHUD KDV DOUHDG\ SHUIRUPHG VRPH LQWHUQDO FRUUHFWLRQV HJ YLIJQHWWLQJ R
ZLWK D VHSDUDWH SURJUDP

JHRPHWU\

,Q DGGLWLRQ WR FRUUHFWLQJ OHQV 3DZV WKLV PRGXOH FDQ FKDQJH WKH SURMHFWLR(
GHVLUHG SURMHFWLRQ W\SH HJ yUHFWLOLQHDU y2VK H\H ySDQRUDPLF YHTXLUHFW
YVHTXLVROLG DQJOH YyWKRE\ 2VK H\H 7R FRUUHFW WKH DVSHFWURWDWHRD Q@ ®UD\PRHIFR
PRGXOH

VFDOH

$GMXVW WKH VFDOLQJ IDFWRU RI \RXU LPDJH WR DYRLG EODFN FRUQHUV 3UHVV WKH D
GDUNWDEOH WR DXWRPDWLFDOO\ 2Q0G WKH EHVW 2W

PRGH

7KH GHIDXOW EHKDYLRU RI WRUVW IPRM@XCOWD LYW WRLWFK WKLV FRPERER[ WR yGLWWRXOD W {
WKH 3DZV GLVWRUWLRQV RI D VSHFL?2F OHQV LQYHUWHG H+HFW

7&% RYHUZULWH

&KHFN WKLV ER[ WR RYHUULGH WKH DXWRPDWLF FRUUHFWLRQ SDUDPHWHUV IRU 7&% 7K
SDUDPHWHUVY EHORZ 8Q FKHFN WKH ER[ WR UHYHUW EDFN WR DXWRPDWLF FRUUHFWLRC
7&% UHG 7&% EOXH

2YHUULGH WKH FRUUHFWLRQ SDUDPHWHUV IRU 7&% <RX FDQ DOVR XVH WKHVH VOLGHUYV
SUR20H GRHV QRW LQFOXGH 7&% FRUUHFWLRQ /RRN RXW IRU FRORUHG VHDPV DW IHDW
7%4%$ SDUDPHWHUV WR PLQLPL]H WKRVH VHDPV

GDUNWDEOH XVHU PDQXDO


https://lensfun.github.io/
https://dev.exiv2.org/boards/3/topics/2854
https://lensfun.github.io/lenslist/
https://lensfun.github.io/manual/v0.3.2/lensfun-update-data.html
https://lensfun.github.io/manual/v0.3.2/lensfun-update-data.html
https://www.darktable.org/2013/07/have-your-lens-calibrated/
https://lensfun.github.io/lenslist/
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FRUUHFWLRQV GRQH

2FFDVLRQDOO\ IRU D JLYHQ FDPHUD OHQV FRPELQDWLRQ RQO\ VRPH RI WKH SRVVLEOF
SUR20HV 7KLV PHVVDJH ER[ ZLOO WHOO \RX ZKLFK FRUUHFWLRQV KDYH DFWXDOO\ EHH(

I1RWH7&% FRUUHFWLRQV ZLOO QRW EH DSSOLHG WR LPDJHV WKDW KD®HYBHHRS LG H @WQRFGF
LPDJHNRU PRUH LQIRUPDWLRQ

1RWH/KH OHQV FRUUHFWLRQ PRGXOH ZLOO 200 LQ PLVVLQJ GDWD DW WKH ERUGHUV E\ U
FRUUHFWLRQV WKLV 200LQJ FDQ EH YLVLEOH HVSHFLDOO\ RQ QRLV\ LPDJHV &URS WKF

VKRZ JXLGHV
7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HNM RYHBROUDGHWDLOV

OHYHOV

$GMXVW EODFN ZKLWH DQG PLG JUD\ SRLQWYV

7KH OHYHOV WRRO R+tHUV WZR PRGHV RI RSHUDWLRQ

PDQXDO
7KH OHYHOV WRRO VKRZV D KLVWRJUDP Rl WKH LPDJH DQG GLVSOD\V WKUHH EDUV ZLW
EODFN PLGGOH JUD\ DQG ZKLWH SRLQWV LQ DEVROXWH YDOXHV RI LPDJH OLJKWQHVV

ORYLQJ WKH EODFN DQG ZKLWH EDUV WR PDWFK WKH OHIW DQG ULJKW ERUGHUV RI WKH
IXOO DYDLODEOH WRQDO UDQJH LQFUHDVLQJ WKH LPDJHUOV FRQWUDVW

ORYLQJ WKH PLGGOH EDU ZLOO PRGLI\ WKH PLG WRQHV ORYH LW WR WKH OHIW WR PDNI
ULJKW WR PDNH LW GDUNHU 7KLV LV RIWHQ UHIHUUHG WR DV FKDQJLQJ WKH LPDJHUV J

7KUHH FRORU SLFNHUVY DUH DYDLODEOH IRU VDPSOLQJ WKH EODFN ZKLWH DQG JUD\ SR
DGMXVWV WKH EODFN DQG ZKLWH SRLQW DQG SXWV WKH JUD\ SRLQW H[DFWO\ LQ WKH F

DXWRPDWLF
7KH PRGXOH DXWRPDWLFDOO\ DQDO\VHVY WKH KLVWRJUDP RI WKH LPDJH GHWHFWV WKH
GH2QH WKH EODFN SRLQW WKH JUD\ SRLQW D QG HNKH QWHOHDWRY WROMWWHVHVERUGHUV

IRWHSQGHU FHUWDLQ FRQGLWLRQV HVSHFLDOO\ ZLWK KLJKOWH V BEPGRWGXDW HRED E © M R GOXLRIH W (
SL[HO DUWLIDFWYVY 6HH WKH yJDPXW EQISXWN G R ORHWKEIRKBEBH VK HQIRUPDWLRQ DERXW KRZ
LVVXH

PRGXOH FRQWUROV

PRGH

7KH PRGH RI RSHUDWLRQ DXWRPDWLF RU PDQXDO

EODFN DXWRPDWLF PRGH RQO\

7KH EODFN SRLQW LQ SHUFHQWLOHY UHODWLYH WR WKH OHIW ERUGHU RI WKH KLVWRJU
JUD\

7KH JUD\ SRLQW LQ SHUFHQWLOHY UHODWLYH WR WKH OHIW DQG ULJKW ERUGHUV RI WK
ZKLWH SRLQW FRUUHFWLRQV

ZKLWH
7KH ZKLWH SRLQW LQ SHUFHQWLOHYVY UHODWLYH WR WKH ULJKW ERUGHU RI WKH KLVWRJ

OLTXLI\

ORYH SL[HOV DURXQG E\ DSSO\LQJ I[IUHHVW\OH GLVWRUWLRQV WR SDUWV RI WKH LPDJH X

GDUNWDEOH XVHU PDQXDO


http://en.wikipedia.org/wiki/Percentile
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QRGHYV

(DFK RI OLTXLI\GV WRROV LV EDVHG RQ QRGHV $ SRLQW FRQVLVWY RI D VLQJOH QRGH D
OLQNHG QRGHV GH2QLQJ D SDWK

(DFK LQVWDQFH RI WKH OLTXLI\ PRGXOH LV OLPLWHG WR D PD[LPXP RI QRGHV 6 IRU PF
+RZHYHU SOHDVH QRWH WKDW WKH OLTXLI\ PRGXOH FRQVXPHV D ORW RI VI\VWHP UHVRX

'UbDJ WKH FHQWUDO SRLQW RI D QRGH WR PRYH WKH QRGH DURXQG 7KH UDGLXV GHVFULI
ZLWKLQ WKLV UDGLXVY 7R FKDQJH WKH UDGLXV GUDJ WKH KDQGOH DW WKH FLUFXPIHUHC
GHVFULEHVY WKH GLUHFWLRQ RI WKH GLVWRUWLRQ DQG LWV VWUHQJIJWK LV GHSLFWHG E\
GUDJJLQJ LWV DUURZ KHDG

SRLQWYV

$ SRLQW FRQVLVWYV RI D VLQJOH QRGH DQG VWUHQJIJWK YHFWRU

&OLFN WKH SRLQW LFRQ WR DFWLYDWH WKH SRLQW WRRO DQG WKHQ FOLFN RQ WKH LPD.
LFRQ WR DGG PXOWLSOH SRLQWYV ZLWKRXW KDYLQJ WR FOLFN WKH LFRQ DJDLQ HDFK WLI

SRLQW PRGHYV

7KH VWUHQJWK YHFWRU RI D SRLQW KDV WKUHH GL+xtHUHQW PRGHV 7KHVH FDQ EH WRJJO
DUURZKHDG RI WKH VWUHQJWK YHFWRU

OLQHDU

$ OLQHDU GLVWRUWLRQ LQVLGH WKH FLUFOH VWDUWLQJ IURP WKH RSSRVLWH VLGH RI
GLUHFWLRQ 7KLV LV WKH GHIDXOW PRGH

UDGLDO JURZLQJ

7KH VWUHQJWK YHFWRUUGOV HtHFW LV UDGLDO VWDUWLQJ ZLWK D VWUHQJWK RI LQ WK
PRGH LV GHSLFWHG E\ DQ DGGLWLRQDO FLUFOH ZLWK WKH DUURZ SRLQWLQJ RXWZDUGYV

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex4.png
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UDGLDO VKULQNLQJ

7KH VWUHQJIJWK YHFWRUUV H+tHFW LV UDGLDO VWDUWLQJ ZLWK D VWUHQJWK RI LQ W
7KLV PRGH LV GHSLFWHG E\ DQ DGGLWLRQDO FLUFOH ZLWK WKH DUURZ SRLQWLQJ LQZD

IHDWKHULQJ

GHIDXOW PRGH

%\ GHIDXOW WKH VWUHQJWK YDULHVY OLQHDUO\ IURP WR EHWZHHQ WKH FHQWHU D
SRVVLEOH WR PRGLI\ WKH IHDWKHULQJ HxHFW E\ FOLFNLQJ RQ WKH FHQWHU RI WKH FLL

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex4.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex4.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex3.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex3.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex3.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex1.png
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IHDWKHUHG PRGH
,Q YIHDWKHUHG PRGH WZR FRQWURO FLUFOHV DUH GLVSOD\HG ZKLFK FDQ EH PRGL2HG
H+tHFW 1RWH WKDW FOLFNLQJ WKH FHQWHU RI WKH FLUFOH DIJDQRWHWNXYVQVWR MDAV KH U

PRGH

UHPRYLQJ SRLQWYV

$ SRLQW FDQ EH UHPRYHG E\ ULJKW FOLFNLQJ RQ WKH FHQWHU RI WKH QRGH

OLQHV DQG FXUYHYV

/ILQHY DQG FXUYHVY DUH VHTXHQFHV RI SRLQWY OLQNHG WRIJHWKHU E\ VWUDLJKW RU FXU
DVVRFLDWHG VWUHQJIJWK YHFWRUYV

&OLFN WKH DSSURSULDWH LFRQ WR DFWLYDWH WKH OLQH RU FXUYH WRRO DQG WKHQ FO
IRUPLQJ WKH SDWK 5LJKW FOLFN DQ\ZKHUH ZKHQ WKH ODVW SRLQW KDV EHHQ SODFHG L

+ROG &WUO ZKLOH FOLFNLQJ RQ WKH OLQH FXUYH LFRQ WR DGG PXOWLSOH OLQHV FXUY
5LJKW FOLFN D VHFRQG WLPH WR H[LW FUHDWLRQ PRGH DIWHU WKH 2QDO OLQH RU EFEXUYl

OLQHV

FXUYHV

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex2.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex2.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex2.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex5.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex5.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex5.png
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&WUO FOLFN RQ D OLQH RU FXUYH VHJPHQW WR DGG D QHZ FRQWURO SRLQW &WUO ULJK
SRLQW

5LJKW FOLFN RQ D VHIJPHQW WR UHPRYH WKH VKDSH FRPSOHWHO\ &WUO $OW FOLFN RQ I
WR D FXUYH DQG YLFH YHUVD

OLQN PRGHYV

&WUO FOLFN RQ WKH FHQWHU RI D QRGH WR FKDQJH WKH ZD\ WKH SRLQWYV RI D FXUYH DI
FRUUHVSRQG WR GLxHUHQW ZD\V RI KDQGOLQJ WKH VWHHSQHVV RI WKH EH]JLHU FXUYH X

DXWRVPRRWK

7KLV LV WKH GHIDXOW PRGH LQ ZKLFK FRQWURO KDQGOHYVY DUH QRW GLVSOD\HG 6 FRQV
VPRRWK FXUYH

FXVS

&RQWURO KDQGOHV FDQ EH PRYHG LQGHSHQGHQWO\ 7KLV PRGH LV GHSLFWHG E\ D WUL
VPRRWK

&RQWURO KDQGOHYV DOZD\V JLYH D VPRRWK FXUYH 7KLV PRGH LV GHSLFWHG E\ D GLDP|
VI\PPHWULFDO

&RQWURO KDQGOHYVY DUH DOZD\V PRYHG WRJHWKHU 7KLV PRGH LV GHSLFWHG E\ D VTXD

YLHZ DQG HGLW QRGHYV

&OLFN WKH QRGH WRRO LFRQ WR DFWLYDWH RU GHDFWLYDWH WKH QRGH HGLW WRRO 7K
WKHLU FRQWUROV $OWHUQDWLYHO\ \RX FDQ ULJKW FOLFN RQ WKH LPDJH DW DQ\ WLPH I

ZDUSV DQG QRGHV FRXQW

7KLV LQIRUPDWLRQ 2HOG GLVSOD\V WKH QXPEHU RI ZDUSV LQGLYLGXDO GLVWRUWLRQ R

VKRZ JXLGHYV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RlI WKH JXLGHXLG6HN RYHWBROUDGHWDLOV

ORFDO FRQWUDVW

(QKDQFH WKH LPDJHUV ORFDO FRQWUDVW

7KLV LV DEFKLHYHG XVQRBDHL W R 8@ BITLD@NQ RRIUPDOL]HG EQWBWHBWR® K PRGHYV ZRUN H[FOX!
FKDQQHO IURP /ODRFDRHODSOWHFIWDRDY EHHQ GHVLJQHG WR EH UREXVW DJDLQVW XQZDQWt
UHYHUVDOV DORQJ HGJHYV

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex6.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/liquify/liquify_ex6.png
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PRGXOH FRQWUROYV

PRGH
&KRLFHORFDO ODSOWHHIRDWHUDNEKKHUR®ORZLQJ VHFWLRQV GH2?2QH WKH FRQWUROV DYDL
PRGHV

ELODWHUDO JULG

FRDUVHQHVV

$GMXVW WKH FRDUVHQHVY RI WKH GHWDLOV WR EH DGMXVWHG

FRQWUDVW

&RQWURO KRZ VWURQJO\ WKH DOJRULWKP GLVWLQJIJXLVKHY EHWZHHQ EULJKWQHVYV OHYl
ORRN

GHWDLO
$GG RU UHPRYH GHWDLO +LJKHU YDOXHV LQFUHDVH ORFDO FRQWUDVW

ORFDO ODSODFLDQ

7R XQGHUVWDQG WKH SDUDPHWHUV RI WKH ORFDO ODSODFLDQ 20WHU RQH FDQ WKLQN F
IROORZLQJ JUDSK

7KLV FXUYH LV DSSOLHG WR WKH LPDJH LQ D ZD\ WKDW ZRUNV ORFDOO\ DQG DYRLGV KDC

7KH ORFDO ODSODFLDQ PRGH DOVR VXSSRUWY VKDGRZ OLIWLQJ DWX® BRZKOD QKWK E RKPCIUIHK
PRGXOH

GHWDLO

$GG RU UHPRYH GHWDLO +LJKHU YDOXHV LQFUHDVH ORFDO FRQWUDVW 7KLV LQVHUWYV
LQFUHDVH RU GHFUHDVH ORFDO FRQWUDVW

KLIKOLJKWYV

7KLY DxtHFWV RQH HQG Rl WKH 6 VKDSHG FRQWUDVW FXUYH H+*xHFWLYHO\ LQFUHDVLQJ F
YDOXH SXOOV WKH KLIKOLJKWV GRZQ

VKDGRZV

6LPLODU WR WKH KLIJIKOLJKWYV SDUDPHWHU WKLY D+tHFWV WKH RWKHU HQG RI WKH FRQ!'
WKH VKDGRZV $ KLJKHU YDOXH JLYHV PRUH FRQWUDVW LQ WKH VKDGRZV $ ORZHU YDO
VLPXODWH D 200 OLJKW 1RWH WKDW WKLV LV GRQH ZLWK ORFDO PDQLSXODWLRQ RI WK
GDUN LPDJH FDQQRW EH EULJKWHQHG LQ WKLV ZD\ 86 RQO\ GDUN REMHFWYV LQ IURQW RI

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/local-contrast/local-laplacian-curve.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/local-contrast/local-laplacian-curve.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/local-contrast/local-laplacian-curve.png
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PLG WRQH UDQJH

7KLY FRQWUROV WKH H[WHQW RI WKH 6 VKDSHG SDUW RI WKH FRQWUDVW FXUYH $ ODU.
PRUH YDOXHV DV PLG WRQHYVY DQG IHZHU YDOXHY DV KLIKOLJKWY DQG VKDGRZV ,Q KLJk
WR UHGXFH WKLV YDOXH WR DFKLHYH VWURQJHU UDQJH FRPSUHVVLRQ E\ ORZHULQJ WK
1RWH KRZHYHU WKDW IRU UHDOO\ VWURQJ +'5 VFHQDULRY WKL EPYN ZXWNKEBWVSWHQ FRF
FRPSUHVVHV WKH UDQJH SHUKDSV ZLWK DQ DSSUR[LPDWHO\ ORJDULWKPLEFXH YEUXKH
PRGXOH PD\ OHDG WR PRUH SOHDVLQJ UHVXOWY DW WLPHV EXW LV DOVR PRUH SURQH

7KLY VHWWLQJ FDQ FDXVH EDQGLQJ DUWLIDFWYV LQ WKH LPDJH LI SXVKHG WR H[WUHPH
GDUNWDEOH FRPSXWHV WKH IDVW DSSUR[LPDWLRQ RI WKH ORFDO ODSODFLDQ 20WHU

ORZOLJKW YLVLRQ

6LPXODWH KXPDQ ORZOLJKW YLVLRQ 7KLV PRGXOH FDQ DOVR EH XVHG WR SHUIRUP D GC

7KH LGHD LV WR RADFRRAXRPWHYRVIRQZKLFK LV SHUFHLYHG E\ WKH URGY UDWKHU WKDQ WK
OLJKW 6FRWRSLF OLJKWQHVV LV WKHQ PL[HG ZLWK SKRWRSLF YDOXH UHJXODU FRORU L
PRGXOH FDQ DOVR VBRYXQDYHWHMEKHIGE®ELQJ VRPH EOXHQHVYV WR WKH GDUN SDUWV RI WKH

7KLY PRGXOH FRPHV ZLWK VHYHUDO SUHVHWYV ZKLFK FDQ EH XVHG WR JHW D EHWWHU L(

PRGXOH FRQWUROYV

FXUYH

7KH KRUL]RQWDO D[LV UHSUHVHQWY SL[HO OLJKWQHVV IURP GDUN OHIW WR EULJKW U
YLVLRQ IURP QLJKW YLVLRQ ERWWRP WR GD\ YLVLRQ WRS

EOXH
6HW WKH EOXH KLQW LQ VKDGRZV 3XUNLQMH H+*HFW

ORZSDVYV

$SSO\ D ORZ SDVV 20WHU IRU H[DPSOH D *DXVVLDQ EOXU WR WKH LPDJH ZKLOH FRQWL

7KLY PRGXOH LV SULPDULO\ LQWHQGHG WR EHEXWHHGE LRR ERIP HLI Q B /@ R Q WU VR/DMA RARKGW U L
PDVNMUHVHW ZLRWKHWEB\HQG PRGH

1RWH/ KLV PRGXOH SHUIRUPV EOXUV LQ /DE FRORU VSDFH ZKLFK FDQ SURGXFH XQGHVLU
UHFRPPHQGHG ,QVWHBBQWWVIID WK PRD®DH URU E O X UWIR@HRUT WR®IG)XOH IRU G\QDPLF UDC
FRPSUHVVLRQ

PRGXOH FRQWUROV

UDGLXV
7KH UDGLXV RI WKH EOXU
VRIWHQ ZLWK
7KH EOXU DOJRULWKP WR XVH
JDXVVLDQ #OXWU DOO LPDJH FKDQQHOV / D E
ELODWHUD®ORWMIKH / FKDQQHO RQO\ ZKLOH SUHVHUYLQJ HGJHYV
FRQWUDVW

+LJKHU DEVROXWH YDOXHVY LQFUHDVH FRQWUDVW /RZHU DEVROXWH YDOXHV UHGXFH FF
QHIJDWLYH LPDJH $ YDOXH RI ]JHUR OHDGVY WR D QHXWUDO SODQH

EULIKWQHVYV
1HJDWLYH YDOXHY GDUNHQ WKH LPDJH 3RVLWLYH YDOXHV OLJKWHQ WKH LPDJH
VDWXUDWLRQ

7KH FRORU VDWXUDWLRQ 1HJDWLYH YDOXHV UHVXOW LQ FRPSOHPHQWDU\ FRORUV E\ L
LOQFUHDVH FRORU VDWXUDWLRQ /RZHU DEVROXWH YDOXHVY UHGXFH FRORU VDWXUDWLR

GDUNWDEOH XVHU PDQXDO


http://en.wikipedia.org/wiki/Scotopic_vision
http://en.wikipedia.org/wiki/Purkinje_effect
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OXW '

7TUDQVIRUP 5*% YDOXHV ZLWK D ' /87 20H

$ '/87 LV D WULGLPHQVLRQDO WDEOH WKDW LV XVHG WR WUDQVIRUP D JLYHQ 5*% YDOXI
IRU 20P VLPXODWLRQ DQG FRORU JUDGLQJ

7KLY PRGXOH DFXHBWYW SQJKDOGFOXWPPQ@QBY 8QFRPSUHVVHG ' /87 GDWD LV QRW VDYH(
WKH ;03 20H EXW LV LQVWHDG VDYHG WR WKH ' /87 20H SDWK LQVLGH WKH ' /87 URRW I
\RXU ' /87 IROGHU SURSHUO\ 6 VKDULQJ DQ LPDJH ZLWK LWV ;03 LV SRLQWOHVV LI WKH LU
20H LQ WKHLU RzZzQ "' /87 IROGHU

7KH FRPSUHVVHG JRURDRQO\ DYDLODEOH ZKHQ *0,& LV LQVWDOOHG 7KLV IRUPDW FDQ KF
GDWD ORDGHG IURP WKRHD/@®WH S/HD RHGOWMR WKH GDWDEDVH DQG ;03 20HV

I1RWHWKH PRGXOH FOLSY DOO YDOXHV RXWVLGH RI WKH UDQJH > @ <RX PD\ KDYH WR U]

XVDJH

/187V DUH PRVW FRPPRQO\ XVHG LQ GDUNWDEOH IRU FRORU JUDGLQJ RU 20P ORRN VLPXOI
LV SODFHG D{@WHIUF WRBGXOH LQ WKH SLIHOSLSH DQG VKRXOG EH DSSOLHG WR D QHXWUDC
VSHFL2F ORRN :KLOH \RX FDQ 2QG KXQGUHGV RI IUHH /87V RQ WKH LQWHUQHW \RX VKRX
FRPSDWLEOH ZLWK WKH GDUNWDEOH HQYLURQPHQW DQG ZRUN3RZ 6 LQFRPSDWLEOH /87V
WKH ULVN D FRORU JUDGLQJ /87 VKRXOG KDYH EHHQ FUHDWHG WR ZRUN ZLWK RQH RI Wk
EHORZ |IRU ERWK WKH LQSXW DQG WKH RXWSXW RI WKH PRGXOH

