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Devwudfw

D qhz prgho ri zdjh glvshuvlrq lv xvhg wr h{dplqh zhoiduh dvshfwv ri lqfrph
wd{dwlrq1 Wkh prgho uhwdlqv wkh g|qdplfv ri zdjh srvwlqj prghov zkloh h{rjhql}lqj
vhdufk hòruw/ wkhuhiruh doorzlqj pruh lqvljkw lqwr srolf| lvvxhv1 Wkh uhvxowv kljkoljkw
hòhfwv wkdw vwdqgdug dqdo|vhv gr qrw wdnh lqwr dffrxqw1 Wkh rswlpdo lqfrph wd{ vkrxog
ghshqg rq dq lqflghqfh hòhfw ehwzhhq zrunhuv dqg ñupv1 Wklv lqflghqfh hòhfw dulvhv
iurp ñupv wu|lqj wr orzhu zdjhv dv pxfk dv srvvleoh1 Dq hpsor|phqw wd{ suryhv/ lq
fhuwdlq fdvhv/ wr eh wkh ehvw phwkrg wr hqfrxudjh oderu irufh sduwlflsdwlrq1
MHO Fodvvlñfdwlrqv= G;6/K54/K55
Nh|zrugv= zdjh srvwlqj/ rswlpdo lqfrph wd{dwlrq/ vhdufk
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ì UL?t|hýU| |üi 4L_i* M) @ttý4ð?} |ü@| |üi êLh!ð?} TLTý*@|ðL? U@? Mi Uü@h@U|ihð3i_ M)

L?i t!ð**%i_ýU@|ðL? *iñi*ë `üð*i |üðt _Lit ?L| hiti4M*i |üi *@MLh 4@h!i| ð? }i?ih@*c ð| 4@)

hiti4M*i @ T@h| Lu @ ti}4i?|i_ *@MLh 4@h!i|ë Aüi 4L|ðñ@|ð?} uLhUi Miüð?_ |üðt ðt |L _ðtT*@)

t|hL?} igiU|t |ü@| @hi hLMýt| ð? @ ?ý4Mih Lu i?ñðhL?4i?|t ð? @ tð4T*i 4@??ihë

2ë� w@MLh �@h!i| 6hðU|ðL?t

Aüi 4@ð? @ttý4T|ðL? ð? |üðt T@Tih ðt |ü@| Lu @? i L}i?Lýt @TT*ðU@|ðL?%ti@hUü ThLUitt2ë Aüðt

@**Lêt ýt |L üð}ü*ð}ü| *@MLh 4@h!i| T@h|ðUðT@|ðL? igiU|t @?_ �h4t< _iUðtðL?t ð? @ |h@U|@M*i

4@??ihë W| 4@!it ti?ti |ü@| TiLT*i Lu tð4ð*@h i_ýU@|ðL?t ý?_ih}L tð4ð*@h ti@hUü ThLUittitc

@?_ |ü@| tL4i *@MLh 4@h!i|t ð4TLti t|hðU| @TT*ðU@|ðL? ThLUittit E}Lñih?4i?| tihñðUic uLh i í

@4T*iäë Aüi @TT*ðU@|ðL? ThLUitt |ü@| êi tTiUðu) ý|ð*ð3it |üi M@tðU _)?@4ðUt Lu ?L?ti^ýi?|ð@*

5Pdq| vhdufk prghov dvvxph dq h{rjhqrxv vhdufk surfhvv/ h1j1 Yduldq +4<;3, dqg Vwdko +4<;<,/ exw rewdlq
zdjh glvshuvlrq iurp wkh khwhurjhqhlw| ri djhqwv1 Khuh doo zrunhuv vhdufklqj iru mrev duh krprjhqhrxv dqg
vhdufk lq wkh h{dfw vdph zd|1 H{0srvw khwhurjhqhlw| fuhdwhv wkh glvshuvlrq lq zdjhv1

ô



ti@hUü it|@M*ðtüi_ ð? îýh_i|| @?_ aý__ E�bHôäôë çL?tð_ih |üi *@MLh 4@h!i| ð?|ih@U|ðL?t Lu

