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Bctynnenne

CyuiecTBytouime cnocobbl nepefaqyt pyKOMUCHbIX MOMETOK U
NX HeJOCTaTKM

e TpebyeTca fononHuTeNnLHOEe 0bopymoBaHme

e He paboTaeT B peXxume peasibHOro BPEMEHM

[MnaHweTbI

e TpebyeTcs gononHuTensHoe obopygoBaHue

e He MOXeT paboTaTb C KapaHgalamu
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Bctynnenne

Llens HayyHoii paboTsl

Uenb

PaspaboTtaTb cuctemy no pacnosHaBaHMIO MOMETOK Ha AOKYMEHTE
NCMOJb3Ysi CEPUIO N30DPaXKeHNiA C Kamepbl HOYTOYKa C
nocneaoyumm gobasieHNeM NOMETOK Ha LUMDPOBYIO BEPCUIO
OOKYMEHTA.

MNpobnema
[leTekTupoBaHNe NOMETOK MOC/e HeNMHEHOro npeobpa3oBaHust
JOKYMeHTa
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Bctynnenne

Ob3op AuTepaTypbl

[leTekTUpoBaHNe N3MEHeEHNA

e R. B. Fisher, Change Detection in Color Images, 1999

e Lorenzo Bruzzone, Diego Prieto, Automatic Analysis of the
Difference Image for Unsupervised Change Detection, 2000

e Paul L. Rosin, Thresholding for Change Detection, 1998

PacnosHasaHue nomeTok

e Marcus Liwicki, Horst Bunke, Handwriting Recognition of
Whiteboard Notes, 2009

e Alex Graves, Offline Handwriting Recognition with
Multidimensional Recurrent Neural Networks, 2008

e Rahul Kala, Harsh Vazirani, Anupam Shukla, Offline
Handwriting Recognition using Genetic Algorithm, 2010
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MNocTaHoBka 3apaun

Hay4yHas HoBU3Ha

[eTekTupoBaHue NOMETOK Nocse HeauHeliHoro npeobpasoBaHust
LOKYMeHTa

e HenuxeiinocTb

e Cocepactso

e HenpepbiBHOCTb
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MNocTaHoBka 3apaun

[locTaHoBKa 3a4a4m

[before _ p3obpaxkerne o

|/|306pa>KeH|/|e nocne

Hatitu

M - nomeTku

/after _

M, Hver’ Hhor _ argmin(f(lbefore, Iafter’ M, Hver’ Hhor))
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MNocTaHoBka 3apaun

TepmuHonorus

e 1306parkeHune o

I7¢%r* € 0..255,i € 0,H,j € 0, W

e [NomeTkn
M;; € {0,1},i€0,H,j €0, W
NzobpaxeHue nocne

17 € 0.255,i € 0,H,j € O, W

MpeobpazoBaHue
Hf € Z,H} € Z

o OyHKLUsA OWNOKN
f(/before, Iafter’ M, Hver7 Hhor) —
_ before after
- (Z(II+H,‘J/er,j+H:°r * Mi+H}J{erLj+Hgor - IU ))/(H * W)

i
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MNocTaHoBka 3apaun

OrpaHuyerus npeobpasosaHus

e HenuueitnocTb
HY € Z,H}" € Z

e Cocencteo
| Hgl{er ‘< Dneigh

‘ Hgor ’< Dneigh

e HenpepbiBHocTb

‘ H’_\J{er - ﬁi,j ’< Dcont
‘ H’_\J{er - ivfi,j ’< Dcont
| Hj*" — H'?1 |< Deont
| H,?‘" ,hfjd |< Dcont
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MNocTaHoBka 3apaun

Anroputm

e Haiit npusnakn Ha nsobpaxerusix (SURF)
o CoBMelLLEeHME NMPU3HAKOB HAa OCHOBE JIOKAJIbHBIX OTPaHNYEHNI]
o CoBMelLLEHNE NPU3HAKOB Ha OCHOBE r10BasIbHBIX OrpaHnYeHu

e BoccraHoBnenmne npeobpasoBaHns Ha OCHOBE OTAESbHBIX TOYEK

CoBMmelleHme npr3Hakos

Py = {(ibefore, jbefore jafter jafteryy o [0 W0, Hx0, W
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MNocTaHoBka 3apaun

[nobanbHbie orpaHnyeHus

CocepncTso

Pk € Pmatchedif
-before -after
| I — I |< Dneigh

-before -after
| Ji —Ji"<" |< Dreigh

HenpepbiBHOCTB

Pk € Pmatchedif

el - \/(I'Il()efore o l'lbefore)2 + (jll()efore _jlbefore)2 < Dthres

-median :before after -median :before  -after
A (i iPe"), A Ui )

= med/an = med:an —Ji

‘ (Ilbefore Iﬁfter) A -median |< Dd7| ( -before ./I?fter) Ajlr(nedian |< Dd
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MNocTaHoBka 3apaun

[lapameTpbl cuctemsl

e Bpems paboTbl

e paboTa B peasibHOM BpeMeHu
e KauecTtBo

e KayecTBO kamepbl 640x480
e VYCTOIYMBOCTL

® N3MEHEHVNS B SPKOCTUN
® BbICOKUII YPOBEHb LLYMaA
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Mpumep paboTel anroputma