&DPHUD ORJ /87V DV ) ORJ RU 6 /RJ DUH GLxHUHQW WR FRORU JUDGLQJ DQG 20P ORRN
FRQYHUW WKH FDPHUD ORJ UDZ GDWD LQWR VRPHWKLQJ OLQHDU UDZ GDWD RU RWKHU F
,Q WKLV FDYXWVEKRIGXOH VKRXOG EH PDQXDOO\ SCGHHARY BEHMEDXY WRBD R P FBGROEM 2QFH \I
KDYH GRQH WKLV \RX FDQ QR ORQJHU FKRRVH DQ yDSSOLFDWLRQ FRORU VSDFH 7KH yL
VKRXOG EH DOLJQHG ZLWK WKH3IRKWSMNVY RWWKHKDBW WKLV XVH FDVH KDV QRW \HW EHHQ

PRGXOH FRQWUROV

®OH VHOHFWLRQ

&KRRVH WKH ' /87 20H WR XVH )LOH VHOHFWLRQ LV LQDFWLYH LI WKH SUBTHURRWHRO G
SURFHVVLQJ

DSSOLFDWLRQ FRORU VSDFH

$ '/87 LV GH2QHG UHODWLYH WR D VSHFL2F FRORU VSDFH &KRRVH WKH FRORU VSDFH I
EXLOW &XEH 20HV DUH XVXDOO\ UHODWHG WR 5(& ZKLOH PRVW RWKHUV DUH UHODW:

LOWHUSRODWLRQ

7KLY GH2QHV KRZ WR FDOFXODWH RXWSXW FRORUV ZKHQ LQSXW FRORUV DUH QRW H[DF
'/87 7KHUH DUH WKUHH LOWHUSRODWLRQ PHWKRGY DYDLODEOH WHWUDKHGUDO GHID
DQ\ GL+tHUHQFH EHWZHHQ LOQWHUSRODWLRQ PHWKRGV H[FHSW ZLWK VPDOOHU VL]HG /87

PRQRFKURPH

4XLFNO\ FRQYHUW DQ LPDJH WR EODFN ZKLWH XVLQJ D YDULDEOH FRORU 20WHU

7R XVH WKLV PRGXOH 2UVW UHGXFH WKH 20WHU VL]H WR FRQFHQWUDWH LWV HxHFW DQ
20WHU YDOXH IRU \RXU GHVLUHG LPDJH UHQGLWLRQ 7KHQ JUDGXDOO\ H[SDQG WKH 20WF
QDWXUDO WRQDOLW\

$OWKRXIK WKLY PRGXOH LV HDV\ WR XVH EHWWHU UHVXOWYV FDQ XVXDOO\ EH REWDORQH (
FDOLEUPRGRQH

IRWHSQGHU FHUWDLQ FRQGLWLRQVY HVSHFLDOO\ KLJKO\ VDWXUDWHG EOXH OLJKW VRXUF
SL[HO DUWLIDFWYV 8VH WKH JDPXW EQSEX %L DR RREMWEER OCBHWKIRLWLIDWH WKLV LVVXH

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

PRGXOH FRQWUROV

®OWHU VL]H SRVLWLRQ

7KH GHIDXOW FHQWUDO ORFDWLRQ RI WKH 20WHU KDV D QHXWUDO H+*xHFW EXW GUDJJLQ
DOQDORJRXV WR WDNLQJ D E Z SKRWRJUDSK WKURXJK D FRQYHQWLRQDO FRORU 20WHU

$ FRORU SLFNHU FDQ EH DFWLYDWHG WR DXWRPDWLFDOO\ VHW WKH SRVLWLRQ DQG VL]
LPDJH 6FUROO WKH PRXVH ZKHHO WR FKDQJH WKH 20WHU VL]H PDNLQJ WKH 20WHUuUV L

KLIKOLJKWYV
&RQWURO KRZ PXFK WR UHWDLQ KLIJIKOLJKWYV

QHIJDGRFWRU

BURFHVVY VFDQQHG 20P QHJDWLYHV

<RX FDQ REWDLQ DQ LPDJH RI D QHJDWLYH XVLQJ D 20P VFDQQHU RU E\ SKRWRJUDSKLQ:
FRPSXWHU PRQLWRU RU R+ FDPHUD 3DVK

SUHSDUDWLRQ

,] WKH LPDJH RI WKH QHJDWLYH ZDV REWDLQHG XVLQJ D GLJLWDO FDPHUD WKHQ LQ RUG
\RX ZLOO QHHG WR WDNH WKH IROORZLQJ SRLQWYV LQWR FRQVLGHUDWLRQ

:KHQ WDNLQJ WKH SKRWRJUDSK DGMXVW WKH H[SRVXUH WR IXOO\ XWLOLVH WKH HQ
YyHISRVH WR WKH ULJKW VR WKDW WKH KLVWRJUDP LQ \RXU FDPHUD WRXFKHV WKH

(QVXUH WKH ZKLWH EDODQFH LV FRUUHFWO\ VHW XS WR FRPSHQVDWH IRU WKH OLJK
FDQ WDNH D SUR20LQJ SLFWXUH RI WKH OLJKW VRXUFH ZLWK QR 20P QHJDWLYH LQ |
IHDWXUH Z&IWKHE D PRGXWOH WR REWDLQ D UHIHUHQFH ZKLWH EDODQFH VHWWLQJ 7k
FDQ WKHQ EH PDGH LQWR D VW\OH RU VLPSO\ SDVWHG RQWR WKH LPDJHV WDNHQ 1U]

$SSO\ WKH VWDQGDUG RU HQKDQFHG _FDOPXW [F RO R BBHIIKRQ BMK H

:KHQ VFDQQLQJ RU SKRWRJUDSKLQJ \RXU 20P QHJDWLYH PDNH VXUH \RX LQFOXGH VRPH
FDSWXUHG LPDJH 7KLV LV UHPALIQSHDG® WRA WHW WHKIHH EHORZ I WKLV LV QRW SRVVLEOH F
FRPSOHWHO\ REVFXUHV WKH XQH[SRVHG SDUWV RI WKH 20P \RX FDQ WDNH D VHSDUDWH
PHDVXUH WIKHSDUDPHWHU IURP WKDW LPDJH DQG WKHQ SDVWH WKDW VHWWLQJ WR WKH

:KHQ GHYHORSLQJ WKH VFDQQHG SKRWRJUDSKHG 20P QHJDWLYHV LW LV UHFRPPHQGHG
VXFK DQAPLF W@EDVH EFXUYH

7TKHZRUNLQJ SGRUIDPHWHU LQ GDUINWD EQB RW RRGAROEBHKRXOG EH VAHM) MVERU HBLHFK H LBBW YW R D (
,&& SUR20H UHSUHVHQWLQJ WKH DFWXDO FRORU VSDFH RI \RXU 20P HPXOVLRQ 6RPH H[D
WKH IROORZLQJ IRUXP SRVWYV

KWWSYV GLVEXVYV SL[OV XV W DQ\ LQWHUHVW LQ D 20P QHJDWLYH IHDWXUH LQ UW

KWWSV GLVEXVY SL[OV XV W LQSXW FRORU SUR20H WR XVH IRU QHJDWLYHYV

IRWHLI \RX ZDQW WRVRWHWRNKXIZOWHIUDGRFWRAUWOO QHHG WRNVRRHHHWK PRIGXOHN HU
QHIJDGRAVQRWEKHHOSLSHQFHWRIQHH HTXDULQRW GHVLIJQHG WR ZRUN ZLWK QHJDWLYHV

PRGXOH FRQWUROYV

,W LV VWURQJO\ UHFRPPHQGHG WKDW \RX VHW WKH SDUDPHWHUV IROORZLQJ WKH RUGHL
VHWWLQDWRKNRWKHQ ZRUN WKURXJK HDPEIORISWR S HWHKFEUAM F WS RIOQYW SURSHQWIUGWHU ZRU
IURP WRS WR ERWWRP LQ HDFK WDE

'KHQ XVLQJ FRORU SLFNHUV EH FDUHIXO WR DYRLG LQFOXGLQJ GXVW DQG VFUDWFKHV
UHJLRQ

GDUNWDEOH XVHU PDQXDO


https://discuss.pixls.us/t/any-interest-in-a-film-negative-feature-in-rt/12569/177
https://discuss.pixls.us/t/input-color-profile-to-use-for-negatives/20271/13
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®OP VWRFN

7KH 2UVW VWHS LV WR FKRRVH yFRORU RUGE ¢MWBRRGGCCRKION HI \RXWKIKWHFW YyEODFN DQ
VOLGHUV WKDW DUH RQO\ XVHG IRU FRORU ZLOO EH KLGGHQ IURP YLHZ

20P SURSHUWLHYV

7KLY WDE FRQWDLQV D QXPEHU RI EDVLF VHWWLQJV ,I DIWHU DGMXVWLQJ WKHVH VHWW
LW \RX FDQ PDNH IXUWKHU DGMXVWPHQWV RQ WKH

FRUUHFWRE)VIKHVH DUH WHFKQLFDO VHWWLQJV DQG WHWOM DEVILE NOHDHY PHECSFOMH WER WK
WKH\ DGMXVW WKH EODFN DQG ZKLWH SRLQWY DQG KHQFH GH2QH WKH G\QDPLF UDQJH R

FRORU RI WKH ®OP EDVH

6DPSOH DQ DUHD RI WKH EDVH 20P VWRFN IURP \RXU VFDQ 7KLV LV WKH DUHD MXVW RX
20P ,/ \RX DUH ZRUNLQJ ZLWK EODFN DQG ZKLWH QHJIJDWLYHV \RX FDQ OHDYH WKLV VO
FRORU 20P FOLFN WKH FRORU SLFNHU WR WKH ULJKW RI WKH FRORU EDU ZKLFK ZLOO |
LPDJH 7KHQ FOLFN DQG GUDJ DFURVYV DQ DUHD RI \RXU QHJDWLYH ZKLFK FRQWDLQV R(
DXWRPDWLFDOO\ FDOFXOD'WH Q\DAOLGHW IRU WIKHY OLNHO\ DW WKLY SRLQW WKDW \RXU LP
\RX FDQ FRUUHFW WKLYV ODWHU

"PLQ
I WKBP VWRFNNHW WR YEODFN DQG ZKLWH WKLV VOLGHU LQGLFDWHV WKH PLQLPXP YD

VWRFN JORKHWRFNHW WR yFRORU WKLV FRQWURO ZLOO FRQVLVW RI VHSDUDWH VOL
EOXH FKDQQHOV
"PDJ
7KLV VOLGHU UHSUHVHQWY WKH G\QDPLF UDQJH RI \RXU 20P DQG LW H+HFWLYHO\ VHW)\
WKH OHIW ZLOO PDNH WKH QHJDWLYH EULJKWHU 'UDJJLQJ LW WR WKH ULJKW ZLOO PDN
PDQXDOO\ LWi{iV D JRRG LGHD WR FORVHO\ ZDWFK \RXU KLVWRJUDP WR HQVXUH WKDW \
KLVWRJUDP KDV EHHQ SXVKHG RYHU WRR IDU R+ WKH ULJKW KDQG VLGH RI WKH JUDSK
ULJKW QHJIJDGRFWRU ZLOO DXWRPDWLFDOO\ FDOFXODWH WKLV YDOXH WR HQVXUH PDJ[LI
WKH FRORU SLFNHU FOLFN DQG GUDJ WR GUDZ D UHFWDQJOH DFURVV RQO\ WKH H[SRVF
XQH[SRVHG 20P VWRFN DV WKLV ZLOO VNHZ WKH UHVXOW

VFDQ H[SRVXUH ELDV

7KLV VOLGHU DOORZV \RX WR VHW WKH EODFN SRLQW ,W LV D WHFKQLFDO DGMXVWPHQ
DQG D VSUHDGLQJ RI WKH KLVWRJUDP EHWZHHQ > @ YDOXHV IRU UREXVWQHVYV LQ WK
OHIW ZLOO PDNH WKH QHJDWLYH EULJKWHU 'UDJJLQJ WR WKH ULJKW ZLOO PDNH WKH Q
PDQXDOO\ LWuV D JRRG LGHD WR FORVHO\ ZDWFK \RXU KLVWRJUDP WR HQVXUH WKDW \
LV SXVKHG WRR IDU R+ WKH OHIW KDQG VLGH RI WKH JUDSK ,I \RX FOLFN WKH FRORU ¢
DQ\ UHTXLUHG RxVHW 7R XVH WKH FRORU SLFNHU VHOHFW D UHJLRQ LQ WKH GDUNHVW
LQFOXGLQJ DQ\ XQH[SRVHG 20P VWRFN 'RXEOH FKHFN WKH KLVWRJUDP WR HQVXUH WKt

FRUUHFWLRQV

7KLY WDE FRQWDLQV VOLGHUV WKDW DOORZ \RX WR PDNH FRORU FDVW FRUUHFWLRQV ZL

7KH VHWWLQJV RQ WKLV WDE VKRXOG QRW EH QHHGHG IRU PRVW ZHOO SUHVHUYHG QHJD
SUHVHUYHG QHJDWLYHV ZLWK D GHFD\HG 20P EDVH WKDW LQWURGXFHV XQGHVLUDEOH FI
VHWWLQJ ZLOO KDYH VR MG HHE B/R VIX\WKHRALVDIVQ J« D@ WKERSHUWWEHW VHW WR D QRQ ]JHUR YDO:

7KH RWKHU FDVH ZKHUH WKHVH FRORU FDVW FRUUHFWLRQV PD\ EH QHHGHG LV LI WKH ZK
WKH 20P QHJDWLYH DUH VLJQL2FDQWO\ GL+tHUHQW WR WKH OLJKW VRXUFH XQGHU ZKLFK
H[DPSOH LI \RX LOOXPLQDWH WKH 20P ZLWK DQ /(' OLIJKW EXW WKH RULJLQDO VKRW ZDYV
DGGLWLRQDO FRORU FDVW FRUUHFWLRQV

VKDGRZV FRORU FDVW

7TKHVH WKUHH VOLGHUY DOORZ \RX WR FRUUHFW IRU FROR U UFD&FWHHDQ BDKFHKVCKODMGHREY E N\
LQGLYLGXDOO\ 8VH WKH FRORU SLFNHU WR VHW WKH VOLGHUV DXWRPDWLFDOO\ E\ VHO
FRUUHFWLRQ %HFDXVH WKH VKDGRZVY VOLGHUV FDQ DOVR D+tHFW FRORU FDVWV LQ WKHF
VKDGRZV VOLGHUV EHIRUH PRYLQJ RQ WR WKH KLJKOLJKWYV VOLGHUYV

KLIKOLJKWYV ZKLWH EDODQFH

7KHVH WKUHH VOLGHUV DOORZ \RX WR FRUUHFW WKH ZKLWH E DUHIEUFHHHIDQ B/DKKRHKKOLQ R € DI
LQGLYLGXDOO\ 8VH WKH FRORU SLFNHU WR VHW WKH VOLGHUV DXWRPDWLFDOO\ E\ VHO
QRW SURSHUO\ EDODQFHG

GDUNWDEOH XVHU PDQXDO
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SULQW SURSHUWLHYV

7KLV WDE FRQWDLQV VHWWLQJYV WKDW PLPLF WKH WRQDO HxHFW RI WKH SKRWRFKHPLFD
KDUG FRS\ LPDJH LI \RX ZHUH QRW GHYHORSLQJ WKH SKRWR GLJLWDOO\ 7KHVH DUH FUH|
SXUSRVH WR WKH FUHDWLYH WR QHORRMNIE VRHVWAKIHG JWRE@XW K H

7TKHBULQW H[SBD3SUH EOQBYDSHU JUDWHDQDORJRMMORBHWKBWQ SGRZHERQWURO\ERQRMKHED OD Q
PRGXOH ZKLFK LQ WXUQ LV EDVHG RQ WKH $6& &'/ VWDQGDUG 7KHVH VHWWLQJV GH2QH
FRQWUDVW LQWHQW DIWHU WKH LQYHUVLRQ DW WKH HQG RI WKH PRGXOH 7KH HTXDWLF

5*%BRXW5*%BL®H[SRVXUBHODFNUS§--

SDSHU EODFN GHQVLW\ FRUUHFWLRQ

JRU WKLV VOLGHU VHOHFW WKH FRORU SLFNHU DQG FOLFN DQG GUDJ WR VHOHFW D UH.
20P QHJDWLYH ,I \RX FDQ VHH XQH[SRVHG 20P VWRFN DURXQG WKH HGJHV RI \RXU LPDJ
IURP WKH GUDZQ UHFWDQJOH ZKBRSHLUOE X6 BMIL@I WIO-SHU EODFN UHSUHVHQWY WKH GH
VLOYHU KDOLGH FU\VWDO DYDLODEOH RQ WKH YLUWXDO SDSHU ,Q WKH DQDORJ GHYHO
QRQ JHUR OXPLQDQFH EXW WKH GLJLWDO SLSHOLQH XVXDOO\ H[SHFWV EODFN WR EH H
OHWV \RX UHPDS SDSHU EODFN WR SLSHOLQH EODFN YLD DQ R+VHW <RX FDQ XVH WKH |
VKRXOG EH PDSSHG WR EODFN LQ WKH 2QDO LPDJH

SDSHU JUDGH JDPPD

7KLV VOLGHU LV \RXU JDPPD FRQWUDVW FRQWURO DQG LW GHIDXOWYV WR D YDOXH RI
YDOXH RI ' PD[ ITURP WKH y20P SURSHUWLHY WDE VKRXOG QRUPDOO\ OHDYH \RX ZLWK

SDSHU JORVV VSHFXODU KLJKOLJKWYV

7KLY VOLGHU LV HVVHQWLDOO\ D KLJKOLJKWY FRPSUHVVLRQ WRRO $V \RX GUDJ WKLV \
WKH KLJKOLJKW YDOXHV DUH EHLQJ FRPSUHVVHG SXVKHG WR WKH OHIW $GMXVW WKL
FOLSSHG LQ WKH KLVWRJUDP <RX FDQ DOVR XVH WKLV WR VLPXODWH D PDWWH SKRWR

SULQW H[SRVXUH DGMXVWPHQW

7KLV VOLGHU R+HUV RQH 2QDO RSSRUWXQLW\ WR FRUUHFW DQ\ FOLSSLQJ RI WKH KLJKO
LQVWUXFWLRQV FDUHIXOO\ \RX VKRXOGQUW QHHG WR DGMXVW WKLV VHWWLQJ 1RWH W
VDPH WLPH GHFUHDVLQJ WKH SDSHU JORVV ZKLFK DOORZV \RX WR EULJKWHQ WKH PLG
XVH WKH FRORU SLFNHU WR VHOHFW WKH EULJKWHVW KLJKOLJKWYVY RU VHOHFW WKH HQ
VWRFN 7KLV ZLOO VHW WKH H[SRVXUH VR WKDW WKH EULJKWHVW SDUW RI WKH VHOHFW
KLVWRJUDP WR PDNH VXUH WKDW WKH ULJKW SDUW RI WKH KLVWRJUDP GRHVQUW FOLS

RULHQWDWLRQ

5RWDWH WKH LPDJH GHJUHHVY DW D WLPH RU 3LS WKH LPDJH KRULJRQWDOO\ DQG RU YH
7KH PRGXOH LV HQDEOHG E\ GHIDXOW DQG WKH RULHQWDWLRQ URWDWLRQ LV DXWRPDYV

7KH RULHQWDWLRQ FDQ DOVRHEHVWWGX WIRIEDHVHK H.Q LWKW WD HA@ H

PRGXOH FRQWUROYV

WUDQVIRUP
'RXEOH FOLFN WKH ODEHO WR UHVHW WR WKH GHIDXOW WUDQVIRUPDWLRQV

URWDWH FRXQWHU FORFNZLVH

5RWDWH WKH LPDJH GHJUHHVY FRXQWHU FORFNZLVH
URWDWH FORFNZLVH

5RWDWH WKH LPDJH GHJUHHV FORFNZLVH
LS KRUL]JRQWDOO\

)OLS WKH LPDJH PLUURU KRUL]JRQWDOO\
LS YHUWLFDOO\

)OLS WKH LPDJH PLUURU YHUWLFDOO\

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/orientation/rotate-counter-clockwise.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/orientation/rotate-counter-clockwise.png
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

VKRZ JXLGHV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HN RYHWBROUDGHWDLOV

RXWSXW FRORU SUR20OH

ODQDJH WKH RXWSXW SUR20H IRU HISRUW DQG WKH UHQGHULQJ LQWHQW WR EH XVHG ZK

GDUNWDEOH FRPHV ZLWK SUH SHAGRE IS BR¥EHWQ OLQHDU §R% FDQ SURYLGH DGGLWLRQDO
SODFLQJ WKHP.L$%/( VKDUH GDUNWDEOH BRGRWOR¥WRQILJ GDUNWDEOH FRZKRIWHRXWS$ %/ (
LV WKH GDUNWDEOH LQVWDOG@RWLRQRXLWKRWR WGLDAEWR U\

7KH RXWSXW FRORU SUR20OH PD\ DOVRHBRAPRGHKOGHELWKLQ WKH

PRGXOH FRQWUROYV

RXWSXW LQWHQW

7KH UHQGHULQJ LQWHQW IRU RXWSXW H[SRUW 5HQGHULQJ LQWHQW FDQ RQO\ EH VHOH
FRORU SUR?20H WKLV FD@EHIAKBQFHE I SURFHGBDIUNWDEOH:GV LQWHUQDO UHQGHULQJ U
RSWLRQ LV KLGGHQ )RU PBRHEGCEHHMDUAW WHIQ W

RXWSXW SUR®OH

7KH SUR20H XVHG WR UHQGHU FRORUV IRU RXWSXW H[SRUW 7KH SUR20H GDWD ZLOO EF
WKH 20H IRUPDW DOORZLQJ RWKHU DSSOLFDWLRQV WR FRUUHFWO\ LQWHUSUHW LWV FF

SUR20HV WKH JHQHUDO UHFRPPHQGDWLRQ LV WR VWLFN WR V5*% XQOHVV \RX NQRZ ZK
GR RWKHUZLVH

UDZ EODFN ZKLWH SRLQW

'H2QH FDPHUD VSHFL2F EODFN DQG ZKLWH SRLQWYV

7KLY PRGXOH LV DFWLYDWHG DXWRPDWLFDOO\ IRU DOO UDZ LPDJHV 'HIDXOW VHWWLQJV
WR WKH GHIDXOWY DUH QRW QRUPDOO\ UHTXLUHG

PRGXOH FRQWUROYV

EODFN OHYHO

7KH FDPHUD VSHFL2F EODFN OHYHO RI WKH IRXU SL[HOV LQ WKH 5**% %D\HU SDWWHUQ
QRW FRQVLGHUHG WR FRQWDLQ YDOLG GDWD

ZKLWH SRLQW

7KH FDPHUD VSHFL2F ZKLWH OHYHO $00O SL[HOV ZLWK YDOXHV DERYH WKLV DUH OLNHO
WKKLIKOLIJKW UHFRERGXEHWLRQ

Uubz FKURPDWLF DEHUUDWLRQV

&RUUHFW FKURPDWLF DEHUUDWLRQV RI UDZ LPDJHV

$V WKLV PRGXOH RSHUDWHYV RQ QRQ GHPRVDLFHG UDZ GDWD WKH XQGHUO\LQJ PRGHO D
LQSXW ,W LV WKHUHIRUH OLNHO\ WR IDLO ZKHQ \RX JRRP LQ DV LW LV RQO\ DEOH WR RE€
PRGXOH ZLOO WKHUHIRUH EH EA\SDVVHG DW KLJK JRRP OHYHOV DQG D YE\SDVVHG PHVVD
7KLY OLPLWDWLRQ RQO\ bDSSOLHV WR LQWHUDFWLYH ZRUN DQG QRW WR WKH 2QDO H[SRU