@ 4@tt � Lu �h4t @?_ @ 4@tt > Lu êLh!ihtë ,@Uü �h4 ü@t L?i TLtð|ðL? @ñ@ð*@M*ië L̀h!í

iht i?|ih |üi *@MLh 4@h!i| @| tL4i ULt| @?_ @TT*) |L ? �h4t _h@ê? @| h@?_L4 uhL4 |üi

@ñ@ð*@M*i TLL*ë Wu @** êLh!iht L?*) @TT*) |L L?i �h4c |üi? �h4t êð** ti| ê@}it @| |üi êLh!í

iht< hitihñ@|ðL? ý|ð*ð|) tð?Ui êLh!iht êð** ?L| ü@ñi |üi LT|ðL? |L hiuýti @? Lgihë Aüðt ðt |üi

ø#ð@4L?_íT@h@_L <ë OLêiñihc ðu êLh!iht @TT*) |L 4Lhi |ü@? L?i �h4c tL4i êð** ü@ñi @

TLtð|ðñi ThLM@Mð*ð|) Lu Mið?} @M*i |L hiuýti @ *Lê Lgihc Tý||ð?} Thittýhi L? �h4t |L h@ðti

|üiðh ê@}it ð? Lh_ih |L ð?Uhi@ti |üi ThLM@Mð*ð|) Lu }i||ð?} @ êLh!ihë Aüðt Uhi@|it @ ê@}i

_ðt|hðMý|ðL? ð? i^ýð*ðMhðý4eë AüihiuLhic |üi i ðt|i?Ui Lu tL4i ThLM@Mð*ð|) êð|ü êüðUü êLh!í

iht U@? UL4T@hi ê@}it _hðñit ê@}i _ðtTihtðL?ë W? Lýh 4L_i* |üi ThLM@Mð*ð|) Lu @ êLh!ih<t

@TT*ðU@|ðL? týUUii_ð?} E)ði*_ð?} @ éLM Lgihä ðt Mi|êii? f @?_ �c ð4T*)ð?} |ü@| 4Lhi |ü@?

L?i @TT*ðU@|ðL? êð** @**Lê tL4i êLh!iht |L UL4T@hi ê@}itë AL LM|@ð? ê@}i _ðtTihtðL? êð|ü

U*Lti_ uLh4 tL*ý|ðL?tc êi *ð4ð| |üi ?ý4Mih Lu @TT*ðU@|ðL?t |L |êLë

5ð?Ui êLh!iht @hi üL4L}i?iLýt ð? |ih4t Lu |üiðh ThL_ýU|ðñð|)c �h4t UüLLti h@?_L4*)

@4L?} |üi4ë Wu @ êLh!ih }i|t 4Lhi |ü@? L?i Lgihc tüi _iUð_it êüðUü Lgih |L @UUiT|ë Aüðt

ðt i?Lý}ü |L @**Lê ýt |L _i�?i týUUittuý* @TT*ðU@|ðL? ThLM@Mð*ð|ðitë

wi44@ � `ð|ü � �h4t @?_ > Lu |üi TLTý*@|ðL? T@h|ðUðT@|ð?} ð? |üi @TT*ðU@|ðL? ThLUittG

�ä Aüi ThLM@Mð*ð|) |ü@| @? @TT*ðU@|ðL? *i@_t |L @ éLM Lgih ðt b ' �3e3 2>
�

2>
�

2ä Aüi ThLM@Mð*ð|) |ü@| @ �h4 hiUiðñit ?L @TT*ðU@|ðL?t ðt e3
2>
�

Aüðt ðt @ êi** !?Lê? hitý*|( |üi _ihðñ@|ðL? ðt hi*i}@|i_ |L |üi @TTi?_ð ë

6Exughww dqg Mxgg +4<;6, lv dfwxdoo| d prgho ri sulfh glvshuvlrq1 Wkh ghvfulswlrq deryh wudqvodwhv lw lqwr
d prgho ri zdjh glvshuvlrq +sulfh@zdjh/ frqvxphuv@zrunhuv,1

7Khuh zh grq*w kdyh wr zruu| derxw wkh cEhuwudqg uhvxow* zkhuh ñupv idfh vr pxfk suhvvxuh wr udlvh zdjhv
wkdw zdjh glvwulexwlrq lv dq dwrp dw wkh kljkhvw srvvleoh ydoxh1 Wklv rqo| rffxuv zkhq zrunhuv vdpsoh pruh
wkdq rqh zdjh zlwk suredelolw| 4/ zklfk fdq*w rffxu lq wkh oderu pdunhw zh ghvfuleh1

e



2ë2 w@MLh �@h!i| è@h|ðUðT@?|t

6ðh4t

ú üL4L}i?iLýt 4@tt � Lu �h4t i@Uü ü@t L?*) L?i éLM |L Lgihë Aüi) @hi U@T@Uð|)

