Object class
recognition

BoinonHunu: PykoBoguTenb:

Becnory3oBa AnekcaHpgpa
Nazapesuy AHapei Ty3oBa EkaTepuHa

CepreeB NaBen
KOpruH NaBen



e OnpepneneHne knacca oobekTa
N300pakeHHOro Ha dpotorpadun

e YacTHbIN cry4yan gaHHOW 3a4ayu -
onpepeneHne npuHaaneXXHoCcTn oobeKTa Ha
dooTorpadpum K oQHOMY 13 OBYX KIacCOoB



ATanbl NOCTPOEHUSA anropmTma

1. Bbibop anropntmoB 0bpaboTKku
N300paXeHuns

2. lopbop meToa0B BblAENEHUSI BEKTOPA

NPU3HAKOB

Bbibop knaccmndukatopa

OnpepneneHne MeToagoB TECTUPOBAHUSA

B~ W



ApXUTEKTypa NnpunoxeHus

OcCHOBHbIEe MOAYNK

Tester

(=g image_loader: ImagelLoader

(=g solution_container. SolveContainer

£ test(Num pyAray): Real
{% test_image(String): Boolean

SVMClassifier

£ train(NumpyArray): void
£ classify(NumpyArray): void
{3 save(String): void

{6}3 load(String): void

(53 im age_loader: Imageloader

LC&‘, feautre_extractor: FeatureExtractor

Trainer

{% train(NumpyArray, SVMParams): SolveContainer

FeatureExtractor

{i‘% extract(lmage): FeatureVector

{fl}, load(String): FeatureVector

{% save(FeatureVector, String): void

{3,‘5, put_cache(HashCode, FeatureVedor): void
{6’,;, get_cache(HashCode): FeatureVecdtor

T L T

TextureF eatureExtractor
ColorFeatureExtractor ConvNetFeatureExtractor

{3 generate_tiles(): void
£ show_tiles(): void
{%_extrad(lmage): FeatureVedor

ﬁ_extrad(lmage): FeatureVedor iﬁé_extrad(lmage): FeatureVedor

Datasetl oader
{%} get_dataset(String, Integen): void

Imagel oader

ﬁ%,svm_params_custom ization(NumpyArray, SVMParams, Real[*], Real[*]): SVMParams
£ k_fold_cross_validation(Integer, Num pyAmray, SVMParams): void {3 load(String): Image



ImagelLoader

e MacwTabnposaHue nzobpaxeHnsa 6es
NCKaXXeHNda NponopLunn

e [lonCK BEPOSATHOro HaxoXxaeHnsa OO bEKTOB Ha
N300pakeHnu

e CoxpaHeHune yxe obpaboTaHHbIX N300paXeHnn
B K3LU, ANl YCKOPEHUSA aanbHeNnWwen padboThl.



1.
YMEHbLUEHUA LUYMHOCTU

2.
3.
4.

Onepatop KaHHNW

Pa3mbiTne nsobpaxxeHmsa ans

[Tonck rpaganeHToB
[logaBneHne HeMakCMMyMOB
[1BoHaA noporosas
dounnbTpauns

TpaccupoBka
HeOo4HO3Ha4YHOCTEWN




Feature Extractor




FeatureExtractor

FeatureExtractor

@; extract(Image): FeatureVector

{i% load(String): FeatureVector

ﬁ save(FeatureVector, String): void

{i% put_cache{HashCode, FeatureVedor): void
ﬁ% get_cache(HashCode): FeatureVedor

T ; T

TextureFeatureExtractor
ColorFeatureExtractor ConvNetFeatureExtractor

ﬁ generate_tiles(): void
§3 show_tiles(): void
{i%,_extrad(lmage): FeatureVedor

ﬁ_extrad(lmage): FeatureVedor éﬁ,},,_extract(lmage): FeatureVedor



TextureFeatureExtractor

[ eHepaLuunsa BeKTopa Npu3HakoB Ha OCHOBE
CpaBHEHUA N30DpaXeHns Co CNoBapeM

TEKCTYp (Tannos).
DyHKUUN:

e [eHepauus cnosapsi Tannos no obyvaroLien BoIbOpKe.
e CpaBHEHMA N300paKEHUA C KOHKPETHLIM Tansiom.