7KLYV PRGXOH FXUUHQWO\ RQO\ ZRUNV IRU UDZ LPDJHV UHFRUGHG ZLWK D %D\HU VHQVRU
60 IRU RWKHU W\SHV RI LPDJH \REKVRRRWGE X DHHMRMDX\AHR QYVWHDG

7KH PRGXOH ZLOO DOVR QRW DSSO\ DQ\ FRUUHFWLRQV WR DQ\ SKRWRV WK®HNY KDRIS LEHH C
PRQRFKURPH LRPRRUHRMRUH LQIRUPDWLRQ

PRGXOH FRQWUROV

LWHUDWLRQV

7KH QXPEHU RI LWHUDWLRQV )RU PRVW LPDJHV yWZLFH LV VX'FLHQW DQG LV WKH GH
FROQWURO FDQ JLYH EHWWHU UHVXOWYV

GDUNWDEOH XVHU PDQXDO



ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

DYRLG FRORUVKLIW
,] WKH PRGXOH FDXVHV SXUSOH WLQWLQJ WLFN WKLV ER[ WR DSSO\ D FRUUHFWLRQ

UDZ GHQRLVH

SHUIRUP GHQRLVLQJ RQ UDZ LPDJKGHKGHRWDIEAFHBUH LW LV

7KLV PRGXOH KDV EHHQ GRWONVHG IURP

PRGXOH FRQWUROYV

QRLVH WKUHVKROG
7KH WKUHVKROG IRU QRLVH GHWHFWLRQ +LJKHU YDOXHVY OHDG WR VWURQJHU QRLVH U
FRDUVH ®QH FXUYHV

7KH QRLVH RI DQ LPDJH LV XVXDOO\ D FRPELQDWLRQ RI 2QH JUDLQHG DQG FRDUVH JUDL
EH GHQRLVHG PRUH RU OHVV GHSHQGLQJ RQ WKH FRDUVHQHVYV RI WKH YLVLEOH QRLVH
JUDLQ QRLVH ZKLOH WKH ULJKW RI WKH FXUYH ZLOO DFW RQ YHU\ 2QH JUDLQ QRLVH

5DLVLQJ WKH FXUYH ZLOO UHVXOW LQ PRUH VPRRWKLQJ ZKLOH ORZHULQJ LW ZLOO UHV
SUHVHUYH YHU\ 2QH JUDLQHG QRLVH E\ SXOOLQJ GRZQ WKH ULIJKWPRVW SRLQW RI WKH

,] \RX DUH WDFNOLQJ FKURED HQRG& WVHR&XVRDQ UDLVH WKH ULJKWPRVW SDUW RI WKH FXU
QRW FKDQJH D ORW RQ 2QH JUDLQ VFDOHV 7KLV ZLOO KHOS HVSHFLDOO\ LI \RX VHH VR

7KH EHVW ZD\ WR XVH WKH 5 * DQG % FXUYHV LV WR H[DPLQH HDFR @R W KB OARFR@YELRD
JUD\ PRGH GHQRLVH WKDW FKDQQHO DQG WKHQ UHSHDW IRU WKH RWKHU FKDQQHOV 7
WKDW VRPH FKDQQHOV PD\ EH QRLVLHU WKDQ RWKHUV %HZDUH WKDW JXHVVLQJ ZKLFK
FKDQQHOV LQGLYLGXDOO\ LV QRW VWUDLJKWIRUZDUG DQG FDQ EH FRXQWHULQWXLWLY!
E\ QRLVH RQ WKH 5 FKDQQHO EXW DFWXDOO\ E\ QRLVH RQ * DQG % FKDQQHOV

6HH WAKIHYHOVWWWFWLRQ IRU PRUH GHWDLOV

UHWRXFEFK

5HPRYH XQZDQWHG HOHPHQWYV IURP \RXU LPDJH E\ FORQLQJ KHDOLQJ EOXUULQJ DQG 2C

7KLY PRGXOH H[WHQGV WKH FDSDELOLWIRHY BRH RIRRI®XCHS UHFOIWIBD®@HQW WR WKLV PRGXOHI
LQFOXGLQJ D yKHDO WRRO EDVHG RQ WKH KHDO WRRO IURP *,03 DV ZHOO DV y200 DQ
ZDYHOHW GHFRPSROOWIZRQJ WKH LPDJH WR EH VHSDUDWHG LQWR OD\HUV RI YDU\LQJ GH\
VHOHFWLYHO\ UHWRXFKHG EHIRUH EHLQJ UHFRPELQHG WR SURGXFH WKH RXWSXW LPDJH

FORQH DQG KHDO

&ORQLQJ DOORZV D SDUW RN DWKIHWRP BPHHK LMBIGHHQ E\ UHSODFLQJ LW ZLWK DQ DUHD FRSLHG
WKWHWHRXUFHRU H[DPSOH \RX PD\ ZLVK WR UHPRYH D VPDOO FORXG IURP D EOXH VN\

7KH VLPSOHVW ZD\ WR GR WR&RYQ IMMRROWK/ MHKHROORZLQJ H[DPSOH XVHV D FLUFXODU VKDS
XVLQJ WKH FLUFOH RI EOXH VN\ EHVLGH LW

GDUNWDEOH XVHU PDQXDO
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,Q PDQ\ FDVHV WKH HERXKVWBRHMNSKHHZRQUW SUHFLVHO\ PDWFK WKW IVXUDWRRKQ GQ ® JWRRX Q\KIHV
ORRNLQJ UHVXOWYV ,Q WKLV H[DPSOH WKH VDPSOH RI VN\ ZH FKRVH DV WKH VRXUFH ZD\
RXWOLQH RI WKH FLUFXODU VKDSH XVHG LQ WKH FORQLQJ SURFHVYV

,Q VXFK FDVHKWHDWRIRO LV PRUH DSSURSULDWH :LWK WKLV WRRO WKH FRORU DQG OXPD I

ZLWK WKH VXUURXQGLQJV ,Q WKH.MOB VWPHSBGIRREMRGXFHY D PXFK PRUH SOHDVLQJ UHVXOW

VRXUFH DQG WDUJHW VKDSHYV
\RX PXVW FKRRVH WKH VKD S H L\ B RIGZBLO/LKS WMRRMEVUK VK V H H
WKEUDZQ PDVNFWLRQ IRU GHWDLOV 7KH VRXUFH DQG WDUJHW SDWFKHV ZLOO ERWK XV

KHQ \RX KRYHU RYHU WKH LPDJH ZLWK \RXU PRXVH D SOXV V\PERO VRIXOQ® KBSSHH 2 U OVDRE
SODFHG E\ GHIDXOW <RXU QRUPDO PRXVH FXUVRU ZLOO LQGLFDWH WKH SRVLWLRQ RI W|

2QFH \RX KDYH RKFORW® R @R GH

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-clone.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-clone.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-clone-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-clone-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-clone-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-heal-icon.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-heal-icon.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-heal-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-heal-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-heal-nocontrol.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-source-cross.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/retouch/rt-source-cross.png
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W LV UHFRPPHQGHG WKDW \RX FKRRVH WKH SRVLWLRQ RI WKH VRXUFH VKDSH 2UVW IRO

6KLIW FOLFN WR VHW WKH SRVLWLRQ RI WKH VRXUFH VKDSH LQ YUHODWLYH PRGH 7
WR WKH FOLFNHG ORFDWLRQ DQG ZLOOUHII®OPMLIQY HQVR ARKBWIERBRMIFMRILRQLFN RQ WKH LPI
SODFLQJ \RXU WDUJHW VKDSH ,I \RX SODFH VXEVHTXHQW VKDSHV ZLWKRXW 2UVW FK
VKDSH ZLOO EH SODFHG DW WKH VDPH R+VHW IURP WKH WDUJHW VKDSH DV ZDV XVH

&WUO 6KLIW FOLFN WR FKDQJH WKH SRVLWLRQ RI WKH VRXUFH VKDSH LQ YyDEVROXW|

VIPERO ZLOO PRYH WR WKH FOLFNHP DRFDLWLWRH BXOW HZ DEV RON § H IS\IRXLWR R \R X
PRXVH <RX FDQ WKHQ FOLFN RQ WKH LPDJH WR EHJLQ SODFLQJ WKH WDUJHW VKDSH
2UVW FKDQJLQJ WKH WDUJHW ORFDWLRQ H[DFWO\ WKH VDPH VRXUFH SRVLWLRQ ZLO
VI\VWHP RI WKH LPDJH

2QFH \RX KDYH SODFHG \RXU VRXUFH DQG WDUJHW VKDSHV RQ WKH LPDJH WKH\ FDQ EH

IRWHRWBLUFDDMHBOOLSKBISHY RQO\ \RX FDQ SODFH ERWK WKH VRXUFH DQG WDUJHW VKDSH
PRWLRQ &OLFN RQ WKH GHVLUHG WDUJHW ORFDWLRQ DQG WKHQ GUDJ UHOHDVLQJ \RXU
ORFDWLRQ 7KLV RSHUDWLRQ GRHV QRW D+tHFW WKH SODFHPHQW RI VXEVHTXHQW VKDSH

200 DQG EOXU

7KHFOR@EBHDWRROV ERWK UHTXLUH WKH XVH Rl DQRWKHU SDUW RI WKH LPDJH WR §200
WKHUH LV QR VXLWDEOH VDPSOH LQ WKH LPDJH WR XVH IRRVWRERRIGSOOWHS R ¥ HU VOWZRF KX B DWW
RSWLRQV

®00 WRRO
)LOO WKH GUDZQ UHJLRQ ZLWK D VHOHFWHG FRORU

EOXU WRRO

$SSO\ D EOXU WR WKH GUDZQ UHJLRQ VPRRWKLQJ RXW DQ\ GHWDLOV

7TKHVH WZR RSWLRQV DUH PRVW XVHIXO ZKHQ XVHG WRJHWKHU ZLWK ZDYHOHW GHFRPSR’
IHDWXUHV ZLWKLQ D VHOHFWHG GHWDLO OD\HU

ZDYHOHW GHFRPSRVLWLRQ

:DYHOHWY DOORZ DQ LPDJH WR EH GHFRPSRVHG LQWR D QXPEHU RI OD\HUV HDFK FRQWD
ZRUN RQ HDFK GHWDLO OD\HU LQGHSHQGHQWO\ bQG WKHQ UHFRPELQH WKHP DW WKH HQ
SKRWRJUDSK\ ZKHUH \RX FDQ GHDO ZLWK VNLQ EORWFKHY DQG EOHPLVKHV RQ D FRDUVI
XQWRXFKHEZD¥KIHDO NWFWWLRQ SURYLGHY PRUH LQIRUPDWLRQ RQ WKH GHFRPSRVLWLRQ SUR

7KLY PHWKRG FDQ EH XVHG ZLWK WKH KHDOLQJ WRRO IRU H[DPSOH WR SDLQW RYHU D \
OD\HUV ZKLOH OHDYLQJ WKH KDLUV LQ WKH 2QH GHWDLO OD\HUV LQWDFW

W FDQ DOVR EH XVHG ZLWK WKH EOXU WRRO WR HYHQ RXW FRDUVH EORWFKHYVY LQ WKH V
WKHEDYHONWFWLRQ IRU GHWDLOV RQ WKLV WHFKQLTXH

GDUNWDEOH XVHU PDQXDO
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PRGXOH FRQWUROV

UHWRXFK WRROV

TKHJHWRXFK WHRRMAOWRQ FRQVLVWY RI WZR LWHPYV

VKDSHV

7KH QXPEHU DIWKDSWKYXEHO LQGLFDWHY KRZ PDQ\ VKDSHV KDYH EHHQ SODFHG RQ WKH 1
ZDYHOHW OD\HU

&OLFN RQ RQH RI WKH VKDSH LFRQV WR GUDZ D QHUDWZIODB BIMRANEY GHWDULFRDWH VHH

&WUO FOLFN RQ D VKDSH LFRQ WR GUDZ PXOWLSOH VKDSHVY FRQWLQXRXVO\ ULJKW FOL
&OLFNWKIREZ DQG HGLW VKEPXSWWRQ WR VKRZ DQG HGLW DQ\ HI[ILVWLQJ VKDSHV IRU WKH F:

DOJRULWKPV

&KRRVH D UHWRXFKLQJ DOJRULWKP FORQH KHDO 200 RU EOXU &WUO FOLFN WR FKDC
VKDSH 6KLIW FOLFN WR VHW WKH GHIDXOW DOJRULWKP XVHG IRU QHZ LPDJHV RU ZKHC

ZDYHOHW GHFRPSRVH

TKHEDYHOHW GHFFRPM&EFRMHRQ FHQWUHY DURXQG D EDU JUDSK WKDW VKRZV KRZ WKH LPDJH
VFEDOH OD\HUV 7KH NH\ IHDWXUHV RI WKH EDU JUDSK DUH

7KH EODFN VTXDUH RQ WKH OHIW UHSUHVHQWY WKH HQWLUH LPDJH EHIRUH GHFRPSH
7KH JUD\ VTXDUHV VKRZ WKH YDULRXVY ZDYHOHW GHWDLO OD\HUV ZLWK 2QH GHWDLC
7KH ZKLWH VTXDUH RQ WKH IDU ULJKW UHSUHVHQWYV WKH UHVLGXDO LPDJH WKH UH|
KDYH EHHQ H[WUDFWHG

$ OLIJKW JUD\ GRW LQ D VTXDUH LQGLFDWHV WKH FXUUHQWO\ VHOHFWHG OD\HU &OL
7KH OLJKW JUD\ EDU UXQQLQJ DORQJ WKH WRS LQGLFDWHY ZKLFK OHYHOV RI GHWDL
WR VHH 2QHU GHWDLOV

7KH WULDQJOH DW WKH ERWWRP VKRZV KRZ PDQ\ OD\HUV WKH LPDJH KDV EHHQ GHF]
ULJKW WR FUHDWH PRUH OD\HUV 'UDJ LW WR WKH OHIW WR GHFUHDVH WKH QXPEHU
LV SHUIRUPHG

7KH WULDQJOH DW WKH WRS VKRZV WKH FXUUHQW YDOXH RI WKH yPHUJH IURP SDUTL
7KH RUDQJH OLQHV XQGHU WKH VTXDUHV LQGLFDWH ZKLFK OD\HUV KDYH UHWRXFK H

7KH UHPDLQLQJ LWHPV LQ WKLV VHFWLRQ DUH

GDUNWDEOH XVHU PDQXDO
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VFDOHYV
6KRZV KRZ PDQ\ GHWDLO OD\HUV WKH LPDJH KDV EHHQ GHFRPSRVHG LQWR =HUR LQGLF
EHHQ SHUIRUPHG

FXUUHQW
6KRZV ZKLFK OD\HU LV FXUUHQWO\ VHOHFWHG DOVR PDUNHG ZLWK WKH OLJKW JUD\ GR

PHUJH IURP

7KLV VHWWLQJ DOORZV D VLQJOH HGLW WR EH DSSOLHG WR PXOWLSOH FRQVHFXWLYH V
H[FOXGLQJ WKH UHVLGXDO LPDJH GRZQ WR WKH VFDOH VHOHFWHG )RU H[DPSOH LI yP
VFDOH LV WKHQ DOO HGLWV WKDW DUH DGGHG WR VFDOH ZLOO EH DSSOLHG WR VFDC
WR VFDOHV DQG DQG HGLWYV DGGHG WR VFDOH ZLOO EHD3SOUR® W RNVKHDOMH UR R®J
GLVDEOHG DQG DOO HGLWV DSSO\ RQO\ WR WKH VFD®H WHKDIWWRRK WK B UH. BkHH QW G/ EQ O Bl H

LQ WKLV H[DPSOH DOVR GLVDEOHV PHUJLQJ
PHUJHBIURP
Y
VFDOH

R VFDOH HGLWYV
R VFDOH HGLWYV
R VFDOH HGLWYV
R VFDOH HGLWYV
R VFDOH HGLWYV

GLVSOD\ ZDYHOHW VFDOH

'LVSOD\ WKH FXUUHQWO\ VHOHFWHG ZDYHOHW OD\HU RQ WKH FHQWHU LPDJH 6HOHFWL!
SUHYLHZ VLQJOH VFDOH

SUHYLHZ VLQJOH VFDOH
$Q DGGLWLRQDO FRQWURO WKDW DOORZV WKH EODFN ZKLWH DQG JUD\ SRLQWV RI WKH

HDVLHU WR VHH &OWRNVWWHWKHVH YDOXHV DXWRPDWLFDOO\ 7KLV GRHV QRW DxHFW W|

ZDYHOHW VFDOH SUHYLHZ
FXW

&XW DOO VKDSHV IURP WKH FXUUHQWO\ VHOHFWHG OD\HU DQG SODFH WKHP LQWR WKH
SDVWH

ORYH WKH VKDSHVY RQ WKH FOLSERDUG WR WKH FXUUHQWO\ VHOHFWHG OD\HU
WHPSRUDULO\ VZLWFK R- VKDSHV

7RJJOH DOO VKDSHV ZKHWKHU RQ WKH FXUUHQW OD\HU RU QRW RQ RU R+ WHPSRUDUL
GLVSOD\ PDVNV

6KRZ WKH WDUJHW VKDSHVY DVVRFLDWHG ZLWK WKH FXUUHQWO\ VHOHFWHG OD\HU ZLWK

VKDSHYV

7KLY VHFWLRQ DOORZV \RX WR PRGLI\ VHWWLQJY UHODWHG WR WKH FXUUHQWO\ VHOHFW

VKDSH VHOHFWHG
,QGLFDWHY ZKLFK VKDSH LV FXUUHQWO\ VHOHFWHG DQG ZKDW W\SH RI VKDSH LW LV
®00 PRGH

,| WKBOOJRULWKP KDV EHHQ FKRVHQ IRU WKH FXUUHQWO\ VHOHFWHG VKDSH FKRRVH Z|
ZLWK D FKRVHQ YyFRORU

®00 FRORU

,] BOO PR®BHYFRORU KDV EHHQ FKRVHQ VHOHFW WKH FRORU WR 200 WKH VKDSH ZLWK
UJE YDOXH RU XVH WKH FRORU SLFNHU WR WDNH D VDPSOH IURP WKH LPDJH

EULIKWQHVYV

, | WKBOOJRULWKP KDV EHHQ FKRVHQ IRU WKH FXUUHQWO\ VHOHFWHG VKDSH 2QH WXQH
ZRUNV LQ YHUDVH PRGH

GDUNWDEOH XVHU PDQXDO
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EOXU W\SH

I WEXDQJOJRULWKP KDV EHHQ FKRVHQ IRU WKH FXUUHQWO\ VHOHFWHG VKDSH FKRRVH :
EOXU

EOXU UDGLXV
I WE®XOQJOJRULWKP KDV EHHQ FKRVHQ IRU WKH FXUUHQWO\ VHOHFWHG VKDSH FKRRVH
PDVN RSDFLW\

$OWHU WKH RSDFLW\ RI WKH PDVN DVVRFLDWHG ZLWK WKH FXUUHQWO\ VHOHFWHG VKD SES
FRPSOHWHO\ RSDTXH DQG WKH PRGXOHUOV HftHFW LV IXOO\ DSSOLHG ZKHUHDV D YDOXH
E\ WKH VKDSH LV EOHQGHG ZLWK WKH XQGHUO\LQJ LPDJH WR WKH GHJUHH LQGLFDWHG

VKRZ JXLGHYV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
Rl WKH JXLGHXLG6HN RYHBROUDGHWDLOV

UJE FXUYH

$ FODVVLF GLJLWDO SKRWRJUDSK\ WRRO WR DOWHU DQ LPDJHUOV WRQHV XVLQJ FXUYHV

7KLY PRGXOH LV YHU\ VWRIQMD EXARKIMXKH EXW ZRUNV LQ 5*% FRORU VSDFH

$FWLYDWH WKH FRORU SLFNHU RQ WKH OHIW WR VKRZ WKH SLFNHG YDOXHV LQ WKH JUDSES
PRGH 1XPHULFDO /DE YDOXHV RI WKH LQSXW DQG RXWSXW VHH EHORZ DW WKH VHOH
WKH ZLGJHW

$ VHFRQG FRORU SLFNHU WR WKH ULJKW FDQ EH XVHG WR DXWRPWDLFDOO\ FUHDWH QHZ
&WUO FOLFN GUDJ WR DOWHU WKH FUHDWHG QRGHV WR KDYH D SRVLWLYH FXUYH IRU WK
QHIJDWLYH FXUYH

PRGXOH FRQWUROV

SOHDVH UHIHBXWRNWENWLRQ IRU PRUH GHWDLOV DERXW KRZ WR IPRW H U S/RQD'M I RIQD BEBWE IRG
SUHVHUYH FRBRWW ROV

PRGH

5*% LV D OLQHDU FRORU VSDFH GHVLJQHG WR FDSWXUH DQG GLVSOD\ LPDJHV LQ DGGLYV
GLVSOD\ PHGLD DQG GRHV QRW LVRODWH FRORU DQG OLJKWQHVV LQIRUPDWLRQ LQ WKF
PRGXOH ZRUNV LQ 3UR3KRWR 5*% $GGLQJ FRQWUDVW LQ 5*% VSDFH LV NQRZQ WR GHVLI
WKH VKDGRZV EXW WKLV KDV EHHQ SURYHQ WR EH WKH PRVW UHOLDEOH ZD\ WR HGLW
VRIWZDUH

'"HSHQGLQJ RQ WKH GHVLUHG LQWHQW \RX FDQ DSSO\ WKH 5*% FXUYH LQ WZR GL+HUHQV

5% OLQNHG FKOPRIXHONKH / FKDQQHO FXUYH WR DOO WKUHH FKDQQHOV LQ WKH 5*¢
5*% LQGHSHQGHQW FKDRQBOW FXUYHV FDQ EH DGMXVWHG LQGHSHQGHQWO\
FRPSHQVDWH PLGGOH JUD\

6HOHFW WKLV WR FKDQJH WKH KLVWRJUDP GLVSOD\ LQ WKH PRGXOH 7KLV RSWLRQ GRH
HGLWLQJ WKH FXUYH

GDUNWDEOH XVHU PDQXDO
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UJE OHYHOV

$GMXVW EODFN ZKLWH DQG PLG JUD\ SRLQWV LQ 5*% FRORU QSDNHMRG KOWY PRICOFEHZ RW NV (
FRORU VSDFH

7KH UJE OHYHOV WRRO VKRZV D KLVWRJUDP Rl WKH LPDJH DQG GLVSOD\V WKUHH EDUV 2
EODFN PLGGOH JUD\ DQG ZKLWH SRLQWV LQ OLJKWQHVV LQ y5*% OLQNHG FKDQQHOV P
% FKDQQHOV LQ y5*% LQGHSHQGHQW FKDQQHOV PRGH

ORYLQJ WKH EODFN DQG ZKLWH EDUV WR PDWFK WKH OHIW DQG ULJKW ERUGHUV RI WKH
IXOO DYDLODEOH WRQDO UDQJH 7KLV ZLOO LQFUHDVH WKH LPDJHUV FRQWUDVW

ORYLQJ WKH PLGGOH EDU ZLOO PRGLI\ WKH PLG WRQHV ORYH LW WR WKH OHIW WR PDNH
WR PDNH LW GDUNHU 7KLV LV RIWHQ UHIHUUHG WR DV FKDQJLQJ WKH LPDJHUV JDPPD