Cxema cucrtemsl
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - UMPOBO LOKYMEHT

Skoltech

Table of Cantents

w

i
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APPENDIX -

Pyctem ®eiizxaHos 24 Nions 2015 PacnosHaBaHune pyKonucHbIX MeTOK Ha gokymeHTe 13 / 35



Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - pacnosiokeHme HoyTOyKa
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputMa - pacnosioxerune HoyTOyKa
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - n3obpaxkeHune c Bebkameps
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - nsobpaxkeHune ¢ Bebkamepsb
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - buHapusayms

Whoneus
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - onpegeneHne rpaHnLb
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - geTekTUpoBaHue pebep
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - punbTpaymst pebdep un

obbeanHeHne
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Mpumep paboTel anroputma

[Tpumep paboTbl anropuTma - pacyeT yrioB 4OKYMEeHTa
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - romorpacus
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - obpesaHne u BpatleHue

Pyctem ®eiizxaHos 24 Nions 2015 PacnosHaBaHune pyKonuCHbIX METOK Ha JokymeHTe 24 / 35



Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - buHapusayms
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Mpumep paboTel anroputma

[Tpumep paboTbl anropuTMa - COBMELLEHUE NMPU3HAKOB

ow e o
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputMa - UALTPALUS MOXOMKUX

MPN3HAKOB
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Mpumep paboTel anroputma

[lprmep paboTbl anroprTMa - CpaBHEHVE PAa3HOCTK

n30bparkeHuii 6e3 n ¢ ncnoNbL3oBaHMEM TpaHcopMaLuu
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Mpumep paboTel anroputma

[Mpumep paboTbl anroputma - briHapy3auus pasHOCTY

N300parkeHnii
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Mpumep paboTel anroputma

[Tpumep paboTbl anroputMa - UMGPOBON AOKYMEHT C

NOMETKaMU

Skoltech
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TecTupoBaHue Ha peasibHbIX MOJb30BATENAX

TeCTleOBaHI/Ie Ha PE€aJIbHbIX MOJIb30BaTENAX

e Javascript peannsauus

(www.studycam.ru + www.vk.com/app4663273)
e Tpu oHNaliH LWIKONBI COFNACUAOCH NPOTECTUPOBATH
e OpHa wkona pelwnia NCnosb3oBaTh B AanbHelem
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www.studycam.ru
www.vk.com/app4663273

TecTupoBaHue Ha peasibHbIX MOJb30BATENAX

Pe3yn baTbl TECTUPOBAHUA

e Konn4ecTBo npoTecTupoBaHHbIX Nosb3osaTteneii - 50
e CpegHee Bpemsi paboTel - 5 minutes

e CpegHssi yactoTa Kagpos - 25 FPS

e Bpaysepbl - Chrome 50%

Bebkamepsi - 640x480 70%
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TecTupoBaHue Ha peasibHbIX MOJb30BATENAX

ObpaTHast CBA3b OT KOMMaHWI

KOHKypeHTHble npenMyLLecTBa

e [leTn MoryT ucnosib3oBaTbh KapaHZaluyM U PyyKU Asi
pUCOBaHUS

e [leT MOryT fofblle 3aHUMATLCS, TakK KaK €CTb OFpPaHUY€eHUs!
Ha MaKCUMaJibHOe BpeMsi paboTbl 33 KOMMbIOTEPOM

e He Tpebyertcs yctaHOBKM

e OueHb BbICOKWIT YPOBEHb MHTEPAKTUBHOCTM MO CPAaBHEHUIO C
ODbIYHBIM AOMALLHMM 3aJaHuNEM

Tekylune HeOCTATKM

e OrpaHunyeHusi Ha Tun bpaysepa

e Huskoe kayecTBO B c/lyHae KaMepbl C HU3KUM pa3peLLeHnEM

e HeoueBuaHblii nHtepdeiic
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PesynbraThl

PesynbTathl

e cchopMynnpoBaHa MOLESb 334341 HESINHERHO
TpaHcopmauuu

e cchopmynuposaHa npobnemMa B paMkax Moaenu
e pa3paboTaH aNiropuTM Pacrno3HaBaHWUs KPaee JOKYMEHTa
e pa3spaboTaH anropuTM 3KCTpanoasuum TpaHccopMaLmm

e pa3paboTaH aAropuTM CErmMeHTauun NOMETOK ANs
JdanbHeliweld Knaccudunkauum
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PesynbraThl

PesynbTathl

® MOCTPOEH aJIrOPUTM, KOTOPbIZi MOXET ObITb MCMOIb30BaH ANt
OETEKTUPOBAHUSA NMOMETOK MOC/E HENMHERHOrOo
npeobpaszoBaHus

e PaspabortaHa cuctema c ucnosnbsosavvem Matlab

e PaspabotaH npoTtoTun c ucnons3sosaHmem Javascript gis
TECTNPOBAHUS HAa peasibHbIX MOJb30BATENSAX

o [lybnnkauus Ha koHdepeHumm SPIE Imaging and Multimedia

Analytics in a Web and Mobile World 2014
http://spie.org/Publications/Proceedings/Paper/10.
1117/12.2041189
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