[[eHepauua Tannos
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[ToxoxecTb U30OpaXEeHUN

Bbinn ncnonb3oBaHsbI cneagyrwowme MeTpukn noxXoxecTtu I/I306p3)K€HI/II7IZ

e MMVHMMYM MakCMMyMOB pa3HOCTEN EBKNINOOBA PACCTOSTHUS MeXAY MUKCENsMM.

p1(T,I) = minmax /< T(z + 2,y +v), [(z', y) >
T,y x/’y/

T(LIZ, y), ](33, y) - RGB Tainn n nsobpaxeHve
e Makcumym HOPMMPOBAHHON KOPPENALNN:

2oy(T' (@ y) - I'z+2',y+y))

p2(T,I) = min max , roe
z,y ',y 2. 2
Vo ey Ty Yy e+ 2y +y)
I’(:I?, y) - HOpPMUpPOBAHHOE MO APKOCTN YepHO-benoe nsobpaxeHne

/
T (37, y) - HOPMMPOBAHHLIN MO APKOCTU YepHO-6enbIn Tamn



Performance

Texture Feature Extractor Preformance

N
op®

ey

4548
o
oy

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 550(
seconds



ColorFeatureExtractor

[ eHepauna BEKTOPOB NPU3HaKoB, OCHOBAHHbIN
Ha LIBETOBbIX XapaKTePUCTUKaX N300paKeHns.




ColorFeatureExtractor

1. PasbuBaem uBeToBoe nNpocTpaHcTBO HSV HA n-m -
yacTeun.




ColorFeatureExtractor

1. Pa3buBaem nsobpaxeHme Ha 4yacTu.
. I3aBnekaem BeKkTOp NpU3HaKOB.




ConvNetFeatureExtractor

[1na n3snevyeHna BeKTopa NpuU3HakoB UCMNOMb3yeTcs
oby4eHHasi cBepTodHast HenpoceTb ILSVR 2012.

INPUT feature maps feature maps feature maps feature maps OUTPUT
28x28 4@24x24 4@12x12 12@8x8 12@4x4 26@1x1

BxoaHoe
n3obpaxeHve

Aapo CBseprka — NPoXoA AAPOM Nopsvibopka—  CeBeptka Nopsbibopka  Ceeprka
CBEPTKU — CBEPTKU NOo BCeM onepauyua
marpuua ums HeﬁpOHaM HWXHero cnona YMeHbLleHUa
BecosB, ANA aKTUBAUMKU HEMPOHOB pa3smepHocTH. Yawe
Hanpumep, BEepXHero cnos — Bcero — Bbi6op
pasmepom nony4yeHue Kaptbl MaKcumyma unm
5x5 npu3Hakos (feature maps). MOWCK CpeaHero no

Ana apep pasHoro Tuna HECKONIbKUM

NONYYAKOTCA PasHble KapTbl  COCEAHMM HepoHam.
NPU3HAKOB.



ConvNetFeatureExtractor

PunbTPLI NEPBOro




SVMClassfier

a(r) = sign(z W;T; — W)
j=1

me = (x1,...,2p)
w = (W1, ..., Wy,)

BEKTOP NPU3HAKOB,
napameTpbl anroputma

4




[MapameTpbl SVM

e YnpaBnsawoLnn

.....
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napameTp .

arroputma PR
e Anpo: £

o JluHeiiHoe e

o RBF -

o Poly

e [lapameTphl a4pa
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K(z,2") = exp(—v|z — 2'|°)




5-Fold Cross Validation

«4— Total Number of Dataset ———p

Experiment 1

Experiment 2

Training

Experiment 3

Validation

Experiment 4

Experiment 5




NMNopnobop HacTpoek SVM u pesynbTtaTthl.

ColorFeatureExtractor

" c=10... 10"
gamma = 0.001
quality = 0.6567




NMNMoabop HacTpoek SVM u pesynbTtaTthl.