7KUHH FRORU SLFNHUVY DUH DYDLODEOH IRU VDPSOLQJ WKH EODFN ZKLWH DQG JUD\ SRL

IRWHSQGHU FHUWDLQ FRQGLWLRQV HVSHFLDOO\ ZLWK KLJKOWH YV EPGRYGXDW HRED E © M R GOXRIH W (
SL[HO DUWLIDFWYVY 6HH WKH yJDPXW EQISXSN G R ORHWKIRKBEBHRVKHQIRUPDWLRQ DERXW KRZ
LVVXH

PRGXOH FRQWUROV

PRGH

7KH PRGH RI RSHUDWLRQ y5*% OLQNHG FKDQQHOV GHIDXOW SURYLGHV D VLQJOH OH
LOQWR DFFRXQW WKH VHOHFWHG FRORU SUHVHUYDWLRQ PHWKRG VHH ySUHVHUYH FROR
VHSDUDWH OHYHOV FRQWUROV IRU HDFK RI WKH 5 * DQG % FKDQQHOV

DXWR

$XWR DGMXVW WKH EODFN DQG ZKLWH SRLQW DQG SXW WKH JUD\ SRLQW H[DFWO\ LQ Wt
DXWR DGMXVW EDVHG RQ D VHOHFWHG UHJLRQ RI WKH LPDJH

SUHVHUYH FRORUV
&KRRVH D FRORU SUHVHUYDWLRQ PHWKRG ZKHQ XVLQJ y5*% OLQNHG FKDQQHOV PRGH

URWDWH DQG SHUVSHFWLYH

$XWRPDWLFDOO\ FRUUHFW IRU FRQYHUJLQJ OLQHV D IRUP RI SHUVSHFWLYH GLVWRUWLR
+HEH@®KVIVVURJIJUDP 7KLV PRGXOH DOVR DOORZV IRU WKH URWDWLRQ RI WKH LPDJH WR E

3HUVSHFWLYH GLVWRUWLRQV DUH D QDWXUDO H+HFW ZKHQ SURMHFWLQJ D WKUHH GLPH(
FDXVH REMHFWY FORVH WR WKH YLHZHU WR DSSHDU ODUJHU WKDQ REMHFWYV IXUWKHU D
SHUVSHFWLYH GLVWRUWLRQV I[UHTXHQWO\ VHHQ LQ DUFKLWHFWXUDO SKRWRJUDSKV 0 SIL
WUDQVIRUPHG LQWR FRQYHUJLQJ OLQHV WKDW PHHW DW VRPH YDQWDJH SRLQW ZLWKLQ

7KLY PRGXOH LV DEOH WR FRUUHFW FRQYHUJLQJ OLQHV E\ ZDUSLQJ WKH LPDJH LQ VXFK
SDUDOOHO WR WKH LPDJH IUDPH &RUUHFWLRQV FDQ EH DSSOLHG LQ D YHUWLFDO DQG K
FRPELQDWLRQ ,Q RUGHU WR SHUIRUP DXWRPDWLF FRUUHFWLRQ WKH PRGXOH LV DEOH W
IHDWXUHV FRQVLVWLQJ RI OLQH VHIPHQWY <RX FDQ DOVR VHW WKH OLQH VWUXFWXUHV
GUDZLQJ PXOWLSOH KRUL]JRQWDO DQG YHUWLFDO OLQHY RQWR WKH LPDJH %DVHG RQ W
D 2WWLQJ SURFHGXUH LV LQLWLDWHG ZKLFK GHWHUPLQHV WKH EHVW YDOXHV IRU WKH F

$V WKH PRVW FRPPRQ XVH FDVH IRU WKLV PRGXOH LV IRU URWDWLRQ WKH SHUVSHFWLY
WKH ySHUVSHFWLYH KHDGHU WR H[SDQG WKH FRQWUROYV

:KLOH WKH PRGXOH LV DFWLYH DQG QRQH RI WKH VWUXFWXUH EXWWRQV DUH VHOHFWHOC
LPDJH WR GH2QH D KRUL]JRQWDO RU YHUWLFDO OLQH 7KLV ZLOO FDXVH WKH URWDWLRQ
GUDZQ OLQH KRUL]JRQWDO YHUWLFDO ZLWK UHVSHFW WR WKH LPDJH IUDPH

GDUNWDEOH XVHU PDQXDO
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SHUVSHFWLYH FRUUHFWLRQ ZRUN3RZ
VWUXFWXUH

7KH 2UVW VWHS LV WR REWDLQ GHWDLOV DERXW WKH KRUL]JRQWDO DQG RU YHUWLFDO VYV
SURYLGHG WR GR WKLV

PDQXDOO\ GUDZ VWUXFWXUH OLQHV

&OLFN RQ WKHRQ WR HQDEOH OLQH GUDZLQJ PRGH DQG WKHQ FOLFN DQG GUDJ RQ WKH L

EHFRPH KRUL]JRQWDO RU YHUWLFDO 7KH PRGXOH ZLOO DXWRPDWLFDOO\ GHWHFW ZKHWK
WKHP JUHHQ RU EOXH UHVSHFWLYHO\ 'UDZ DV PDQ\ OLQHV DV \RX ZLVK WKH PRUH OLQ}
DQG WKHQ FOLFN RQ RQH RI WKH y2W LFRQV WR FRPSOHWH WKH SURFHVV <RX FDQ UH H
WLPH (GLW D OLQH E\ FOLFNLQJ DQG GUDJJLQJ RQ WKH OLQH RU WKH HQG QRGHV DQG |
ZLWK \RXU FKDQJHV UH VHOHFW D y2W LFRQ WR FRPSOHWH WKH SURFHVV

PDQXDOO\ GH2QH D SHUVSHFWLYH UHFWDQJOH

&OLFN RQ WKHRQ WR HQDEOH SHUVSHFWLYH UHFWDQJOH GUDZLQJ PRGH 7KLV ZLOO GUD

JUDE DQG PRYH WKH FRUQHUV RI WKH UHFWDQJOH VR WKDW WKH OHIW DQG ULJKW VLGH)
WRS DQG ERWWRP IDOO RQ OLQHV \RX ZLVK WR PDNH KRUL]JRQWDO 2QFH \RX DUH KDSS\
WR FRPSOHWH WKH SURFHVVY <RX FDQ UH HQWHU WKLY PRGH WR HGLW \RXU GUDZQ UHFV
FKDQJHV UH VHOHFW D y2W LFRQ WR FRPSOHWH WKH SURFHVV

7KLV PHWKRG LV VLPLODU WR KRZ yNH\VWRQHU KR IDIHF WEFREXWRUNV LQ WKH
DXWRPDWLFDOO\ GHWHFW VWUXFWXUH

&OLFN WKHFRQ WR DQDO\]H WKH LPDJH IRU VWUXFWXUDO HOHPHQWY 06 GDUNWDEOH ZLOC

HOHPHQWY 6KLIW FOLFN WR DSSO\ D FRQWUDVW HQKDQFHPHQW VWHS EHIRUH SHUIRUPL
HQKDQFHPHQW VWHS EHIRUH SHUIRUPLQJ IXUWKHU DQDO\VLV %RWK YDULDWLRQV FDQ E
DQDO\WLV LV QRW DEOH WR GHWHFW D VX'FLHQW QXPEHU RI OLQHYV

2Q0\ OLQHV WKDW IRUP D VHW RI YHUWLFDO RU KRUL]RQWDO FRQYHUJLQJ OLQHV DUH XV
DUH GLVSOD\HG DV RYHUOD\V RQ WKH LPDJH FDQYDV ZLWK WKH W\SH RI OLQH LGHQWL?2}

JUHHQ

9HUWLFDO FRQYHUJLQJ OLQHV

UHG

9HUWLFDO OLQHV WKDW GR QRW FRQYHUJH

EOXH

+RUL]JRQWDO FRQYHUJLQJ OLQHYV

\HOORZ

+RUL]JRQWDO OLQHV WKDW GR QRW FRQYHUJH

JUD\

2WKHU OLQHV WKDW DUH QRW RI LQWHUHVW WR WKLV PRGXOH

/ILQHY PDUNHG LQ UHG RU \HOORZ DUH UHJDUGHG DV RXWOLHUV DQG DUH QRW WDNHQ LQ
RXWOLHU HOLPLQDWLRQ LQYROYHV D VWDWLVWLFDO SURFHVV XVLQJ UDQGRP VDPSOLQJ
VWUXFWXUH EXWWRQ WKH FRORU SDWWHUQ RI WKH OLQHYV ZLOO ORRN VOLJKWO\ GL+HU

<RX FDQ PDQXDOO\ FKDQJH WKH VWDWXV RI OLQH VHIPHQWYV /HIW &OLFN RQ D OLQH WR
5LJKW FOLFN WR GHVHOHFW LW WXUQ WKH FRORU WR UHG RU \HOORZ ,I \RX NHHS WKH
DFWLRQ WR VHOHFW GHVHOHFW PXOWLSOH OLQHV LQ D URZ 7KH VL]H RI WKH VHOHFW Gl
+ROG GRZQ WKH 6KLIW NH\ DQG NHHS WKH OHIW RU ULJKW PRXVH EXWWRQ SUHVVHG ZKL(
FKRVHQ UHFWDQJXODU DUHD

2QFH \RX DUH KDSS\ ZLWK WKH GHWHFWHG OLQHVY VHOHFW D y2W LFRQ WR FRPSOHWH W

GDUNWDEOH XVHU PDQXDO
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2W

2QFH \RX DUH KDSS\ ZLWK WKH LGHQWL2HG KRUL]JRQWDO DQG YHUWLFDO OLQHV XVLQJ R
y2W LFRQV WR DXWRPDWLFDOO\ VHW WKH PRGXOHUV SDUDPHWHUY EDVHG RQ WKH GH2QF}
DUH WKHQ GLVSOD\HG ZLWK SHUVSHFWLYH FRUUHFWLRQV DSSOLHG

<RX PD\ FKRRVH WR DXWRPDWLFDOO\ DSSO\ MXVW WKV W HUKH KRO |HRQWIFW RRQWRIWW LR Q

WRIJHWKHU &WUO FOLFN RQ DQ\ RI WKH LFRQV WR DSSO\ D URWDWLRQ ZLWKRXW WKH OHC
DSSO\ WKH OHQV VKLIW ZLWKRXW DQ\ URWDWLRQ

URWDWH

2QFH \RX DUH KDSS\ ZLWK WKH DSSOLHG SHUVSHFWLYH FRUUHFWLRQV \RX PD\ ZLVK WR
DGMXVWLQJ WKH URWDWLRQ SDUDPHWHU RU ULJKW FOLFNLQJ DQG GUDJJLQJ WKH LPDJH

PRGXOH FRQWUROYV

URWDWLRQ
&RQWURO WKH URWDWLRQ RI WKH LPDJH DURXQG LWV FHQWHU WR FRUUHFW IRU D VNHZ
DXWRPDWLF FURSSLQJ

:KHQ DFWLYDWHG WKLV IHDWXUH FURSVY WKH LPDJH WR UHPRYH DQ\ EODFN DUHDV DW \
<RX FDQ HLWKHU FURS WR WKH yODUJHVW DUHD RU WR WKH ODUJHVW UHFWDQJOH WKI
IRUPDW ,Q WKH ODWWHU FDVH \RX FDQ PDQXDOO\ DGMXVW WKH DXWRPDWLF FURSSLQ
LW DURXQG 7KH VL]H RI WKH UHJLRQ LV PRGL2HG DXWRPDWLFDOO\ WR H[FOXGH DQ\ EO

OHQV VKLIW KRUL]JRQWDO
&RUUHFW FRQYHUJLQJ KRUL]JRQW D O EOOXEH\Q HV HS DUR PONE WKH
OHQV VKLIW YHUWLFDO

&RUUHFW FRQYHUJLQJ YHUWLFDO OURH®LQHN SWORIPONMHWKH) VRPH FDVHV \RX FDQ REWI
ORRNLQJ LPDJH LI \RX FRUUHFW YHUWLFDO GLVWRUWLRQV WR DQ a OHYHO UDWKHL
UHGXFH WKH FRUUHFWLRQ VOLGHU DIWHU KDYLQJ SHUIRUPHG WKH DXWRPDWLF FRUUHF

VKHDU

6KHDU WKH LPDJH DORQJ RQH RI LWV GLDJRQDOV 7KLV LV UHTXLUHG ZKHQ FRUUHFWLQ
VLPXOWDQHRXVO\

JXLGHYV
:KHQ DFWLYDWHG D JULG LV RYHUODLG RQ WKH LPDJH WR KHOS \RX MXGJH WKH TXDOL'
OHQV PRGHO

7KLY SDUDPHWHU FRQWUROV WKH OHQV IRFDO OHQJWK FDPHUD FURS IDFWRU DQG DVS
VHW WR yJHQHULF D OHQV IRFDO OHQJWK RI PP RQ D PP IXOO IUDPH FDPHUD LV DVV
DQG FURS IDFWRU FDQ EH VHW PDQXDOO\ XVLQJ WKH VOLGHUV SURYLGHG

IRFDO OHQJWK

I WIOHQV PRIGMHOHW WR yVSHFL2F VHW WKH OHQV IRFDO OHQJWK 7KH GHIDXOW YDOXH
FDQ EH RYHUULGGHQ E\ DGMXVWLQJ WKH VOLGHU PDQXDOO\

FURS IDFWRU
, | WIOHQV PRIGMHOHW WR yVSHFL2F VHW WKH FDPHUD FURS IDFWRU <RX ZLOO QRUPDOO\
DVSHFW DGMXVW

| WIOHQV PRIGMIHOHW WR YyVSHFL2F WKLV SDUDPHWHU DOORZV IRU D I[UHH PDQXDO DGMX
LV XVHIXO IRU yXQVTXHH]LQJ LPDJHV WDNHQ ZLWK DQ DQDPRUSKLF OHQV ZKLFK FKDQ.

VWUXFWXUH
'H2QH KRUL]JRQWDO DQG YHUWLFDO OLQHV LQ WKH LPDJH XVLQJ D PDQXDO RU DXWRPDW
®W

6HW WKH GLVWRUWLRQ FRUUHFWLRQ VOLGHUV DXWRPDWLFDOO\ EDVHG RQ WKH LGHQW!
VKRZ JXLGHYV

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYDWHG &OLFN
RI WKH JXLGHXLG6HN RYHWBROUDGHWDLOV

GDUNWDEOH XVHU PDQXDO
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H[DPSOHYV

+HUH LV DQ LPDJH ZLWK D VNHZHG KRUL]JRQ DQG FRQYHUJLQJ OLQHYV FDXVHG E\ GLUHFW.L

+HUH LV WKH LPDJH DIWHU KDYLQJ FRUUHFWHG IRU YHUWLFDO DQG KRUL]JRQWDO SHUVSFH
GHWHFWLRQ 1RWH WKH IUDPLQJ DGMXVWPHQW PDGH E\ WKH DXWRPDWLF FURSSLQJ IHDYV
OLQHV

GDUNWDEOH XVHU PDQXDO
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URWDWH SL[HOV

7KH VHQVRUV RI VRPH FDPHUDV VXFK DV WKH )XML20OP )LQH3L[ 6 3UR ) DQG ( KDYH
LQVWHDG RI WKH XVXDO RUWKRJRQDO OD\RXW

'LWKRXW FRUUHFWLRQ WKLV ZRXOG OHDG WR D WLOWHG LPDJH ZLWK EODFN FRUQHUV 7

GDUNWDEOH GHWHFWYV LPDJHV WKDW QHHG FRUUHFWLRQ XVLQJ WKHLU ([LI GDWD DQG D>
JRU RWKHU LPDJHVY WKH PRGXOH DOZD\V UHPDLQV GLVDEOHG

7KH PRGXOH KDV QR FRQWUROYV

VFDOH SL[HOV

6RPH FDPHUDV VXFK DV WKH 1LNRQ '; KDYH UHFWDQJXODU LQVWHDG RI WKH XVXDO VT)
ZRXOG OHDG WR GLVWRUWHG LPDJHV 7KLV PRGXOH DSSOLHV WKH UHTXLUHG VFDOLQJ

GDUNWDEOH GHWHFWYV LPDJHV WKDW QHHG FRUUHFWLRQ XVLQJ WKHLU ([LI GDWD DQG D>
JRU RWKHU LPDJHVY WKH PRGXOH DOZD\V UHPDLQV GLVDEOHG

7KH PRGXOH KDV QR FRQWUROYV

VKDGRZV DQG KLJKOLJKWYV

ORGLI\ WKH WRQDO UDQJH RI WKH VKDGRZV DQG KLJKOLJKWYV RI DQ LPDJH E\ HQKDQFLQJ

IRWH7/KLY PRGXOH SHUIRUPV EOXUV LQ /DE FRORU VSDFH ZKLFK FDQ UHVXOW LQ D QXPE
FRQWUDVW LQ KLIKOLJKWY DQG KXH VKLIWV WRZDUGYV E®RH HH WKIAGIGKKIIER 7 § V WH/DAGH D G

PRGXOH FRQWUROYV

VKDGRZV

&RQWURO WKH HxtHFW RQ VKDGRZV 3RVLWLYH YDOXHV ZLOO OLJKWHQ VKDGRZV ZKLOH
KLIKOLJKWYV

&RQWURO WKH HtHFW RQ KLIJKOLJKWYV 3RVLWLYH YDOXHV ZLOO OLJKWHQ KLIJKOLJKWYV 2
ZKLWH SRLQW DGMXVWPHQW

%\ GHIDXOW WKH DOJRULWKP RI WKLY PRGXOH OHDYHV WKH EODFN DQG ZKLWH SRLQWYV
FROQWDLQ WRQDO YDULDWLRQV EH\RQG WKH ZKLWH SRLQW L H DERYH D OXPLQDQFH YL
DGMXVWPHQW FDQ EULQJ WKHVH YDOXHYVY EDFN LOQWR WKH SURSHU UDQJH VR WKDW XU\

VRIWHQ ZLWK
7KH XQGHUO\LQJ EOXUULQJ 2OWHU JDXVVLDQ RU ELODWHUDO 77U\ WKH ELODWHUDO 20V
UDGLXV

7KH UDGLXV RI WKH EOXUULQJ 20O0WHU XVHG E\ WKH DOJRULWKP +LJKHU YDOXHV JLYH V
KLIKOLJKWY EXW PLIJKW LQWURGXFH KDORV /RZHU YDOXHV ZLOO UHGXFH WKH VL]H RI
ELODWHUDO 20WHU LV PXFK OHVV SURQH WR KDOR DUWLIDFWYV

FRPSUHVYV
&RQWURO KRZ VWURQJO\ WKH HxtHFW H[WHQGY WR WKH PLG WRQHV +LJK YDOXHV OLPL\
KLIKOLJKWY /RZHU YDOXHVY DOVR FDXVH DGMXVWPHQWYVY WR WKH PLG WRQHV $W W

DEVROXWH EODFN DQG DEVROXWH ZKLWH DUH D+tHFWHG
VKDGRZV FRORU DGMXVWPHQW

&RQWURO WKH FRORU VDWXUDWLRQ DGMXVWPHQW PDGH WR VKDGRZV +LJK YDOXHV FD
VKDGRZV /RZ YDOXHV FDXVH GHVDWXUDWLRQ RQ OLJIKWHQHG VKDGRZV W LV QRUPDOC

JLYHV D QDWXUDO VDWXUDWLRQ ERRVW RQ VKDGRZV 6 VLPLODU WR ZKDW \RX ZRXOG H]
OLJKW

GDUNWDEOH XVHU PDQXDO
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KLIKOLJKWY FRORU DGMXVWPHQW

&RQWURO WKH FRORU VDWXUDWLRQ DGMXVWPHQW PDGH WR KLJKOLJKWYV +LJK YDOXHYV
KLIKOLJKWYV /RZ YDOXHV FDXVH GHVDWXUDWLRQ RQ GDUNHQHG KLJKOLJKWV 2IWHQ KL
LQIRUPDWLRQ WR JLYH FRQYLQFLQJ FRORUV ZKHQ GDUNHQHG <RX PLJKW QHHG WR DGN
2ZWWLQJ YDOXH GHSHQGLQJ RQ \RXU VSHFL2F LPDJH EXW EH DZDUH WKDW VRPHWLPHV W

VKDUSHQ

6KDUSHQ WKH GHWDLOV LQ WKH LPDJH XVLQJ D VWDQGDUG 8Q6KDUS ODVN 860

7KLV PRGXOH ZRUNV E\ LQFUHDVLQJ WKH FRQWUDVW DUR X Q G PH®& HAWRDRYK WKHIHVEK RRRD
LPDJH 7KLV PRGXOH LV DSSOLHG WR WKH / FKDQQHO LQ /DE FRORU VSDFH

1RWH/KH 860 DOJRULWKP XVHG LQ WKLV PRGXOH SHUIRUPV EOXUV LQ /DE FRORU VSDFH
LV QR ORQJHU UHFRPPHQGHG ,QVWHDG XVH WRH)WUBYMWHPRBKDHCGUEU @ KIE O X ORIFQPIORU \
FROQWUDRMGKOH IRU JHQHUDO VKDUSQHVV

PRGXOH FRQWUROYV

UDGLXV

7KH XQVKDUS PDVN DSSOLHV D JDXVVLDQ EOXU WR WKH LPDJH DV SDUW RI LWV DOJRUL
EOXU ZKLFK LQ WXUQ GH2QHV WKH VSDWLDO H[WHQW RI WKH HGJH HQKDQFHPHQW 9HL

DPRXQW
7KH VWUHQJWK RI WKH VKDUSHQLQJ

WKUHVKROG

&RQWUDVW GL+HUHQFHYV EHORZ WKLV WKUHVKROG DUH H[FOXGHG IURP VKDUSHQLQJ 8V

VRIWHQ

&UHDWH D VRIWHQHG LPDUW XY LHXHWW H

OLFKDHO 2UWRQ DFKLHYHG KLV UHVXOWY RQ VOLGH 20P E\ XVLQJ WZR H[SRVXUHV RI WKF
RYHUH[SRVHG +H WKHQ XVHG D GDUNURRP WHFKQLTXH WR EOHQG WKHVH WZR LPDJHV L
LPDJH ZDV EOXUUHG

7KLY PRGXOH LV D QHDU FRS\ RI 2UWRQUV DQDORJ SURFHVV LQWR WKH GLJLWDO GRPDLQ

PRGXOH FRQWUROV

VL]H

7KH VL]H RI EOXU Rl WKH RYHUH[SRVHG LPDJH 7KH ELJJHU WKH VL]H WKH VRIWHU WKH
VDWXUDWLRQ

7KH VDWXUDWLRQ RI WKH RYHUH[SRVHG LPDJH

EULJKWQHVV

7KH EULJKWQHVV (9 RI WKH RYHUH[SRVHG LPDJH

PL[

+RZ WKH WZR LPDJHV DUH PL[HG UHSUHVHQWY DQ HTXDO PL[ RI WKH ZHOO H[SRVHG

VSOLW WRQLQJ

&UHDWH D WZR FRORU OLQHDU WRQLQJ HxtHFW ZKHUH WKH VKDGRZV DQG KLJKOLJKWYV DL

7KH VSOLW WRQLQJ PRGXOH GRHVY QRW FRQYHUW LPDJHV WR EODFN DQG ZKLWH DQG KDYV
SHUIRUP WUDGLWLRQDO VSOLW WRQLQJ WKH LQSXW WR WKLV PRGXOH VKRXOG WKHUHIR

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Orton_%28photography%29
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PRGXOH FRQWUROYV

VKDGRZV DQG KLJKOLJKWYV FRORU

6HW WKH GHVLUHG KXH DQG VDWXUDWLRQ IRU ERWK VKDGRZVY DQG KLJKOLJKWV &OLFN
VHOHFWRU GLDORJ ZKLFK R+tHUV \RX D FKRLFH RI FRPPRQO\ XVHG FRORUV RU DOORZV

EDODQFH

7KH UDWLR RI WRQLQJ EHWZHHQ VKDGRZV DQG KLJKOLJKWYV :KHQ VHW WR KDOI RI W
VKDGRZV WRQLQJ DQG WKH RWKHU KDOI IRU KLIKOLJKWYV WRQLQJ
FRPSUHVYV

7KH SHUFHQWDJH RI WRWDO PLG WRQH OLJKWQHVYV UDQJH WKDW LV QRW DxHFWHG E\
VKDGRZV DQG KLJKOLJKWV ZKLOH SUHVHUYLQJ WKH PLG WRQHV

VSRW UHPRYDO GHSUHFDWHG

30HDVH QRWH WKDW WKIGWHBEBXKDWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
3OHDVH XVH WKH yFORQLQJ UWRRXPLRG WEH LOQVWHDG

&RUUHFW DUHDV RI DQ LPDJH WKH WDUJHW XVLQJ GHWDLOV IURP DQRWKHU DUHD RI WK

7KLY PRGXOH XVHV VRPH RI WKH VKDSHV.GAGVKIVG B D MNNDWREQ DD EMBIOIIRANVHY DQG SDWKV  DQ
LV VLPLODU

7R XVH WKLV PRGXOH 2UVW VHOHFW WKH GHVLUHG VKDSH E\ FOLFNLQJ WKH FRUUHVSRQ
VKDSH FUHDWLRQ PRGH 1H[W \RX PD\ RSWLRQDOO\ FKRRVH WKH VRXUFH IRU WKH FRUU
RQ WKH LPDJH FDQYDVY WR FKRRVH DEVROXWH RU UHODWLYH PRGH UHVSHFWLYHO\ VHH
DUHD WR EH KHDOHG WKH WDUJHW DUHD $ FURVV LV GLVSOD\HG ZKHUH WKH VRXUFH D!