UL?t|h@ð?i_( |üi) U@? L?*) @UUL44L_@|i L?i êLh!ih ThL�|@M*)ë Aüi @ttý4T|ðL? Lu @ L?i

êLh!ih í L?i �h4 4@|Uü ðt @*tL i4T*L)i_ ð? �L?|}L4ih) E�bb�ä @?_ úUi4L}*ý @?_ 5üð4ih

E2fffä ð? Lh_ih |L _ðtUýtt |üi ð4T@U| Lu |ð}ü|?itt ð? |üi *@MLh 4@h!i|ë 5ð?Ui êi êð** ?Lh4@*ð3i

|üi 4@tt Lu êLh!iht |L �c � hiThiti?|t |üi �h4íêLh!ih h@|ðLë ú?L|üih ê@) |L |üð?! @MLý|

|üðt ðt |ü@| �h4t 4@) ü@ñi 4@?) éLMt @ñ@ð*@M*ic Mý| i@Uü TLtð|ðL? hiUhýð|t tiT@h@|i*)ë

6ðh4t |üi? i?|ih |üi *@MLh 4@h!i|c TLt|ð?} ê@}it @?_ 4@|Uüð?} êð|ü êLh!iht @t _itUhðMi_

@MLñië ú 4@|Uü ThL_ýUit Lý|Tý| s c êüðUü ðt tL*_ @| |üi UL44L? ThðUi Lu �ë Aüi �h4t< ê@}i

_ðt|hðMý|ðL? êüi? > êLh!iht @TT*) uLh TLtð|ðL?t hitý*|t uhL4 @? i^ý@* ThL�|t UL?_ð|ðL?c |ü@|

ðtc uLh @** ç G

E�ý e3 2>
� äEE�ý bä n bCEçääEs ý çä ' Z E�ä

Aüi �ht| |ih4 i^ý@*tc }ðñi? wi44@ �c |üi ThLM@Mð*ð|) |ü@| |üi �h4 hiUiðñit @? @TT*ðU@|ðL?

@| @**ë Bðñi? |ü@| ð| _Lit hiUiðñi @| *i@t| L?i @TT*ðU@|ðL?c |üi tiUL?_ |ih4 hiThiti?|t |üi

ThLM@Mð*ð|) |ü@| |üi h@?_L4*) UüLti? êLh!ih êð** @UUiT| |üi �h4<t Lgih Lu çc 4i@?ð?} |ü@|

|üi êLh!ih ü@t ?L Lgih *@h}ih |ü@? ç Eêüihi CEçä hiThiti?|t |üi _ðt|hðMý|ðL? Lu ê@}it Lñih

|üi ð?|ihñ@* d@c Koäë

5ð?Ui |üi �h4t êüL i4T*L) êLh!iht @| |üi *Lêit| ê@}i ç ' @ L?*) i4T*L) |üLti êüL

U@?<| têð|Uü �h4tc |üiti �h4t ü@ñi @? ð?Ui?|ðñi |L *Lêih |üiðh ê@}it _Lê? |L |üi TLð?| êüihi

êLh!iht hiuýti |L êLh!ë ú hitihñ@|ðL? TLð?| Lu f uLh êLh!iht ð4T*ðit |ü@| @ ' f @?_ @**Lêt

ýt |L tL*ñi uLh �h4 ThL�|të èhL�|t i^ý@* E� ý e3 2>
� äE� ý bäs ë Aüi i^ý@* ThL�|t UL?_ð|ðL?