7KH VRXUFH SRVLWLRQLQJ KDV WZR PRGHYV

DEVROXWH PRGH

%HIRUH SODFLQJ D VKDSH RQ WKH LPDJH FDQYDV 6KLIW &WUO FOLFN RQ WKH GHVLUHG
QHZ VKDSHV ZLOO KDYH WKHLU VRXUFH FUHDWHG DW WKH VDPH DEVROXWH SRVLWLRQ

UHODWLYH PRGH

%HIRUH SODFLQJ D VKDSH RQ WKH LPDJH FDQYDV 6KLIW FOLFN RQ WKH GHVLUHG SRVLYV
KDYH WKH VRXUFH FUHDWHG DW WKDW SRVLWLRQ DQG VXEVHTXHQW VKDSHV ZLOO KDYF
UHODWLYH WR WKH WDUJHW VKDSH

$IWHU FUHDWLRQ WKH VRXUFH DQG WDUJHW DUHDV RI HDFK VKDSH FDQ EH VKLIWHG LQG
H[SHFWDWLRQV $Q DUURZ SRLQWV IURP WKH VRXUFH DUHD RI HDFK VKDSH WR LWV WDUJ

8VH WKH VKDSH VSHFL2F FRQWUROV WR DGMXVW HDFK VKDSHuOuV VLIH ERUGHU ZLGWK DC
5LJKW FOLFN RQ D VKDSH WR GHOHWH LW

7KLV PRGXOH LV HTXLYDOHQW WR W KJHH WROFREEDQI H WARHRHD L RHWAKHHV FULSWLRQ RI WKH FORQ
GHWDLOV DQG H[D®PBWHW PRYM®XFHV XQVDWLVIDFWRU\ UHVXOWYV \RX PD\ ZDHQMRWRKW U\ \
LQVWHDG

GDUNWDEOH XVHU PDQXDO
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VXUIDFH EOXU

6PRRWK LPDJH VXUIDFHVY ZKLOH SUHVHUYLQJ VKDUS HGJHV XVLQJ D ELODWHUDO 20WHU

7KLV PRGPOOHH XVHG WR GHQRLVH LPDJHV KRZHYHU \RX VKRXOG EH DZDUH WKDW ELODW
RYHUVKRRWY DQG GDUNWDEOH R+tHUV PXFK EHWWH W WY\W WRSIQFRDWHR. RGRHEQARIRNUEKH/[IDWY DOGIR @ IOH
PHDQV GHQRLVLQJ DOJRUGEMEKRL\DHD G WRRGNOH SURYLGHY D FKRLFH EHWZHHQ QRQ ORFDO
GHQRLVLQJ DOJRULWKPV

7TKHWXUIDFH EREXOH EOXUV QRLVH ZLWKLQ WKH VXUIDFHV RI DQ LPDJH E\ DYHUDJLQJ SL[I
DFFRXQW QRW RQO\ WKHLU JHRPHWULF GLVWDQFH EXW DOVR WKHLU GLVWDQFH RQ WKH
FDQ EH SDUWLFXODUO\ XVHIXO LI RQH 5*% FKDQQHO LV PRUH QRLV\ QHHGV PRUH VPRRWI
FRORU FDOIFRI®XWIHRYR HIDPLQH WKH FKDQQHOV RQH E\ RQH LQ RUGHU WR VHW WKH EO:

7KH PRGXOH FDQ DOVR EH XVHG DV D FUHDWLYH 2O0WHU WR SURYLGH LQWHUHVWLQJ HxHI
DSSHDUDQFH :KHQ XVHG ZLWK FKURPLQDQFH EOHQGLQJ LW FDQ DOVR EH XVHG WR HYH
UHPRYH VNLQ UHGQHVYV

7KLV PRGXOH LV UHVRXUFH LQWHQVLYH DQG VORZV GRZQ SL[HOSLSH SURFHVVLQJ VLJQL:
\RXU ZRUNZ3RZ

PRGXOH FRQWUROV

UDGLXV

7KH VSDFLDO H[WHQW RI WKH JDXVVLDQ EOXU

UHG JUHHQ EOXH

7KH EOXU LQWHQVLW\ IRU HDFK RI WKH 5*% FKDQQHOV

WRQH FXUYH

$ FODVVLF GLJLWDO SKRWRJUDSK\ WRRO WR DOWHU WKH WRQHV RI DQ LPDJHuUV XVLQJ F:
7KLV PRGXOH LV YHU\ VULPE GXPRHRXWKHEXW ZRUNV LQ /DE FRORU VSDFH

$FWLYDWH WKH FRORU SLFNHU WR VKRZ WKH SLFNHG YDOXHV RQ WKH GLVSOD\HG KLVWR
DUHD PRGH 1XPHULFDO /DE YDOXHV RI WKH LQSXW DQG RXWSXW VHH EHORZ DW WKH
OHIW RI WKH JUDSK

PRGXOH FRQWUROYV

3OHDVH UHIHBXWRNWENWLRQ IRU PRUH GHWDLOV DERXW KRZ WR IPRWH U S/RQD'M VVRIQY FB WE! [RC
IRU JUDBSIRSUHVHUYH FRBRWWUROV

GDUNWDEOH XVHU PDQXDO
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FRORU VSDFHV
'"HSHQGLQJ RQ WKH GHVLUHG LQWHQW WKH WRQH FXUYH FDQ EH DSSOLHG LQ RQH RI W

/IDE OLQNHG RU VHSDUDWBE IPKDQSHHIPHSWXDO FRORU VSDFH WKDW LV GHVLJQHG \
KXPDQV SHUFHLYH FRORUV DQG OLJKWQHVV ,W UHSUHVHQWY FRORU LQIRUPDWLRG
FKDQQHOV PRGH \RX DUH JLYHQ IXOO\ LQGHSHQGHQW FRQWURO RYHU WKH OXPLQ
FKDQQHOV ,Q y/DE OLQNHG FKDQQHOV PRGH RQO\ WKH OXPLQDQFH / FKDQQHO

FRUUHFWLRQ LV DXWRPDWLFDOO\ FRPSXWHG IRU HDFK SL[HO IURP WKH FRQWUDV!
7KLV ZRUNV EHWWHU LQ FDVHV ZKHUH D VXEWOH FRQWUDVW FRUUHFWLRQ LV DSSO
FRUUHFWLRQ DV WKH FRQWUDVW LV PRUH GUDPDWLFDOO\ DOWHUHG

;<= OLQNHG FKD@OHUW OLQHDU WHFKQLFDO FRORU VSDFH GHVLIJQHG WR OLQN WK
KXPDQ H\H WR 5*% FRORU VSDFHV $V ZLWK /DE LW VHSDUDWHY OLJKWQHVV IURP F
WKDW GRHV QRW DFFRXQW IRU WKH UROH RI WKH EUDLQUV FRUUHFWLRQ LQ KXPDQ
R+tHUV DQ DOWHUQDWLYH WR y/DE OLQNHG FKDQQHOV DQG ZRUNV E\ DSSO\LQJ W
WKH ;<= FRORU VSDERWHREBN PBRHORUDGMXVWPHQW LI \RX ZDQW WR WXQH WKH VWU
VFDOLQJ 7KLV PRGH LV NQRZQ WR SURGXFH D VOLJKW KXH VKLIW WRZDUGV \HOOR!:

5*% OLQNHG FKBO®®HAOVD OLQHDU FRORU VSDFH GHVLIJQHG WR FDSWXUH DQG GLVS
LV UHODWHG WR FDSWXUH DQG GLVSOD\ PHGLD DQG GRHV QRW LVRODWH FRORU DC
FKDQQHOV PRGH ZRUNV LQ 3UR3KRWR 5*% DQG DSSOLHV WKH / FKDQQHO FXUYH WHF
VSDFH $GGLQJ FRQWUDVW LQ 5*% VSDFH LV NQRZQ WR GHVDWXUDWH KLJKOLJKWYV
KDV SURYHQ WR EH WKH PRVW UHOLDEOH ZD\ WR HGLW FRQWUDVW DQG LV WKH VW
PRGH PDNHV WKH WRQH FXUYH PRGXOH EHKDYH LQ PXV¥HH RAXEHRRBRXPH ZID\FB'® W KWK DW
ODWWHU ZRUNV LQ FDPHUD 5*% VSDFH

1RWH WKDW WKH PRGXOH ZRUNV LQ /DE FRORU VSDFH LQ DOO FDVHV 7KLV PHDQV WKD\
WKH JUDSK QR PDWWHU ZKDW FRORU VSDFH LV XVHG 7KH VDPH DSSOLHV WR WKH LQVF
FXUYH 7KH FRQWUROV DUH FRQYHUWHG WR WKH UHOHYDQW FRORU VSDFH EHIRUH WKH
PLGGOH JUD\ LV WKHUHIRUH UHPDSSHG IURP WR

/| FKDQQHO FXUYH

7KH WRQH FXUYH LQ / FKDQQHO ZRUNV RQ /LJKWQHVV 7R SURYLGH D EHWWHU RYHUYLH
PRGXOH :KHQ ZRUNLQJ LQ RQH Rl WKH JOLQNHG FKDQQHOV PRGHV WKH / FKDQQHO FX

7KH KRUL]JRQWDO D[LV UHSUHVHQWY WKH OLJKWQHVV RI WKH LQSXW LPDJH SL[HOV 7KH
RXWSXW LPDJH SL[HOV 7KH GHIDXOW VWUDLJKW GLDJRQDO OLQH GRHV QRW FKDQJH DC
LQFUHDVHVY WKH OLJKWQHVYV ZKHUHDV D FXUYH EHORZ GHFUHDVHV LW $Q 6 OLNH FXUY
FDQ PRYH WKH HQG SRLQWV RI WKH GHIDXOW GLDJRQDO WR FKDQJH WKH EODFN DQG ZK
60 WKLY KDV WKH VDPH HxHFW DV FKDQJLQJ WKH EODFMHIECOHKLWH SRLQWYV LQ WKH

D E FKDQQHO FXUYHYV

7TKH FXUYHV LQ WKH D DQG E FKDQQHOV ZRUN RQ FRORU YDOXHVY DQG DUH DYDLODEOH |
7KH KRUL]JRQWDO D[LV UHSUHVHQWY WKH FRORU FKDQQHO YDOXH RI WKH LQSXW LPDJH
FKDQQHO YDOXH RI WKH RXWSXW LPDJH SL[HOV 3RVLWLYH D YDOXHV FRUUHVSRQG WR
FRUUHVSRQG WR PRUH JUHHQLVK FRORUV 3RVLWLYH E YDOXHVY FRUUHVSRQG WR PRUH "
WR PRUH EOXHLVK FRORUYV

7KH GHIDXOW GLDJRQDO VWUDLJKW OLQH GRHV QRW FKDQJH DQ\WKLQJ 6KLIWLQJ WKH
WLQW VKLIWLQJ WKH D FKDQQHO XSZDUGV JLYHV D PDJHQWD WLQW VKLIWLQJ WKH E F
FKDQQHO GRZQZDUGV JLYHV D JUHHQ WLQW VKLIWLQJ WKH E FKDQQHO GRZQZDUGV JLY

,QFUHDVLQJ GHFUHDVLQJ WKH VWHHSQHVYVY RI D FXUYH ZLWKRXW VKLIWLQJ LWV FHQWH
WKH UHVSHFWLYH FKDQQHO :LWK SURSHUO\ GH2QHG FXUYHV \RX FDQ H[HUW 2QH FRQWL
SL[HOuUV FRORUYV

WRQH HTXDOL]JHU

'RGJH DQG EXUQ ZKLOH SUHVHUYLQJ ORFDO FRQWUDVW

KHQ XVHG WRJHWIOHPU FZ V\VWKKLY PRGXOH UHSODFHV WKH QHHG IRU RWKHU WREGBWDSSLQ.
EXUYNKDGRZV DQG KLIWRQHKMWPOMROH VI\VWHP GHS PREDMWHE ,W ZRUNV LQ OLQHDU 5*%
XWLOL]JHVY D XVHU GH2QHG PDVN WR JXLGH WKH GRGJLQJ DQG EXUQLQJ DGMXVWPHQWYV K
LPDJH

7KH IROORZLQJ GLDJUDP GHVFULEHV KRZ WKH WRQH HTXDOL]HU ZRUNYV

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

&UHDWH D PRQRIPXUWERFAHP WKW GLYLGHV WKH LQSXW LPDJH LQWR UHJLRQV RI VLPLO
VKRXOG EOXU WKH 2QH GHWDLOV ZLWKLQ WKH LPDJH VR WKDW SL[HOV ZLWKLQ HDFK
FRQWUDVW

$GMXVW WKH VONVERBWDE WHHWKH HTXDOL]HRDGWMIOEAMADBE WRHOWHU WKH EULJKWQHYV
XQGHUO\LQJ LPDJH EDVHG RQ WKH EULJKWQHVV RI WKH PDVN ([SRVXUH FDQ DOVR |
ZKLOH KRYHULQJ WKH FXUVRU RYHU WKHJSBHWWIHZI EPWRU GRR\D UBD

,Q WKH VLPSOH WDE HDFK VOLGHU FRUUHVSRQGV WR D VLQJOH EULJKWQHVYV JRQH

ORZHUHG WR DGMXVW WKH H[SRVXUH RI WKH LPDJH ZKHUH WKH PDVNUOV EULJKWQHV)
WDE WKH KRUL]JRQWDO D[LV RI WKH JUDSK FRUUHVSRQGYVY WR WKH EULJKWQHVV OHY
WKH UHTXLUHG H[SRVXUH DGMXVWPHQW WR SL[HOV ZKHUH WKH PDVN PDWFKHV WKD

7KH H[SRVXUH RI HDFK SL[HO RI WKH LQSXW LPDJH LV DGMXVWHG XVLQJ WKH PDVN LC
PRGXOH ORRNV XS WKH EULJKWQHVYV RI WKH PDVN DW WKDW SRLQW 2QGV WKH PDWE
HTXDOL]HU JUDSK DQG LQFUHDVHV RU GHFUHDVHV WKH H[SRVXUH DFFRUGLQJO\ XV

W LV LPSRUWDQW WKDW WKH PDVN VHSDUDWHY WKH LPDJH LOQWR UHJLRQV RI VLPLODU E
DSSOLHG ZLWKLQ WKRVH UHJLRQV 7KLV PHDQV WKDW DOO RI WKH SL[HOV LQ HDFK UHJL/|
ZLWKRXW DGYHUVHO\ DtHFWLQJ ORFDO FRQWUDVW ([DPLQH \RXU LPDJH EHIRUHKDQG WHF
EXUQ DQG XVH WKH FRBRIDNMNRANDEQWRKHQV XUH WKDW WKRVH DUHDV DUH UHDVRQDEO\ VH¢
PDVN 7KLV ZLOO DOORZ WKRVH UHJLRQV WR EH DGMXVWHG LQGHSHQGHQWO\

PRGXOH FRQWUROV

7KH FRQWUR ONRRIHWHKTHX PRIGIKHOH DUH GLYLGHG EHWZHHQ WKUHH WDEV

GLVSOD\ H[SRVXUH PDVN

&OLFN RQ WKH LFRQ WR WKH ULJKW RI WKLY ODEHO WR VKRZ KLGH WKH PRGXOHOV JXLG
DYDLODEOH LQ DOO WKUHH WDEV

VLPSOH WDE

7KLV WDE VSOLWYV WKH EULJKWQHVYV RI WKH JXLGHG PDVN LQWR QLQH JRQHV IURP 6 WR
LQGHSHQGHQWO\ 7KLV LV D VLPSOL?2HG LQWHUIDFH DQG LV XVHG WR JHQHUDWH WKH VDI
DGYDQPRPMBGE

GDUNWDEOH XVHU PDQXDO
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6 (9 (9

(DFK VOLGHU DGMXVWV WKH H[SRVXUH]RI GHG PRPMOW KZK HIFHQY KEHULIKWQHVYV I WKH PD
HYHQO\ VSUHDG RYHU WKH HQWLUH WRQDO UDQJH VOLGHUV WRZDUGV WKH WRS JHQHU
WKH ERWWRP JHQHUDOO\ D+tHFW WKH KLJKOLJKWV <RX FDQ FKHFNDWKEH DG RI WKH

DGYDQFHG WDE

7KLV WDE DOORZV \RX WR FRQWURO WKH VDPH LQWHQVLW\ OHYHOV DV LQ WKH VLPSOH W
SRLQWY RQ D FXUYH %HKLQG WKH FXUYH LV D KLVWRJUDP UHBUHWHR WIQRMWMK K HL R O/G QW
LPDJH ,I WKH KLVWRJUDP LV WRR EXQFKHG XS WKLV PHDQV \RXU PDVN GRHVQi{iW KDYH
PDNHV LW KDUGHU WR LQGHSHQGHQWO\ FRQWURO WKH EULJKWQHVV Rl WKH GL+HUHQW ¢
WKDW WKH KLVWRJUDP EH DGMXVWHG VR WKDW LW H[WHQGYV WKH HQWLUH UDQJH FRYHU
PD[LPXP 3H[LELOLW\ <RX FDQ DGMXVW WKH PDVNPRVNQ@WWKH FRQWUROV LQ WKH

&OLFN GUDJ WKH FRQWURO SRLQWY RQ WKH FXUYH WR DGMXVW WKH EULIJKWQHVV RI DOC
WKH PDVNOV KLVWRJUDP LV HYHQO\ VSUHDG RYHU WKH HQWLUH WRQDO UDQJH FRQWURC
VKDGRZV DQG FRQWURO SRLQWV WR WKH ULJKW ZLOO JHQHUDOO\ DxtHFW WKH KLJKOLJK
FRQWURO SRLQWY RQ HLWKHU VLGH WR HQVXUH WKH FXUYH UHPDLQV VP RRX\WK H N PR FEEWW K
FRQWURO

FXUYH VPRRWKLQJ

&RQWURO KRZ WKH FXUYH LV LOWHUSRODWHG EHWZHHQ FRQWURO SRLQWYV ORYH WKH \
WKH FRQWURO SRLQWY PRUH JUDGXDO EXW EHZDUH WKDW JRLQJ SDVW DERXW FDQ 1
FXUYH GXH WR PDWKHPDWLFDO FRQVWUDLQWY ORYH WKH VOLGHU WR WKH OHIW IRU D
UHVXOW LQ KDUVKHU WRQDO WUDQVLWLRQV WKDW PD\ GDPDJH ORFDO FRQWUDVW

PDVNLQJ WDE

7KLY WDE FRQWDLQV FRQWUROV IRU DGMXVWLQJ WKH JXLGHG PDVN

7KH SXUSRVH RI WKH JXLGHG PDVN LV WR VHSDUDWH RXW DUHDV ZLWK GL+tHUHQW WRQD
EULJKWHQHG RU GDUNHQHG E\ WKH WRQH HTXDOL]JHU 7KH PDVNLQJ 20WHUV DUH GHVLJQ
EH SUHVHUYHG ZKLOH EOXUULQJ GHWDLOV ZLWKLQ D JLYHQ WRQDO UDQJH VR WKDW Wt
LPSDFWLQJ ORFDO FRQWUDVW ,GHDOO\ WKH PDBVYD XRWBERY KR R O/K EHQVISQ M\KGH RXW DFUR\
FRQWURO SRLQWYV

7R DYRLG KDYLQJ WR VZLWFK EDFN DQGYRQ WKGEBNWZIHMQEWKB JUD\ EDU XQGHU WKH yPDV
SURFHVVLQJ ODEHO GLVSOD\V D UHSUHVHQWDWLRQ RI WKH PLGGOH RI WKH KLVWRJUI
DQG VSUHDG RXW WKLV JUD\ EDU \RX FDQ H[SHFW WR KDYH D QLFHO\ VKDSHG KLVWRJUD
\RX VHH RUDQJH DW HLWKHU HQG RI WKH JUD\ EDU WKLY PHDQV WKDW SDUW RI WKH KLV
DQG QHHGV WR EH IXUWKHU DGMXVWHG

KHQ VHWWLQJ XS WKH JXLGHG PDVN \RX ZLOO QHHG WR VWULNH D EDODQFH EHWZHHQ R
SUHVHUYH ORFDO FRQWUDVW DQG SUHVHUYDWLRQ RI WKH ERXQGDULHVY EHWZHHQ WKRYV
WR 2QG WKH EHVW VHWWLQJV 2IWHQ WKH NH\[§RQXVUHR 6 R QWRU D & W XPR® BBUGIYVW WHR W KH ER
WKH PRGXOH

'LVSOD\LQJ WKH JXLGHG PDVN ZKLOH ZKLOH PDNLQJ WKHVH DGMXVWPHQWY ZLOO KHOS \I|
MXGJH WKH TXDOLW\ RI WKH PDVN

OXPLQDQFH HVWLPDWRU

&KRRVH WKH PHWKRG E\ ZKLFK WKH OXPLQDQFH RI D SL[HO ZLOO EH HVWLPDWHG ZKHQ
5%*% HXFOLGHDQ QRUP

GDUNWDEOH XVHU PDQXDO
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SUHVHUYH GHWDLOYV
&KRRVH WKH VPRRWKLQJ DOJRULWKP XVHG WR EOXU WKH PDVN

QR'R QRW VPRRWK WKH PDVN WKH H+HFW LV WKH VDPH DV XVLQJ QRUPDO WRQH FX!
FRPSUHVV G\QDPLF UDQJH WKLV RSWLRQ FDQ FDXVH FRPSUHVVLRQ RI ORFDO FRQW
ORFDO DQG JOREDO FRQWUDVW