?Lê _i�?it |üi Uý4ý*@|ðñi _ðt|hðMý|ðL? CEçäë Ntð?} |üi i?_TLð?| UL?_ð|ðL? CE@ä ' fc êi

U@? _i|ih4ð?i |ü@| CEçä ' �3b
b
E s
s3ç ý �ä @?_ K ' bs ë

D



L̀h!iht

ú 4@tt � Lu êLh!iht _ðgih L?*) M) |üiðh ULt| Lu i?|ihð?} |üi *@MLh 4@h!i|ë Aüðt ULt| ðt
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@ttý4i |ü@| �h4t TLt| ê@}it @?_c ð? Lh_ih |L UL?Ui?|h@|i L? |@ @|ðL? @?_ êi*u@hi ðttýitc

êi @Mt|h@U| @ê@) uhL4 i^ýð*ðMhðý4 ti@hUü T@||ih?tc @ttý4ð?} i@Uü êLh!ih 4@!it |êL éLM

@TT*ðU@|ðL?të Aüðt ?iê 4L_i* )ði*_t ð?|ýð|ðñi hitý*|t @?_ @**Lêt uLh 4ýUü |h@U|@Mð*ð|)ë ,ñi?

|üLý}ü |üi 4L_i* ð? |üðt T@Tih hiThiti?|t @ t|)*ð3i_ ñihtðL? Lu *@MLh 4@h!i| uhðU|ðL?tc |üi

hitý*|t @hi }i?ih@* |L ML|ü L|üih ti@hUü 4L_i*t @?_ ?L?íti@hUü 4L_i*të Aüi hitý*|t êð**

üL*_ êüi? Uü@?}it ð? ð?UL4i 4Lñi êð|ü Uü@?}it ð? T@h|ðUðT@|ðL? @?_ _Lê?ê@h_ Thittýhi L?

ê@}it i ðt|t�fë

5L4i i |i?tðL?t ULý*_ ThLñi ð?|ihit|ð?}ë Oi|ihL}i?iLýt �h4t tüLý*_ _iiTi? _ðñðtðL?t ð?

|üi *@MLh 4@h!i|ë î) 4@!ð?} @Mð*ð|) üi|ihL}i?iLýt @?_ ý?LMtihñ@M*ic |üihiM) ð?|hL_ýUð?}

@_ñihti ti*iU|ðL?c |üðt 4L_i* ULý*_ Mi ý?ð�i_ êð|ü �ðhh*iit |)Ti LT|ð4@* ð?UL4i |@ @|ðL?

4L_i*të

43Lq dqrwkhu yhuvlrq ri wklv sdshu/ zrunhuv frxog lqyhvw lq wkhlu suredelolw| ri ehlqj surgxfwlyh +l1h1
sduwlflsdwlqj,1 Wklv ohg wr yhu| vlplodu uhvxowv1

�ô



úTTi?_ð 

ú èhLLu Lu wi44@ �

5ýTTLti |üihi @hi ? �h4t @?_ ^ êLh!ihtë Aüi ThLM@Mð*ð|) Lu @ ThL_ýU|ðñi êLh!ih 4@|Uüð?}

i^ý@*tG

^[
ð'f

èhEð J|ûeor rûJç üRä èhEûðoe_ m ð rûJç üRä EDä

LhG

^[
ð'f

ë
^

ð

ê
E
�

?
äðE�ý �

?
ä^3ð

�

ðn �

tð4T*ðu)ð?} E@?_ ýtð?} |üi Mð?L4ð@* |üiLhi4äc |üðt )ði*_tG

?

^ n �
E�ý E�ý �

?
ä^n�ä

tð?Ui |üihi ðt @ TLtð|ðñi 4@tt Lu êLh!iht @?_ �h4tc êi |@!i |üi *ð4ð| @t ? @?_ ^ @TThL@Uü

4 E?L|ð?} |ü@| |üi êLh!ih @TT*ðU@|ðL?í�h4 h@|ðL i^ý@*t 2>
�
ä @?_ @Uüðiñi Lýh hitý*|ë Aüi

ThLM@Mð*ð|) @ �h4 hiUiðñit ?L ThL_ýU|ðñi êLh!iht ðt uLý?_ M) |@!ð?} t@4i *ð4ð| LuG

E�ý �

?
ä^

5ð4ð*@h ThLM@Mð*ð|ðit @hi ýti_ ð? î*@?Uü@h_ @?_ #ð@4L?_ E�bbeäc úUi4L}*ý @?_ 5üð4ih

E2fffä @?_ w@?} @?_ #ðU!i?t E�bb2äë Aüi �ht| |L ýti |üðt ýh?íM@** ThLUitt ê@t îý||iht

E�b..äë

�e



î èhLLu Lu wi44@ ô
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