JXLGHG @WHWKH RULJLQDO JXLGHG 20WHU DOJRULWKP WR EOXU WKH PDVN ZKLOH
OLPLWDWLRQV RI WKLV DOJRULWKP LV WKDW WKH JXLGHG 20WHU LV H[SRVXUH VHQV
PRUH WKDQ KLJKOLJKWYV 1RWH WKDW WKLV OLPLWDWLRQ FDQ VRPHWLPHV EH DQ DV
JXLGHG 20WHU FDQ SURYLGH YHU\ JRRG ORFDO FRQWUDVW SUHVHUYDWLRQ
DYHUDJH JXLGH&/HOWKIV RSWLRQ LQ FDVHV ZKHUH WKH H+HFW RI WKH JXLGHG 20WF
JHRPHWULF PHDQ LV WDNHQ EHWZHHQ W KK RN X DB RMWKHKRULQIGQW RH RXW ®RW JLY
RSWLRQ

HLJI GHIDXIOMMSRVXUH LQGHSHQGHQW ROLYGHGWOM/ BSUREOHP RX lVGKHG R QMIHMPHOIDW LW F
WKH GHJUHH RI EOXUULQJ LQGHSHQGHQW RI WKH H[SRVXUH 7KLV PHDQV WKH GHJUF
WKH VKDGRZV UHJLRQV VKRXOG EH DERXW WKH VDPH 7KLV LPSURYHG DOJRULWKP L
DYHUDJHG MWV RSWLRQ WDNHV WKH JHRPHW UHIEJPBIVDN) EQ® NKHOPWKN JHQHUPDWHG E
RSWLRQ DQG LV XVHIXO LQ FDVHV ZKHUH WKH GHJUHH Rl EOXUULQJ LQ WKH PDVN Q

®OWHU GL-XVLRQ

%\ GHIDXOW WKLV LV VHW WR D YDOXH RI PHDQLQJ WKDW WKH 20O0WHULQJ DOJRULWKP
EOXUUHG PRQRFKURPH PDVN

./ \RX LQFUHDVH WKLV WR WKH 20WHULQJ DOJRULWKP ZLOO EH UXQ RQFH RQ WKH LQS
WKHQ D VHFRQG WLPH RQ WKH LQWHUPHGLDWH PDVN $V D UHVXOW WKH 2QDO PDVN ZL
LWHUDWLRQ 3URJUHVVLYHO\ KLJKHU YDOXHV ZLOO GLxXVH WKH PDVN HYHQ IXUWKHU +
UxXQ PXOWLSOH WLPHVY HDFK LWHUDWLRQ ZLOO LQFUHDVH WKH SURFHVVLQJ WLPH

VPRRWKLQJ GLDPHWHU

7KLV FRQWUROV KRZ PXFK RI WKH VXUURXQGLQJ LPDJH WR WDNH LQWR DFFRXQW ZKHQ
SRLQW GH2QHG DV D SHUFHQWDJH RI WKH OHQJWK RI WKH LPDJHuUV ORQJHU VLGH GHILC
EHWZHHQ GDUNHU DQG OLJKWHU DUHDV RI WKH PDVN ZLOO EH PRUH SURQRXQFHG $V W
VPRRWKHU VRIWHU )RH[BKWHXGHIDIOWSHQGHQW JXLGRHGWIORKOWG WLSLFDOO\ XVH EOXUUL

'LWK WKH RUXILLGHD® « EWOXUWULQJ UDGLL DURXQG ZLOO W\SLFDOO\ \LHOG EHWWH

HGJHV UH®QHPHQW IHDWKHULQJ

+LJKHU YDOXHV IRUFH WKH PDVN WR IROORZ KLJK FRQWUDVW HGJHV PRUH FORVHO\ /RZ
LQWURGXFH KDORV ,I UHTXLUHG IHDWKHULQJ FDQ EH VHW WR YDOXHV DV KLJK DV
PDVN SRVW SURFHVVLQJ

7KLV EDU SURYLGHV D UHSUHVHQWDWLRQ Rl WKH FXUUHQW VSDQ RI WKH PDVN#V KLVWF
GURSSLQJ WKH 2UVW DQG ODVW GHFLOH WR SUHYHQW RXWOLHUV IURP VNHZLQJ WKH LQ
PHDQ WKDW WKH KLVWRJUDP H[FHHGV WKH XSSHU RU ORZHU ERXQGV RI LWV (9 UDQJH
PDVN TXDQWLVDWLRQ

$SSO\ D GHJUHH Rl SRVWHULVDWLRQ WR WKH PDVN VR WKDW LW WHQGV WR FHQWUH UF
EH XVHIXO WR KHOS VHSDUDWH RXW DUHDV RI \RXU LPDJH LQWR GLVWLQFW PDVNLQJ Of
PDVN H[SRVXUH FRPSHQVDWLRQ

$GMXVW WKH PDVNiUV KLVWRJUDP WR WKH OHIWHRSRWLXEKRG X,0 HRW R D B M XW\M GVWK H PDJH |
PD\ QHHG WR R+VHW WKDW DGMXVWPHQW E\ XVLQJ WKLV VOLGHU WR UH FHQWUH WKH P
ULJKW RI WKH VOLGHU WR VHW WKH H[SRVXUH FRPSHQVDWLRQ VXFK WKDW WKH DYHUDJ
FHQWUDO 6 (9 FRQWURO SRLQW 7KH VOLGHU FDQ WKHQ EH 2QH WXQHG DV UHTXLUHG
PDVN FRQWUDVW FRPSHQVDWLRQ

'LODWH VSUHDG RXW RU FRPSUHVV WKH PDVNiV KLVWRJUDP 7KH ZDQG LFRQ WR WKH |
VWDUWLQJ SRLQW ZKLFK FDQ WKHQ EH 2QH WXQHG WR RSWLPL]H WKH VSUHDG RI WKH
SRLQWV

FXUVRU LQGLFDWRU FRQWURO

"KHQ WWHRQH HTXPRIGXOH LV HQDEOHG DQG H[SDQGHG \RX FDQ PRYH WKH PRXVH SRLQW
VKRZ D FXUVRU WKDW GLVSOD\V LQIRUPDWLRQ DERXW WKH SL[HO XQGHU WKH SRLQWHU

EH XVHG WR EULJKWHQ RU GDUNHQ WKH DUHDV RI \RXU LPDJH WKDW PDWFK WKH PDVN L(
FRQYHQLHQW ZD\ WR TXLFNO\ EULJKWHQ RU GDUNHQ VSHFL2F SDUWV RI WKH LPDJH

GDUNWDEOH XVHU PDQXDO
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WKH FURVV KDLUV LQGLFDWH WKH SRVLWLRQ RI WKH SLIHO XQGHU WKH FXUVRU

WKH WH[{W ODEHO VKRZV WKH LQWHQVLW\ RI WKH JXLGHG PDVN DW WKDW SRLQW LQ
WKH VKDGH RI WKH RXWHU FLUFOH LQGLFDWHY WKH LQWHQVLW\ RI WKH PDVN DW Wk
LI WKH WRQH HTXDOL]J]HU KDV EULJIKWHQHG RU GDUNHQHG SL[HOV PDWFKLQJ WKLV P
DGMXVWPHQW LV LQGLFDWHG E\ DQ DUF RQ WKH OHIW KDQG VLGH 7KH ORQJHU WKH
LI WKHUH KDV EHHQ DQ H[SRVXUH DGMXVWPHQW WKH VKDGH RI WKH LQQHU FLUFOH
GDUNHQLQJ UHODWLYH WR WKH PDVNUOV LQWHQVLW\ DW WKDW SRLQW DV LQGLFDWI
SL[HO XQGHU WKH FURVVKDLUV KDV EHHQ EULJKWHQHG WKH LQQHU FLUFOH ZLOO E
WKH SL[HO KDV EHHQ GDUNHQHG WKH LQQHU FLUFOH ZLOO EH D GDUNHU VKDGH RI .

SUHVHWYV

7TKHVRQH HTXPGPHNW ZLWK VHYHUDO SUHVHWYVY WKDW FDQ XVH XVHG WR FRPSUHVV VKDGR
YDULDQWY XVLQJ HLWKHU WKH JXLGHG 20WHU JI RU WKH H[SRVXUH LQGHSHQGHQW JXL
20WHU WHQG WR SUHVHUYH ORFDO FRQWUDVW LQ WKH VKDGRZV EHWWHU WKRVH WKDW >
SULFH RI UHGXFLQJ WKH ORFDO FRQWUDVW LQ WKH KLJKOLJKWYV (LWKHU RI WKHVH YDUL
LPDJH ,Q ERWK FDVHV WKH SUHVHWY SUHVHUYH PLGGOH JUD\ VR \RX VKRXOGQUW QHHC
WKH WRQH HTXDOL]HU

WRQH PDSSLQJ GHSUHFDWHG

30HDVH QRWH WKDW WKIGWHBEBXKDWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
SOHDVH XVHIWWRRH HTXD®R/GIXOH LQVWHDG

&RPSUHVV WKH WRQDO UDQJH RI +'5 LPDJHV VR WKDW WKH\ 2W LQWR WKH OLPLWV RI DQ

7KH XQGHUO\LQJ DOJRULWKP XVHV D ELODWHUDO 20O0WHU WR GHFRPSRVH DQ LPDJH LQWR
FRQWUDVW RI WKH EDVH OD\HU LV FRPSUHVVHG ZKLOH WKH GHWDLO OD\HU LV SUHVHUY

PRGXOH FRQWUROYV

FRQWUDVW FRPSUHVVLRQ
7KH FRQWUDVW FRPSUHVVLRQ OHYHO RI WKH EDVH OD\HU $ KLJKHU FRPSUHVVLRQ ZLOC
VSDWLDO H[WHQW

7KH VSDWLDO H[WHQW RI WKH ELODWHUDO 20WHU /RZHU YDOXHV FDXVH WKH FRQWUDV'
GHWDLOV

XQEUHDN LQSXW SUR20OH

$GG D FRUUHFWLRQ FXUYH WR LPDJH GDWD 7KLV LV UHTXLUHG LI \RX KDSXWHREBRW @& K
PRGXOH

,/ \RX GHFLGH WR XVH DQ ,&& SUR20OH IURP WKH FDREXW FRBQRIPDBWRABHHIDLRORWKHFWLRQ F’
IUHTXHQWO\ QHHGVY WR EH SUH DSSOLHG WR LPDJH GDWD WR SUHYHQW WKH 2QDO RXWS X
QRW UHTXLUHG LI \RX XVH GDUNWDEOHUOV VWDQGDUG RU HQKDQFHG FRORU PDWULFHV

7KH FRUUHFWLRQ FXUYH LV GH2QHG ZLWK D OLQHDU SDUW H[WHQGLQJ IURP WKH VKDGRZ
FRYHULQJ PLG WRQHV DQG KLJKOLJKWYV )RU IXUWKHU LQIRUPDWLRQ SQHDAH VHH GDUNW

OLQHDU
7KH XSSHU OLPLW IRU WKH UHJLRQ FRXQWHG DV VKDGRZV DQG ZKHUH QR JDPPD FRUUH
DQG DUH UHTXLUHG E\ WKH SUR20OH

GDUNWDEOH XVHU PDQXDO
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JDPPD

7KH JDPPD YDOXH UHTXLUHG WR FRPSHQVDWH WKH LQSXW SUR20H 2IWHQ WKH UHTXLUFE
JDPPD XVHG E\ VRPH PDQXIDFWXUHUUV SUR20HV

YHOYLD

5HVDWXUDWH SL[HOV LQ D ZHLJKWHG PDQQHU WKDW JLYHV PRUH ZHLJKW WR EODFNV ZK

IRWH/KLY PRGXOH FDXVHV KXH DQG EULJKWQHVYV VKLIWYV WKDW FDQ ERRGR4F XOW D/DF HP {J
PRGXOH IRU FRORU PRGL*FDWLRQV

PRGXOH FRQWUROV

VWUHQJIJWK
7KH VWUHQJWK Rl WKH HxHFW
PLG WRQHV ELDV

5HGXFH WKH HxHFW RQ PLG WRQHV LQ RUGHU WR DYRLG XQQDWXUDO VNLQ WRQHV 5HG
SURWHFWLRQ DQG PDNHV WKH RYHUDOO YHOYLD H+tHFW VWURQJHU

YLEUDQFH GHSUHFDWHG

3O0HDVH QRWH WKDW WKIGWHBEBXKDWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
3OHDVH XVH WKH YLEUDQFH FRROWIREBDADWRA®XEH LQVWHDG

6DWXUDWH DQG UHGXFH WKH OLJKWQHVV RI WKH PRVW VDWXUDWHG SL[HOV WR PDNH WK

PRGXOH FRQWUROYV

YLEUDQFH
7KH DPRXQW RI YLEUDQFH WR DSSO\ WR WKH LPDJH

YLIQHWWLQJ

$SSO\ D YLIQHWWLQJ HtHFW WR WKH LPDJH

9LIQHWWLQJ LV D PRGL?2FDWLRQ RI WKH EULIJKWQHVY DQG VDWXUDWLRQ DW WKH ERUGHL
SDUDPHWHUV OLVWHG EHORZ FDQ DOVR EH PRGL?2HG ZLWK D JUDSKLFDO FRQWURO WKDW
VKRZLQJ WKH VKDSH DQG H[WHQW RI WKH HxHFW

IRWH/KLY PRGXOH LV NQRZQ WR SURYRNH EDQGLQJ DUWLIDFWV XQGHU FHUWDLQ FRQGLYV
GLWKHBRGXOH WR DOOHYLDWH WKLV

$OVR QRWKLY PRGXOH FDQ SURGXFH XQQDWXUDO ORRNLQJ UHVXOWY DQG VKRX®WGXEH XV
PRGXOH ZLWBAOGWLFEODWHKDUMNODUJH WUDQVLWLRQ DUHD D®RBO RIUEDFOHD/&Y DB XOMY AL W KHW K F
VDPH PDVN WR UHGXFH VDWXUDWLRQ DW WKH HGJHV

PRGXOH FRQWUROV

VFDOH

7KH UDGLXV RI WKH YLIQHWWLQJ DUHD

IDOO R- VWUHQJWK

7KH SURJUHVVLYHQHVYV RI WKH IDOO R+ +LJKHU YDOXHV FDXVH D VWHHSHU WUDQVLWLF
EULIKWQHVYV

7KH LQWHQVLW\ RI EULIJIKWHQLQJ SRVLWLYH YDOXHV RU GDUNHQLQJ QHJDWLYH YDOXt

GDUNWDEOH XVHU PDQXDO
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VDWXUDWLRQ

&RQWURO KRZ VWURQJ FRORUV EHFRPH ZKHQ GHVDWXUDWHG VDWXUDWHG LQ WKH GDU?
KRUL]JRQWDO YHUWLFDO FHQWHU

6KLIW WKH FHQWHU RI WKH YLIQHWWLQJ DUHD KRUL]JRQWDOO\ YHUWLFDOO\

VKDSH

7KH VKDSH RI WKH YLIQHWWLQJ H+tHFW 7KH GHIDXOW YDOXH RI FUHDWHV D FLUFXODU
WR EHLQJ PRUH VTXDUH KLJKHU YDOXHV WXUQ LW LQWR D FURVV OLNH VKDSH

DXWRPDWLF UDWLR

$XWRPDWLFDOO\ DGMXVW WKH ZLGWK KHLJKW UDWLR RI WKH YLIQHWWLQJ DUHD WR PD'
W\SLFDOO\ FDXVHV WKH YLIQHWWLQJ DUHD WR EHFRPH HOOLSWLFDO

ZLGWK KHLJKW UDWLR
ODQXDOO\ DGMXVW WKH ZLGWK KHLJKW UDWLR RI WKH YLIQHWWLQJ DUHD
GLWKHULQJ

$FWLYDWH UDQGRP QRLVH GLWKHULQJ WR DOOHYLDWH EDQGLQJ DUWLIDFWYVY FDXVHG E\
SUHYHQW EDQGLQJ RQ PRQLWRU GLVSOD\ bQG IRU -3(*V :KHQ VHW WR §y ELW RXWSXW
DSSOLHG MXVW VWURQJ HQRXJK WR FRPSHQVDWH IRU EDQGLQJ RQ WKH 2QH JUDLQHG
LQVWHDG X¢HWKKBRGXOH WR DOOHYLDWH EDQGLQJ DUWLIDFWYV

ZDWHUPDUN

5HQGHU D YHFWRU EDVHG RYHUOD\ RQWR \RXU LPDJH :DWHUPDUNV DUH VWDQGDUG 69* (
QNVEDSH

<RX FDQ DOVR XVH ELWPDS 31* LPDJHV

7KH 69* SURFHVVRU LQ GDUNWDEOH FDQ DOVR VXEVWLWXWH VWULQJV ZLWKLQ DQ 69* GR
WR EH LQFOXGHG LQ WKH ZDWHUPDUN

8VHU GHVLJQHG ZDWHUPDUNV VKRXOG EH S@DPFHGRQMW R GVIXUHN @/IDLEHOAHW RWEIRHP D QNS/O D FH
WKH UHORDG EXWWRQ XSGDWH WKH OLVW RI DYDLODEOH ZDWHUPDUNYV

7KH IROORZLQJ LV D OLVW RI YDULDEOH VWULQJY WKDW DUH VXSSRUWHG IRU VXEVWLWX

,Q DGGLWLRQ WR WKLV OLVW \RX FDQ DOVR XVH WXBUYDBOIHEWHRWWULQJYV GH2QHG LQ WK

'$5.7$%/( 1$0( 7KH DSSOLFDWLRQ QDPH

'$5.7%$%/( 9(56,21 7KH YHUVLRQ Rl GDUNWDEOH

'$7(50%$5.B7(;7 $ VKRUW IUHH WH[W PD]J FKDUDFWHUYV
'$7(50$5.B&2/25 7KH FRORU WR XVH IRU :$7(50$5.B7(;7
'$7(50$5.B)217B)$0,/< 7KH IRQW IDPLO\ WR XVH IRU :$7(50$5.B7(;7
'$7(50$5.B)217B67</( 7KH IRQW VW\OH QRUPDO REOLTXH LWDOLF
'$7(50$5.B)217B:(,*+7 7KH IRQW ZHLJKW EROGQHVYV

L0S*( ! 7KH XQLTXH LPDJH LG ZLWKLQ FXUUHQW OLEUDU\

LOS*( ), /(1$0( 7KH LPDJH ILOHQDPH

L0$*( %$6(1$0( 7KH LPDJH ILOH EDVHQDPH

L08%( (5)) 7KH LPDJH ([LI VWULQJ

(;)) "$7( 7KH LPDJH GDWH

(;,) '$7( 6(&21" 6HFRQGV IURP WKH LPDJH ([LI GDWD

(;,) '$7( 0,187¢ OLQXWHV IURP WKH LPDJH ([LI GDWD

(;,) '$7( +285 +RXUV I[URP WKH LPDJH ([LI GDWD K

(;,) '$7( +285B$030 +RXUV IURP WKH LPDJH ([LI GDWD K $0 30

(;,) "$7( "$< 'D\ RI PRQWK IURP WKH LPDJH ([LI GDWD

(;,) '$7( 0217+ ORQWK IURP WKH LPDJH ([LI GDWD

(;,) '$7( 6+257B0217+ ORQWK IURP WKH LPDJH ([LI GDWD ORFDOL]HG -DQ )HE "HF
(;,) '$7( /21*B0217+ ORQWK IURP WKH LPDJH ([LI GDWD ORFDOL]HG -DQXDU\ )HEUXE
(;,) '$7( 6+257B<($5 $EEUHYLDWHG \HDU IURP WKH LPDJH ([LI GDWD LV
(;,) '$7( /21*B<($5 )XOO \HDU IURP WKH LPDJH ([LI GDWD

"$7( &XUUHQW V\VWHP GDWH

'$7( 6(&21" &XUUHQW V\VWHP WLPH VHFRQGV

'$7( 0,187( &XUUHQW V\VWHP WLPH PLQXWHYV

'$7( +285 &XUUHQW V\VWHP WLPH KRXUV K

'$7( +285B%$030 &XUUHQW V\VWHP WLPH KRXUV $3 30

'$7( '$< &XUUHQW V\VWHP WLPH GD\ Rl PRQWK

GDUNWDEOH XVHU PDQXDO
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'$7( 0217+ &EXUUHQW VA\VWHP WLPH PRQWK
'$7( 6+257B0217+ &XUUHQW VA\VWHP WLPH PRQWK ORFDOL]JHG -DQ )HE 'HF
'$7(/21*B0217+ &EXUUHQW VA\VWHP WLPH PRQWK ORFDOL]JHG -DQXDU\ )HEUXDU\
'$7( 6+257B<($5 &XUUHQW V\VWHP WLPH \HDU DEEUHYLDWHG
'$7( /21*B<($5 &XUUHQW VA\VWHP WLPH \HDU
(;,) 0%.(5 7KH PDNHU RI WKH FDPHUD
(;,) 02'(/ 7KH FDPHUD PRGHO
(;,) /(16 7KH VSHFLILF OHQV XVHG
PS GF FUHDWRU 7KH FUHDWRU VWULQJ
i PS GF SXEOLVKHU 7KH SXEOLVKHU VWULQJ
PS GF WLWOH 7KH WLWOH RI WKH LPDJH
PS GF GHVFULSWLRQ 7KH GHVFULSWLRQ RI WKH LPDJH
6RPH FDPHUDV XVH WKLV WR VWRUH VKRRW WLPH XVHU VSHFLILHG V
i PS GF ULJKWYV 7KH ULJKWV DVVLIQHG WR WKH LPDJH
*36 /$7,78'( 7KH LPDJH ODWLWXGH FRRUGLQDWH 1 6
*36 /21*,78"'( 7KH LPDJH ORQJLWXGH FRRUGLQDWH ( :
*36 (/(9%7,21 7KH LPDJH HOHYDWLRQ OHYHO PHWHUYV
*36 /2&%7,21 $00 WKUHH FRRUGLQDWHY ODWLWXGH ORQJLWXGH HOHYDWLR!
PRGXOH FRQWUROV
PDUNHU

&KRRVH WKH ZDWHUPDUN WR DSSO\ 8VH WKH UHORDG EXWWRQ WR XSGDWH WKH OLVW
HIWHQVLRQ RI WKH 20H SQJ VYJ LV VKRZQ LQ EUDFNHWYV

WH[W

$ IUHH WH[W 2HOG LQ ZKLFK \RX FDQ HQWHU XS WR FKDUDFWHUV WR EH SULQWHG ZKFH
ZDWHUPDUN $Q H[DPSOH LWLV %68 OWHBVDWY J

WH[W FRORU

7KH FRORU RI WKH WH[W &OLFN RQ WKH FRORUHG 2HOG WR RSHQ D FRORU VHOHFWRU C
FRORUV RU DOORZV \RX WR GH2QH D FRORU LQ 5*% FRORU VSDFH

WH[W IRQW

7KH IRQW WR XVH GHIDXOW y'HMDO9X 6DQV %RRN &OLFN RQ WKH 2HOG WR RSHQ D GLD
VI\VWHP )RQWV FDQ EH VHDUFKHG E\ QDPH DQG D SUHYLHZ LV VKRZQ QH[W WR WKH IRQ"
WH[W

RSDFLW\

7KH RSDFLW\ Rl WKH ZDWHUPDUNGV UHQGHULQJ

VFDOH

7KH VFDOH Rl WKH ZDWHUPDUN ZLWK UHVSHFW WR WKH RSWLRQ VHOHFWHG LQ WKH yVI
URWDWH

7KH URWDWLRQ DQJOH Rl WKH ZDWHUPDUN

VFDOH RQ

7KH UHIHUHQFH IRU WKH VFDOH SDUDPHWHU 7KH GHIDXOW VHWWLQJ yLPDJH VFDOHV W
VLIH $OWHUQDWLYHO\ \RX FDQ VFDOH WKH ZDWHUPDUN UHODWLYH WR WKH YyODUJHU EF

DOLJQPHQW

8VH WKHVH FRQWUROV WR DOLJQ WKH ZDWHUPDUN WR DQ\ HGJH RU WKH FHQWHU RI WK
[ R-VHW

3L[HO LQGHSHQGHQW R+*VHW UHODWLYH WR WKH FKRLFH RI DOLJQPHQW RQ WKH [ D[LV
\ R-VHW

3L[HO LQGHSHQGHQW R+VHW UHODWLYH WR WKH FKRLFH RI DOLJQPHQW RQ WKH \ D[LV

ZKLWH EDODOQFH

$GMXVW WKH ZKLWH EDODQFH RI WKH LPDJH E\ DOWHULQJ WKH WHPSHUDWXUH DQG WLQ\
FKRRVLQJ IURP OLVW Rl SUHGH2QHG ZKLWH EDODQFH VHWWLQJV

7KH GHIDXOW VHWWLQJV IRU WKLY PRGXOH DUH GHULYHG IURP WKH FDPHUD ZKLWH EDOL

:KLWH EDODQFH LV QRW LOQWHQGHG DV D yFUHDWLYH PRGXOH 6 LWV SULPDU\ JRDO LV L\
LPDJH HQVXULQJ WKDW QHXWUDO FRORUHG REMHFWYV LQ WKH VFHQH DUH UHQGHUHG ZLV
RSHUDWLRQV LW LV XVXDOO\ EHWWHU W R V¥R URMDKH BEEPIRESXIR @ 1 O/IXG KHDV J E

GDUNWDEOH XVHU PDQXDO
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IRWH/ KHERORU FDOLFRI®WIHRQRZ SURYLGHVY D PRUH PRGHUQ DQG 3H[LEOH PHWKRG RR R
FDOLEUPRGRQH FDQ EH HQDEOHG E\ GHIDXOW IRU QHZ LPDJHYHEN WVHQHHFWL QU R P R GWIU@J
DSSO\ FKURPDWLF DGDSWDMRIFRRQE®NIDRXOMWWWLQJIJY DUH VWLOO UHTXLUHG DDRIGLWSHSOLE DG
PRGXOH VREGWEKRWYIRFRUNY FRUUHFWO\

PRGXOH FRQWUROV
VFHQH LOOXPLQDQW WHPS

7KLV VHFWLRQ SURYLGHV WFHRGH UOWKXBHEPRIWUROV WR DGMXVW WKH ZKLWH EDODFH RI
OVFHQH LOOXPLQDQW WHPSiU VHFWLRQ ODEHGRRRE\ PR B HEWMKEHHWN Q P SEIUIHVUXOMWWLQW VOL

WHPSHUDWXUH
6HW WKH FRORU WHPSHUDWXUH LQ NHOYLQ

WLQW

$OWHU WKH FRORU WLQW Rl WKH LPDJH IURP PDJHQWD WLQW WR JUHHQ WLQW !

ZKLWH EDODQFH SUHVHWYV

VHWWLQJ
&KRRVH IURP D SUHGHWHUPLQHG OLVW RI ZKLWH EDODQFHY 7KH DYDLODEOH VHWWLQJ
FDPHUD XVHG WR WDNH WKH SKRWRJUDSK 7KH IROORZLQJ RSWLRQV DUH SURYLGHG LQ
SUHVHWYV
DV VKFRGMIDXOW 7KH ZKLWH EDODQFH DV UHSRUWHG E\ WKH FDPHUD
IURP LPDJH DUBB D UHFWDQJOH RYHU D QHXWUDO FRORU LQ WKH LPDJH WR FDOF X
XVHU PRGLYKHKB8 PRVW UHFHQWO\ PRGL2HG VHWWLQJ ODQXDO DGMXVWPHQW RI WHPS
FRH"FLHQWY ZLOO DXWRPDWLFDOO\ VHOHFW WKLY RSWLRQ &KRRVH WKLV VHWWLQ
SDUDPHWHUV WR WKH PRVW UHFHQW XVHU PRGL2HG VWDWH
FDPHUD UHIHBH®FWKH WHPSHUDWXUH WR WKH FDPHUD UHIHUHQFH ZKLWH SRLQW .
a . 7KH ZKLWH EDODQFH FKDQQHO PXOWLSOLHUVY DUH FDOFXODWHG VXFK WKDW
FROQOYHUWHG LQWR SXUH ZKLWH LQ V5*% ' ZKHUH SXUH ZKLWH PHDQV WKDW HDFK

JRU FRQYHQLHQFH WKH 2QDO IRXU PRGHV FDQ DOVR EH VHW E\ EXIWW RQDEBY R QUKVRW MWXH
GURS GRZQ

®QHWXQH

JLQHWXQH D FDPHUD VSHFL2F ZKLWH EDODQFH SUHVHW 7KLV LV RQO\ VKRZQ LI LW LV D
GLUHFWLRQ RI DGMXVWPHQW LV GHSHQGHQW RQ WKH SURYLGHG SUHVHWYV ,l1 \RXU FDP}
DYDLODEOHWRKWENMYRBWHH KRZ \RX FDQ VXEPLW \RXU RZQ

FKDQQHO FRH FLHQWYV

7KH 5*% FKDQQHO FRH'"FLHQWY DUH DXWRPDWLFDOO\ FDOFXODWHG IURP WKH DERYH SDU
<RX FDQ H[SDQG FROODSVH WKH FKDQQHO FRH'FLHQWYV VHFWLRQ E\ FOLFNLQJ RQ HLWKH
WULDQJXODU EXWWRQ

UHG JUHHQ EOXH
6HW WKH YDOXH RI HDFK 5*% FKDQQHO FRH'FLHQW IURP WR

DGGLWLRQDO IXQFWLRQDOLW\
FRORUHG VOLGHUV

%\ GHIDXOW WKH PRGXOHuUV VOLGHUY DUH PRQRFKURPH +RZHYHU WZR 3DMRUM IRH GFRRORL
GDUNURRP ! ZKLWH EDODQFRUVBLEBUFRRQRWKRWY WKH GVFHQH LOOXPLQDQW WHPSUO VHFWLF

QR FRORU GHIDXOW
7KH EDFNJURXQG RI WKH VOLGHUV LV QRW FRORUHG

GDUNWDEOH XVHU PDQXDO


https://github.com/darktable-org/darktable/wiki/White-balance-presets

ORGXOH 5HIHUHQFH SURFHVVLQJ PR(

LOOXPLQDQW FRORU
7KH VOLGHU FRORUV UHSUHVHQW WKH FRORU RI WKH OLJKW VRXUFH WKH FRORU \RX D!
H-HFW HPXODWLRQ

7KH VOLGHU FRORUV UHSUHVHQW WKH HxHFW WKH DGMXVWPHQW ZRXOG KDYH KDG RQ V
VKRZ WHPSHUDWXUH WLQW VOLGHUV FRORUV

EXWWRQ EDU

7KH EXWWRQ EDU LV VLPSOH DGGLWLRQ WKDW DOORZV RQH FOLFN DFFHVV WR WKH LQWt
HGLWLQIGRXNWDEOBHH F)LQG WKH OLQH WKDW VD\V

SOXJLQV GDUNURRP WHPSHUDWXUH EXWWRQBEDU 758(

DQG FKDDIHWRS/6(

XVDJH ZDUQLQJ

7KH RQO\ SDUDPHWHUV WKDW DUH XVHG LQWHUQDOO\ BENW KIK\D 8 R 68 R OF-RINE RMHHIPVB WU B @ XOU
DQ®&LYQOLGHUYVY DUH SURYLGHG DV D PRUH XVHU IULHQGO\ ZzD\ WR DGMXVW WKRVH SDUDP
FRH"FLHQWY DQG WHPSHUDWXUH WLQW VOLGHUY GHSHQGY RQ FKDUDFWHULVWLFV VSHFL
7KLY PHDQV WKDW DSSO\LQJ ZKLWH EDODQFH VHWWLQJV IURP DQ LPDJH PDGH ZLWK RQH
LQ JHQHUDO QRW JLYH FRQVLVWHQW UHVXOWYV

7KH PDWKHPDWLFDO UHODWLRQVKLS EHWZHHQ WKH WZR VHWYV RI YDOXHV LV QRW VWUDL
FRH"FLHQWYV VXFK WKDW WKHUH LV QR YDOLG HTXLYDOHQW WHPSHUDWXUH DQG WLQW VI
DUH FDOFXODWHG IURP WKH VOLGHUV (GLWLQJ ZKLWH EDODQFH XVLQJ WHPSHUDWXUH |
FKDQQHO FRH'FLHQWV PD\ WKHUHIRUH JLYH RGG UHVXOWYVY DW OHDVW ZKHUH KLJK WHPS

]JRQH VA\VWHP GHSUHFDWHG

30HDVH QRWH WKDW WKIOHBEBROWHRY GDUNWDEOH DQG VKRXOG QR ORQJHU EH XVHG
30HDVH XVHWRKM HTXD®RWUHWXOWLSOH LQVWD®FHRVRIPMRIGKOH ZEWKDPHWULF PRRNMUURZ
GRZQ RQ D ]JRQH

$GMXVW WKH OLIKWQHVYV RI DQ LPDJRXNWIMIVVERNHO $GDPV

7KH OLJKWQHVV RI WKH LPDJH WKH / FKDQQHO LQ /DE FRORU VSDFH LV GLYLGHG LQWR
SXUH ZKLWH 7KHVH ]JRQHV DUH GLVSOD\HG LQ D ]RQHEDU EHQHDWK D SUHYLHZ LPDJH 71
PRXVH VFUROOLQJ RQ WKDW EDU GHIDXOW ]JRQHV

7KH JRQHEDU LV VSOLW KRUL]JRQWDOO\ ZLWK WKH ORZHU SDUW VKRZLQJ WKH JRQHV RI W
WKH PRGXOHuUV RXWSXW ,Q LWV GHIDXOW VWDWH ERWK SDUWYV DUH IXOO\ DOLJQHG :KL¢
GUDJ D FRQWURO SRLQW LQ WKH LQSXW JRQHV WR PRGLI\ WKH PDSSLQJ EHWZHHQ LQSXW

6KLIWLQJ D FRQWURO SRLQW SURSRUWLRQDOO\ H[SDQGYV WKH JRQHV RQ RQH VLGH DQG F
SRLQW $00O SUH H[LVWLQJ FRQWURO SRLQWV VWD\ LQ SODFH H*zHFWLYHO\ SUHYHQWLQJ
8VH ULJKW FOLFN WR UHPRYH D FRQWURO SRLQW

7KH SUHYLHZ LPDJH DERYH WKH JRQHEDU VKRZV KRZ WKH LPDJHUV ]JRQHYVY DUH EURNHQ GI
]JRQH 6 HLWKHU IURP LQSXW RU RXWSXW 6 LV KLIKOLJKWHG LQ \HOORZ RQ WKH SUHYLHZ

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Zone_System
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/zone-system/zone-system.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/zone-system/zone-system.png
http://127.0.0.1:1313/dtdocs/en/module-reference/processing-modules/zone-system/zone-system.png

ORGXOH 5HIHUHQFH XWLOLW\ PR

XWLOLW\ PRGXOHYV

GDUNURRP
FOLSSLQJ ZDUQLQJ

+LJKOLJKW DUHDV RI WKH LPDJH WKDW PD\ H[KLELW OXPLQDQFH RU JDPXW FOLSSLQJ

:KHQ DQ LPDJH LV VHQW WR D GLVSOD\ GHYLFH HDFK SL[HO LV QRUPDOO\ UHSUHVHQWHOC
LQWHQVLW\ RI WKH UHG JUHHQ DQG EOXH SULPDU\ FRORUV LQ WKH RXWSXW FRORU VSD
FORVHO\ UHODWHG WR KDUGZDUH ZLWK SK\VLFDO OLPDWLRQV WKHUH LV D PD[LPXP SHU
UHSUHVHQWLQJ WKH PD[LPXP DYDLODEOH LQWHQVLW\ IRU WKDW FRORU VSDFH 6LPLODU
SL[HO YDOXHV ZLOO EH PDSSHG WR JHUR :KHQ ZH WU\ WR FRQYHUW IURP D ODUJHU FROF
YDOXHV H[FHHGLQJ WKLV PD[LPXP ZLOO EH FODPSHG WR WKH PD[LPXP YDOXH DQG DQ\ Y
FODPSHG WR JHUR 7KLV SURFHVV LV FDOOHG yFOLSSLQJ DQG LW ZLOO OHDG WR ORVW (
FOLSSHG FKDQQHOV

&OLFN WKHFRQ WR HQDEOH WKH FOLSSLQJ ZDUQLQJ

7KHUH DUH WZR ZD\V LQ ZKLFK D SL[HO PLJKW EHFRPH FOLSSHG ZKHQ UHSUHVHQWHG LQ

OXPLQDQFH FONKISLEDQ RFFXU ZKHQ D SL[HO LV WRR EULJKW WR EH UHSUHVHQWHG

OXPLQDQFH LV FDOFXODWHG DV D ZHLJKWHG DYHUDJH RI WKH >5 * %@ FKDQQHOV I
YDOXH LW LV DQ LQGLFDWLRQ RI RYHU H[SRVXUH 7KH RYHUDOO OXPLQDQFH RI D Sl
DQ >5 * %@ YDOXH LQ WKH RXWSXW FRORU VSDFH LQ ZKLFK FDVH LW ZLOO VLPSO\ E
OXPLQDQFH FOLSSLQJ E\ FDUHIXOO\ DGMXVWLQJ WRQH PDSSLQJV DQG H[SRVXUH OH

JDPXW FOLSIKIHQRXWSXW FRORU VSDFH GH2QHV D VHW RI SULPDU\ FRORUV WKDW PL]|
WKH 2QDO RXWSXW FRORU +RZHYHU WKHUH DUH RQO\ VR PDQ\ FRORUV WKDW FDQ E
FRPELQDWLRQ RI WKRVH WKUHH SULPDU\ FRORUV +LJKO\ VDWXUDWHG FRORUV LQ S
HVSHFLDOO\ IRU SL[HOV WKDW DUH YHU\ EULJKW RU YHU\ GDUN ,I WKHUH LV QR VHV
JLYHQ FRORU DW D JLYHQ OHYHO RI EULJKWQHVV ZH VD\ WKDW WKH FRORU LV yRXW
FRORU LQVWHD@E&EWHKB®UHVHQWHG E\ SHUPLWWHG >5 * %@ YDOXHV ZLWKLQ WKH FROI
FOLSSLQJ E\ EHLQJ FDUHIXO QRW WR RYHU VDWXUDWH FRORUV LQ WKH KLJKOLJKWV
JUDGLQJ FRORU PDSSLQJ WHFKQLTXHYV

7KH YFOLSSLQJ ZDUQLQJ PRGXOH LV XVHG WR KLIJKOLJKW WKRVH SL[HOV WKDW FDQQRW
VSDFH HLWKHU GXH WR OXPLQDQFH RU JDPXW FOLSSLQJ 3ULRU WR GDUNWDEOH WKt
WKH PD[LPXP DOORZHG YDOXH RQ DQ\ RI WKH >5 * %@ FKDQQHOV RU WKDW KDG EHHQ FF

RQZDUGYV WKH FOLSSLQJ ZDUQLQJ LQGLFDWRU KDV VRPH DGGLWLRQDO PRGHV WR KH(
JDPXW FOLSSLQJ VR WKDW \RX FDQ PDNH EHWWHU GHFLVLRQV DERXW KRZ WR DGGUHVV

$V WKH FOLSSLQJ ZDUQLQJ UXQV DW WKH HQG RI WKH SUHYLHZ SL[HOSLSH LW UHFHLYH\
KLVWRJUDP FRORU VSDFH ,l1 \RX DUH XVLQJ D GLVSOD\ FRORU VSDFH WKDW LV QRW yZHC
WKHQ FRORUV WKDW DUH RXWVLGH RI WKH JDPXW RI WKH GLVSOD\ SUR20H ZLOO FOLS RL

7KH FOLSSLQJ ZDUQLQJ PRGXOH GHVFULEHG KHUH ZzZDUQV \RX DERXW FOLSSLQJ FDXVHG
WKH RXWSXW FRORU VSDFH W VKRXOG QRW EH FRQIXVHG ZLWK WKH IROORZLQJ VLPLOD

7KHJDZ RYHUH[SRVHGLADBJFDWHY ZKHUH SL[HOV LQ WKH RULJLQDO UDZ 20H DUH FOL
WKH G\QDPLF UDQJH RI WKH FDPHUD VHQVRU 7KLV PRGXOH KLJKOLJKWYV LQIRUPDWL
LPDJH FDSWXUH DQG \RX QHHG WR GHDO ZLWK LW DV EHVW \RX FDQ XVLQJ KLJKOLJ|

7TKHDPXW FKARSXOH DOVR SURYLGHYV LQIRUPDWLRQ DERXW FOLSSLQJ DULVLQJ IURP
H[WHUQDO OLWWOH&O06 OLEUDU\ DQG LV PRNXDB GRUDPERBWH H DX WKHOHMLYS SR IWKPHUQLQJ
GRZQVLGHV RI WKH JDPXW FKHFN PRGXOH DUH WKDW LW GRHVQUW DOORZ \RX WR GL
OXPLQDQFH DQG JDPXW PDSSLQJ DQG LW LV PXFK VORZHU WKDQ WKH FOLSSLQJ ZDL

PRGXOH FRQWUROV

5LIKW FOLFN RQ WKH FOLSSLQJ LFRQ WR VKRZ WKH IROORZLQJ RSWLRQV

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/clipping/clipping-icon.png
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/clipping/clipping-icon.png

ORGXOH 5HIHUHQFH XWLOLW\ PR

FOLSSLQJ SUHYLHZ PRGH
&KRRVH WKH W\SH Rl FOLSSLQJ WKDW \RX ZDQW WR KLJKOLJKW
DQ\ 5*% FKDQIWRXYLGHY DQ RYHU FOLSSLQJ LQGLFDWLRQ LI DQ\ RQH RI WKH WKUHH

PD[LPXP SHUPLWWHG YDOXH IRU WKH KLVWRJUDP FRORU VSDFH RU DQ XQGHU FOL¢
FKDQQHOV DUH WRR GDUN DQG DUH DOO IRUFHG WR EODFN 7KLV ZDV WKH GHIDXO\

OXPLQDQFH RGQFDWHY DQ\ SLIHOV WKDW DUH FOLSSHG EHFDXVH WKHLU OXPLQDQF
yXSSHU WKUHVKROG DQG yORZHU WKUHVKROG VOLGHUV ,I WKLV KDSSHQV LW JH(
VHWWLQJY KDYH EHHQ SRRUO\ VHW

VDWXUDWLRQ RUFODWHY ZKHUH RYHU VDWXUDWHG FRORUV KDYH SXVKHG RQH RU PR
YDOXH RXWVLGH WKH SHUPLWWHG UDQJH RI WKH KLVWRJUDP FRORU VSDFH HYHQ
OLH ZLWKLQ DFFHSWDEOH OLPLWYV 7KLV PHDQV WKDW WKH SL[HOUV FRORU LV LPSF
DQG FDQ DULVH IURP SRRUO\ VHW JDPXW PDSSLQJ RU VDWXUDWLRQ VHWWLQJV

IXOO JDBXWZY D FRPELQDWLRQ RI WKH WKUHH SUHYLRXV RSWLRQV 7KLV LV WKH G
DQG LW JLYHV WKH PRVW FRPSOHWH LQGLFDWLRQ RI SRWHQWLDOO\ SUREOHPDWLF
FRORU VFKHPH
%\ GHIDXOW WKH LQGLFDWRWREBYWNVSWHKBWIEWK WKUHVKROG LV H[FHHGHEORMHHUHO L
WKH ORZHU WKUHVKROG LV EUHDFKHG XQGHU FOLSSLQJ 7EQDAFRORIRISARHKEOH F D QRHEHD |
yRYHU XQGHU LQGLFDWRUV ZKLFK PD\ EH XVHIXO WR LPSURYH YLVLELOLW\ IRU VRPH
ORZHU WKUHVKROG
([SUHVVHG LQ (9 UHODWLYH WR WKH ZKLWH SRLQW ZKLFK LV QRPLQDOO\ (9 I WKH
XQGHU FOLSSLQJ LQGLFDWRU LV VKRZQ ZDUQLQJ WKDW WKH SL[HO PD\ EH HQG XS EHLQ
WR VHW WKLV WKUHVKROG GHSHQGLQJ RQ \RXU LOWHQGHG RXWSXW PHGLXP
ELW V5F@LSVY EODFNV DW 6 (9
ELW $GREHF®1% Y EODFNV DW 6 (9
ELW V5E@LSY EODFNV DW 6 (9
*QH DUW PDWWM\SURLMAWOA SURGXFH EODFN DW & (9
FRORU JORVVW\SSULIFPW®\ SURGXFH EODFN DW 0 (9
EODFN ZKLWH JORWVWVSLFDIOONVBEURGXFH EODFN DW 6 (9
XSSHU WKUHVKROG

+RZ FORVH D SL[HO VKRXOG EH WR WKH XSSHU OLPLW EHIRUH EHLQJ 3DJJHG E\ WKH FOL
GHIDXOW ,Q WKH FDVH RI JDPXW FKHFNV WKLV FRQWUROV KRZ FORVH WKH VDWXU |
RI WKH FRORU VSDFHuV JDPXW EHIRUH D FOLSSLQJ LQGLFDWLRQ LV 2DJJHG

FRORU DVVHVVPHQW
$VVHVV FRORUV DQG EULJKWQHVV LQ \RXU LPDJH XVLQJ ,62 UHFRPPHQGHG YLHZL

:KHQ GHYHORSLQJ DQ LPDJH WKH ZD\ ZH SHUFHLYH EULJKWQHVVY FRQWUDVW DQG VDWX!
DPELHQW FRQGLWLRQV ,I DQ LPDJH LV GLVSOD\HG DJDLQVW D GDUN EDFNJURXQG DV ZL
KDYH WKH D QXPEHU RI DGYHUVH H+tHFWV RQ RXU SHUFHSWLRQ RI WKDW LPDJH

([DJJHUDWLRQ RI WKH SHUFHLYHG H[SRVXUH PDNHV WKH LPDJH VHHPV EULJKWHU WK
WK$GHOVRQ FKHENHUERDUG VKDGRZ H+HFW

$ GHFUHDVH LQ WKH SHUFHLYHG VDWXUDWLRQ LQ WKH LPDJH PDNHV WKH FRORUV VI
H+HFW

$ GHFUHDVH LQ WKH SHUFHLYHG FRQWUDVW LQ WKH LPDJH PDNHV WKH WRQHV VHHP
%UHQHPDQ H+HFW

7KH HQG UHVXOW LV WKDW WKH 2QDO LPDJH FDQ HQG XS EHLQJ WRR GDUN DQG RYHUO\ S
VDWXUDWLRQ 7R DYRLG WKLV WKH y,62 VWDQGDUG PDNHV VRPH UHFRPPHQGDW|
WKH FRORUV RI DQ LPDJH VKR XO 6 REOR D VDANHWHNPRIGER@W LQ WKH GDUNURRP SODFHV D IUDPI
WR KHOS WKH XVHU EHWWHU DVVHVVY WKH FRORUV LQ WKH LPDJH DORQJ WKH OLQHV RI !

GDUNWDEOH XVHU PDQXDO


https://en.wikipedia.org/wiki/Checker_shadow_illusion
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/color-assessment/color-assessment-overview.png

ORGXOH 5HIHUHQFH XWLOLW\ PR

:KHQ WKH FRORU DVVHVVPHQWWXMWHFR/GG LQ WKH ERWWRP SDQHO WKH LPDJH LV JRRPHC

ERUGHU DSSHDUV DURXQG WKH LPDJH WR DFW DV D UHIHUHQFH DJDLQVW ZKLFK WR FRPS
LV SODFHG LPPHGLDWHO\ DURXQG WKH LPDJH WR JLYH WKH H\HV D EDVLV IRU FRPSDULVI
PHDQW WR EH D EULJKW ZKLWH

$OWKRXJIK WKH FRORU DVVHVVPHQW PRGH SURYLGHV D PLG JUD\ VXUURXQGLQJ WR WKH |
\RXU XVHU LQWHKBUHIHWHIQFHY ! JWWRHBRAEA RI WKH yJUD\ WKHPHYVY 7KHVH WKHPHY DUH GH\
LQWHUIDFH WKDW LV FORVH WR PLGGOH JUD\ LW LV DFWXDOO\ VOLIJKWO\ GDUNHU WR DC
KHQ RQH RI WKHVH WKHPHY LV XVHG WRJHWKHU ZLWK WKH FRORU DVVHVVPHQW PRGH V
LVVXHV

&RORU DVVHVVPHQW PRGH FDQ DOVR EH WRJJOHG E\ SUHVVLQJ &WUO %

GXSOLFDWH PDQDJHU

9LHZ DQG FUHDWH PXOWLSOH YHUVLRQV RI WKH FXUUHQW LPDJH (DFK YHUVLRQ FDQ EH
YHUVLRQV 6 DOO YHUVLRQV XVH WKH VDPH XQGHUO\LQJ LPDJH 20H EXW WKH HGLWLQJ K
LQGHSHQGHQW ;03 VLGHFDU 20H

7KH GXSOLFDWH PDQDJHU OLVWV HDFK YHUVLRQ Rl WKH FXUUHQW GDUNURRP LPDJH DOR
OHIW PRXVH EXWWRQ RQ D WKXPEQDLO WR WHPSRUDULO\ VKRZ WKDW YHUVLRQ LQ WKH F
DQG HGLW LW

7KH EXWWRQV DW WKH ERWWRP RI WKH PRGXOH DOORZ \RX WR FUHDWH QHZ GXSOLFDWH
aYLUJLQU YHUVLRQ ZLWK DQ HPSW\ KLVWRU\ VWDFN XVLQJ WKH yRULJLQDO EXWWRQ RL
yGXSOLFDWH EXWWRQ

$ YHUVLRQ QXPEHU LV GLVSOD\HG WR WKH ULJKW RI HDFK WKXPEQDLO &OLFN LQ WKH DI
GHVFULSWLRQ DJDLQVW WKDW YHUVLRQ RI WKH LPDJHK HUKL\R G HMBFWHD &\ IWVFDQ WL J V WIRIUAKG FL
EH HGLWHG ZLRVWHKW D GOGDKMD PIBREWERKW LQ WKH OLJIKWWDEOH YLHZ

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/color-assessment/color-assessment-overview.png
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/color-assessment/color-assessment-overview.png
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/color-assessment/bulb-icon.png
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/color-assessment/bulb-icon.png

ORGXOH 5HIHUHQFH XWLOLW\ PR

JDPXW FKHFEN
+LJKOLJKW DUHDV RI WKH LPDJH WKDW PD\ H[KLELW JDPXW FOLSSLQJ

&0OLFN WKHFRQ WR DFWLYDWH WKH JDPXW FKHFN GLVSOD\ PRGH IRU \RXU LPDJH 7KLV IX

DUH RXW RI JDPXW ZLWK UHVSHFW WR WKH VHOHFWHG VRIWSURRI SUR20H <RX FDQ DOVF
VKRUWFXW &WUO * $ PHVVDJH yJDPXW FKHFN RQ WKH ERWWRP OHIW RI \RXU LPDJH WHC
PRGH *DPXW FKH¥YRIWQADRIRI PXWXDOO\ HI[FOXVLYH PRGHV

5LJKW FOLFN RQ WKH LFRQ WR RSHQ D GLDORJ ZLWK FRQ2JXUDWLRQ SVDRIN HB&WERIVY RQW KH

<RX PLJKW DOVR OLNH WR FRQVYSGHQIXAD QBELMBKHOOVR SURYLGHYV XQGHU DQG RYHU H[SRV
DV D JDPXW FKHFN VLPLODU WR WKDW R+xHUHG E\ WKLV PRGXOH

JOREDO FRORU SLFNHU

7DNH FRORU VDPSOHV IURP WKH FXUUHQW GDUNURRP LPDJH GLVSOD\ WKHLU YDOXHV LQ
GL+tHUHQW ORFDWLRQV

7KH FRORU SLFNHU LV DFWLYDWHG E\ SUHVVLQJ WKH FRORU SLFNHU LFRQ 7KH PRGXOHU
WKH GDUNURRP PRGH

%HVLGHVY WKH JOREDO FRORU SLFNHU GHVFULEHG KHWHR QMDBX WBYOHM R VW RBROMD PR @XRFIDD HR.
ZKLFK DUH XVHG WR VHW LQGLYLGXDO PRGXOH SDUDPHWHUV <RX VKRXOG EH DZDUH WKI
ZRUN LQ WKH VDPH FRORU VSDFH 7KH JOREDO FRORU SLFNHU ZRUNV LQ WKH KLVWRJUDF
FRPSOHWH SL[HOSLSH KDV EHHQ SURFHVVHG /RFDO FRORU SLFENHUV UXQ LQ WKH FRORU
DQG UH3HFW WKH LQSXW RU RXWSXW GDWD RI WKDW PRGXOH ZLWKLQ WKH SL[HOSLSH

<RX FDQ ULJKW FOLFN RQ WKH VDPSOHG FRORU YDOXHV WR FRS\ WKHP WR WKH FOLSERD

$V WKH JOREDO FRORU SLFNHU UXQV DW WKH HQG RI WKH SUHYLHZ SL[HOSLSH LW UHFH!
KLVWRJUDP FRORU VSDFH ,I1 \RX DUH XVLQJ D GLVSOD\ FRORU VSDFH ZKLFK LV QRW yZHC
SUR20H WKHQ FRORUV WKDW DUH RXWVLGH RI WKH JDPXW RI WKH GLVSOD\ SUR20H ZLO

PRGXOH FRQWUROYV

SRLQW DUHD PRGH

7KH JOREDO FRORU SLFNHU FDQ EH DFWLYDWHG LQ SRLQW RU DUHD PRGH E\ FOLFNLQJ
UHVSHFWLYHO\ \RX FDQ DOVR ULJKW FOLFN WR HQDEOH DUHD PRGH ,Q SRLQW PRGH R
vVDPSOH ,Q DUHD PRGH GDUNWDEOH VDPSOHV WKH DUHD ZLWKLQ D GUDZQ UHFWDQJOH

PHDQ PLQ PDJ
.| VDPSOHV DUH WDNHQ LQ DUHD PRGH GDUNWDEOH ZLOO FDOFXODWH PHDQ PLQLPXP |

FRPERER[ DOORZV \RX WR VHOHFW ZKLFK RI WKRVH DUH GLVSOD\HG )RU REYLRXV VWDV
LGHQWLFDO IRU WKH VLQJOH VDPSOH RI SRLQW PRGH

FRORU VZDWFK FRORU YDOXHYV

$ FRORU VZDWFK UHSUHVHQWLQJ WKH VDPSOHG SRLQW RU DUHD LV GLVSOD\HG DORQJV
WRJJOH RQ R+ D PXFK ODUJHU VZDWFKbIRU HDVLHU YLHZLQJ

7KH JOREDO FRORU SLFENHU ZRUNV LQ GLVSOD\ 5*% FRORU VSDFH WKRXJK \RX PD\ FKRR
WUDQVODWH WKHVH QXPHULFDO YDOXHV LQWR DQRWKHU FRORU VSDFH %HZDUH WKDW
0 GHSHQGLQJ RQ WKH GLVSOD\ FRORU SUR20H WKHUH PD\ EH VRPH GHYLDWLRQV IURP W

OLYH VDPSOHYV

7KH VDPSOHG FRORUV LQ HLWKHU DUHD RU SRLQW PRGH FDQ EH VWRUHG DV OLYH VDF
VZDWFK DQG QXPHULFDO YDOXHV ZLOO EH VKRZQ IRU HDFK VWRUHG VDPSOH <RX FDQ F
DQG FRORU VSDFH WR GLVSOD\

1HZO\ FUHDWHG OLYH VDPSOHYV DUH QRW ORFNHG ,I \RX FKDQJH \RXU LPDJH SURFHVVL(
VDPSOHV 7KLV FDQ EH XVHG WR VHH KRZ DQ DOWHUHG SDUDPHWHU D+tHFWV GLxHUHQW
FRORU VZDWFK ORFNV LW DQG D ORFN VI\PERO LV GLVSOD\HG )XUWKHU LPDJH FKDQJHYV
XVH WKLV WR FRPSDUH WZR OLYH VDPSOHV E\ ORFNLQJ MXVW RQH RI WKHP WKXV SURY

, \RX KRYHU WKH PRXVH RYHU WKH YGHOHWH EXWWRQ RI RQH RI WKH OLYH VDPSOH HQ
EH KLIJIKOLJKWHG LQ WKH LPDJH SUHYLHZ

GDUNWDEOH XVHU PDQXDO


http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/gamut/gamut-icon.png
http://127.0.0.1:1313/dtdocs/en/module-reference/utility-modules/darkroom/gamut/gamut-icon.png

ORGXOH 5HIHUHQFH XWLOLW\ PR

GLVSOD\ VDPSOHV RQ LPDJH YHFWRUVFRSH

:KHQ WKLV FKHFNER[ LV WLFNHG OLYH VDPSOH ORFDWLRQV DUH YLVXDOO\ LQGLFDWHG
VERSHPWRGXOH

UHVWULFW VFRSH WR VHOHFWLRQ

:KHQ WKLV FKHFNER[ LV WLFNHG RQO\ WKH YDOXHV RI WKH VHOHFWHG DUHD RU SRLQW
ZDYHIRUP YLHZWRRSHWGXOH 7KLV DOORZV \RX WR VHH ZKDW WRQDO YDOXHV DUH SUH
XVLQJ D FRORU SLFNHU LQ D SURFHVVLQJ PRGXOH WKLV RSWLRQ UHVWULFWV WKH VFR
LQVWHDG RI WKH JOREDO FRORU SLFNHU

JXLGHVY RYHUOD\V

$ QXPEHU RI FRPPRQO\ XVHG FRPSRVLWLRQDO JXLGHVY FDQ EH RYHUODLG RQ \RXU LPDJH
HQDEOHG HLWKHU JOREDOO\ DOO WKH WLPH RU ORFDOO\ ZKHQ FHUWDLQ PRGXOHV DUF

2WKHU GDUNURRP IXQFWLRQDOLW\ DOVR GUDZV FRORUHG RYHUOD\ OLQHV RQ WKH LPDJF
SURYLGHG WR FKDQJH WKH FRORU RI WKRVH RYHUOD\V VHH EHORZ

JOREDO JXLGHYV

/HIW FOLFN WKRQ LQ WKH ERWWRP EDU WR JOREDOO\ GLVSOD\ JXLGH RYHUOD\V 7KH RY|I
FOLFN WKH EXWWRQ D VHFRQG WLPH WR VZLWFK WKHP R#*

5LJKW FOLFN WKH LFRQ WR VKRZ WKH VHWWLQJYVY GLDORJ VHH EHORZ
ORFDO JXLGHYV

$ PRUH FRPPRQ XVH LV WR VZLWFK WKH JXLGHVY RQ RQO\ ZKHQ D VSHFL2F PRGXOH LV DFV
GHIDXOW WR DOO PRGXOHV WKDW FURS GHWYWRVERWR\S WK PROWIBHFXN O Wi @ WAL T X LOHQ V
FRUUHFWIHRNRPEXBRWDWH DQG SHUVSHFWLYH

7LFN WKH ER[ WR VKRZ JXLGH RYHUOD\V ZKHQHYHU WKH PRGXOH LV DFWLYH &OLFN WKH
VHH EHORZ

JOREDO JXLGH RYHUOD\ VHWWLQJV

3OHDVH QRWH WKDW ZKLOH \RX FDQ FKRRVH WR VZLWFK JXLGH RYHUOD\V RQ DQG R+ HL
DUH VWRUHG JOREDOO\ DQG FDQQRW EH VHW LQGHSHQGHQWO\ IRU HDFK PRGXOH

W\SH
7KH WASH RI FRPSRVLWLRQDO JXLGH OLQHV WR GLVSOD\
LS
6RPH JXLGHVY DUH DV\PPHWULFDO 7KLV RSWLRQ DOORZV \RX WR 3LS VXFK JXLGHV KRUL
KRUL]JRQWDO OLQHYV YHUWLFDO OLQHV VXEGLYLVLRQV
:KHQ WEKHLBYHUOD\ W\SH LV VHOHFWHG VHW WKH SDUDPHWHUV RI WKH JULG
RYHUOD\ FRORU

7KH FRORU RI WKH RYHUOD\ OLQHV DRYOH Q\HMW W KDK\L Y WLR SDUFWNQ GLUHFWO\ RYHU WKH L
PDVNYV

KLVWRU\ VWDFN
9LHZ DQG PRGIKIAWWKRU\ RWIVKM FXUUHQW GDUNURRP LPDJH

7KLV PRGXOH OLVWY HYHU\ FKDQJH RI VWDWH DFWLYDWH GH DFWLYDWH PRYH FKDQJH S
KDYH EHHQ PRGL?HG IRU WKH FXUUHQW LPDJH 6HOHFW D SRLQW LQ WKH VWDFN WR UHW
WKH LPDJH 6KLIW FOLFN DQ LWHP LQ WKH KLVWRU\ VWDFN WR H[SDQG WKDW PRGXOH LQ
WKH FXUUHQW HGLW

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH XWLOLW\ PR

&DXWLRR\RX VHOHFW D PRGXOH LQ WKH KLVWRU\ VWDFN DQG WKHQ PDNH IXUWKHU PRGL
FXUUHQWO\ VHOHFWHG VWHS ZLOO EH GLVFDUGHG ,W LV HDV\ WR ORVH GHYHORSPHQW
&WUO = WR XQGR VXFK FKDQJHV

W LV VDIH WR TXLW WKH SURJUDP OHDYH WKH GDUNURRP PRGH RU VZLWFK WR DQRWKHF
LQ WKH KLVWRU\ VWDFN PRGXOH :KHQ UHWXUQLQJ WR WKDW LPDJH \RX ZLOO 2QG WKH K

+RYHU WKH PRXVH RYHU DQ LWHP LQ WKH KLVWRU\ VWDFN WR VKRZ D WRROWLS ZLWK GH
PRGXOH FRPSDUHG WR LWV SUHYLRXV RU GHIDXOW VWDWH 7KLV FDQ KHOS \RX WR WUDF
XQLQWHQWLRQDOO\

&OLFN yFRPSUHVV KLVWRU\ VWDFN WR JHQHUDWH WKH VKRUWHVW KLVWRU\ VWDFN WKD
HGLWY DERYH WKH FXUUHQWO\ VHOHFWHG VWHS WR EH GLVFDUGHG ,I DQ\ PRGXOH DSSH
WKHVH ZIFR® EHHVVYQ®R D VLQJOH VWHS LQ WKH KLVWRU\

&OLFN YyFRPSUHVV KLVWRU\ VWDFN ZKLOH KROGLQJ WKH &WUO NH\ WR WUXQFDWH WKH K
PRGXOHYVY DERYH WKH FXUUHQWO\ VHOHFWHG RQH EXW OHDYLQJ WKH UHPDLQGHU RI WKH

&OLFN WKH yUHVHW SDUDPHWHUV EXWWRQ LQ WKH PRGXOH KHDGHU WR GLVFDUG WKH H
PRGXOHYV 7KLV FDQ DOVR EH DFKLHYHG E\ VHOHFWLQJ WKH YyRULJLQDO LPDJH KLVWRU\

7KH EXWWRQ WR WKH ULJKW RI WKH yFRPSUHVYV KLVWRU\ VWDFN EXWWRQ DOORZV \RX W
FXUUHQW LPDJH ZKLFK FDQ WKHQ EH DSSOLHG WR RWKHU LPDJHV 8VH WKH 2UVW OLQH |
DQG WKH VHFRQG WR DGG D VHDUFKDEOH GHVFULSWLRQ <RX ZLOO EH SURPSWHG WR FK
KLVWRU\ VWDFN WR LQFOXGH LQ WKH VW\OH

2QFH FUHDWHG VW\OHV FDQ EH PDQDJHG DQG DSSOLHG WR \RWM\IOMECGP®H HYRZAL WIKQWIKAV B L
VKRUWFXW NH\V WR \R$U KW UHHM HWHHV K B Q8 FX$\\ O\ WKH DVVRFLDWHG VW\OH WR DOO VF
WKH VKRUWFXW NH\ ZKHQHYHU \RX DUH LQ WKH OLJIKWWDEOH RU GDUNURRP YLHZ

LPDJH LQIRUPDWLRQ OLQH

'LVSOD\ LQIRUPDWLRQ DERXW WKH FXUUHQW LPDJH LQ D GDUNURRP SDQHO

7KH FRQWHQWYV RI WKLV OEQHIADEGEAHVHWDEGNHRRPH LD BMHHFWLRQ IRU LQIRUPDWLRQ DER
YDULDEOHY WKDW FDQ EH XVHG KHUH <RX FDQIDOVR LQVHUW D QHZOLQH ZLWK

7KH LPDJH LQIRUPDWLRQ OLQH FDQ EH GLVSOD\HG LQ WKH WRS ERWWRP OHIW RU ULJK\
LWHPSIWHIHUHQFHY | GDUNURRP

PDVN PDQDJHU

ODQDJH DOO PDVNV DQG VKDSHV IRU WKH FXUUHQW LPDJH

GDUNWDEOH XVHU PDQXDO
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ORGXOH 5HIHUHQFH XWLOLW\ PR

7KLY PRGXOH FDQ EH XVHG WR FUHDWH UHQDPH HGLW DQG GHOHWH VKDSHV <RX FDQ LC
PDVN JURXS VKDSHV WRIJHWKHU DQG FRPELQH WKHP XVLQJ VHW RSHUDWRUYV

7KH WRS OLQH RI WKH PDVN PDQDJHU SDQHO FRQWDLQV EXWWRQV WKDW FDQ EH XVHG W
WKEUDZQ PDYWHUIDFH RI LQ SURFHVVLQJ PRGXOHYV

7KH SDQHO EHORZ WKHVH EXWWRQV GLVSOD\V D OLVW RI DOO PDVNV DQG LQGLYLGXDO

*URXSV RI VKDSHV IRUPLQJ D PDVN DUH GLVSOD\HG ZLWK D KHDGOLQH LQ WKH IRUP yJUS
ZKLFK WKH\ DUH XVHG ZLWK WKH FRPSRQHQW VKDSHVY OLVWHG EHORZ 7KH OLVW RI PDV
VKDSHVY WKDW KDYH EHHQ JHQHUDWHG LQ WKH FRQWH[W RI WKH FXUUHQW LPDJH ,I D VK
D VIPERO WR WKH ULJKW RI WKH VKDSH QDPH

VKDSHV

%\ GHIDXOW HDFK VKDSH UHFHLYHY DQ DXWRPDWLFDOO\ JHQHUDWHG QDPH FRQVLVWLQJ
ySDWK yJUDGLHQW DQG DQ DXWRPDWLFDOO\ LQFUHPHQWHG LQWHJHU <RX FDQ UHQDP
QDPH ,W LV D JRRG KDELW WR JLYH VKDSHV DQG JURXSY PHDQLQJIXO QDPHVY HVSHFLDO
LQ GL+tHUHQW PDVNYV

&OLFN RQ D VKDSH QDPH WR VKRZ WKH VHOHFWHG VKDSH RQ WKH LPDJH FDQYDV ZLWK D
SURSHUWLHYV RI MXVW WKDW VKDSH 7KLV LV HVSHFLDOO\ XVHIXO ZKHUH WKHUH DUH PDC
GL'FXOW WR VHOHFW WKH ULJKW RQH ZLWK WKH PRXVH 6LPLODUO\ LI \RX VHOHFW D VKL
SURFHVVLQJ PRGXOH WKDW VKDSH ZLOO EH VHOHFWHG LQ WKH PDVN PDQDJHU

5LIJKW FOLFN RQ D VKDSH QDPH WR VKRZ D PHQX FRQWDLQLQJ RSWLRQV WR UHPRYH WKH
FXUUHQWO\ LQ XVH

IRWHGDUNWDEOH UHWDLQVY DOO VKDSHVY WKDW KDYH HYHU EHHQ GH2QHG IRU WKH FXUUH
\RX FKRRVH WR LQFOXGH GHYHORS KLVWRU\ ZKHQ H[SRUWLQJ DQ LPDJH DOO GH2QHG VK
WKDW LI WKH OLVW RI VKDSHV LV YHU\ ORQJ WKH VSDFH UHTXLUHG WR VWRUH WKRVH VK
IRUPDWY 7KLV FDQ FDXVH ;03 WDJ FUHDWLRQ WR IDLO GXULQJ H[SRUW

PDVNV JURXSYV

ODVNV DUH FRQVWUXFWHG E\ DGGLQJ D JURXS RI VKDSHVY WR WKH LPDJH LQ WKH RUGHU
VKDSH DGMXVWV WKH H[LVWLQJ PDVN XVLQJ RQH RI IRXU ORJLFDO VHW RSHUDWRUV VHF
SRVVLEOH WR PRYH VKDSHV XS DQG GRZQ WKH OLVW

&OLFN RQ WKH QDPH RI D JURXS LQ WKH PDVN PDQDJHU WR H[SDQG WKDW JURXS VKRZLC
FRUUHVSRQGLQJ VKDSHV ZLOO EH VKRZQ RQ WKH FHQWHU LPDJH 6LPLODUO\ LI \RX FKRR
PRGXOH WKH FRUUHVSRQGLQJ JURXS ZLOO EH H[SDQGHG ZLWKLQ WKH PDVN PDQDJHU

5LJKW FOLFN RQ WKH JURXS QDPH WR GLVSOD\ D PHQX ZLWK RSWLRQV WR DGG QHZ RU H
XQXVHG VKDSHV <RX FDQ DOVR FKRRVH WR GHOHWH WKH JURXS

5LJKW FOLFN RQ DQ\ RI WKH FRQVWLWXHQW VKDSHVY WR FRQWURO KRZ WKDW VKDSH FRQ

UHPRYH IURP JURXS

5HPRYH WKH VKDSH IURP WKH FXUUHQW PDVN
XVH LQYHUWHG VKDSH

,QYHUW WKH SRODULW\ RI WKH VHOHFWHG VKDSH

PRGH

&KRRVH KRZ WKLV VKDSH ZLOO LQWHUDFW ZLWK WKH SUHFHGLQJ PDVN E\ VHOHFWLQJ R
PRYH XS GRZQ

ORYH WKH VKDSH XS RU GRZQ WKH OLVW

<RX FDQ DOVR FUHDWH \RXU RZQ JURXSV XVLQJ H[LVWLQJ VKDSHV E\ VHOHFWLQJ WKH VK
DQG FKRRVLQJ yJURXS WKH IRUPV

GDUNWDEOH XVHU PDQXDO
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