TextureFeatureExtractor

C =0.00001 ...

n % . I0-65 0.001
0.7 A '
IR / - ﬁX\oé gamma = 0.01
YN S - |"®  quality = 0,6754




Pe3ynbTaThbl

Feature Extractor Kernel | Params Result
ConvNetFeatureExtractor| Poly |c =1, degree = 3, 94%
gamma =0
ColorFeatureExtractor | RBF c = 1000 F (can=0.54
gamma =0.001 | F,(dog)=0.55
TextureFeatureExtractor | RBF c =0.001 F (oat)=
gamma = 1 F,(dog)=




Pe3ynbTaTtbl 00y4YyeHUs Ans
HeCKONbKUX KilaccoB

I Krnaccbl:
/'777\~ " o coBaku
0.6 < ,-/// - |05 @ Jowlaau
= AR o e e MeaBeau
® CIIOHbI

quality = 0.6967




Lessons learned

1. PaboTta B KOMaHAae 2. Python Perfomance 3. UYrteHue Hay4HOM
nuTepartypbl

WHY IS YOUR CODE SO T—

SLOW AND CRASHY? P i e
READ, EVERYONE WILL
KNOW HOW You GOT

- .-

When two or more of you work as a team, to do
what any one of you could do alone, that's not
teamwork, that's pooching it — a-holes!




Peno3utopun

https://github.com/ktisha/object class_recognition



https://github.com/ktisha/object_class_recognition
https://github.com/ktisha/object_class_recognition

JlutepaTtypa

e Computer Vision: Algorithms and

Applications, Richard Szeliski

e |earning OpenCV: Computer Vision with the
OpenCV Library, Gary Bradski (Author),
Adrian Kaehler

e OpenCV-Python Tutorials



http://szeliski.org/Book/
http://szeliski.org/Book/
http://szeliski.org/Book/
http://szeliski.org/Book/
http://szeliski.org/Book/
http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
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http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
http://www.amazon.com/Learning-OpenCV-Computer-Vision-Library/dp/0596516134
http://docs.opencv.org/trunk/doc/py_tutorials/py_tutorials.html
http://docs.opencv.org/trunk/doc/py_tutorials/py_tutorials.html

JlutepaTtypa

e AnroputmMmbl 06paboTka n3obdbpaxkeHun:

o Lindeberg, Tony (2001), "Edge detection”,
Encyclopedia of Mathematics, Springer, ISBN
978-1-55608-010-4

o Rafael C. Gonzalez, Digital Image Processing
2001, ISBN-13: 978-0131687288, cTp. 335



http://www.encyclopediaofmath.org/index.php?title=Edge_detection
http://www.encyclopediaofmath.org/index.php?title=Edge_detection
http://www.encyclopediaofmath.org/index.php?title=Edge_detection
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http://www.encyclopediaofmath.org/index.php?title=Edge_detection
http://www.encyclopediaofmath.org/index.php?title=Edge_detection
http://www.encyclopediaofmath.org/index.php?title=Edge_detection
http://www.amazon.com/Digital-Image-Processing-2nd-Edition/dp/0201180758
http://www.amazon.com/Digital-Image-Processing-2nd-Edition/dp/0201180758
http://www.amazon.com/Digital-Image-Processing-2nd-Edition/dp/0201180758
http://www.amazon.com/Digital-Image-Processing-2nd-Edition/dp/0201180758

JIlutepaTtypa

e (CBepTOYHblE HENPOCETU
o arXiv:1310.1531v1 [cs.CV] 6 Oct 2013

DeCAF: A Deep Convolutional Activation Feature for Generic Visual
Recognition

o http://deeplearning.net
o http://caffe.berkeleyvision.org/



http://deeplearning.net/tutorial/lenet.html
http://deeplearning.net/tutorial/lenet.html
http://caffe.berkeleyvision.org/
http://caffe.berkeleyvision.org/

JIlutepaTtypa

e Knaccudpukauma n sepudpunkayms:
o K.B. BopoHuoB "Jlekunn no NUHEUHbIM
anroputMam Knaccuukaummn’

o A. HA. YepBoHEHKUC "KOMMNbLIOTEPHLIN aHanuns
OaHHbIX”



http://www.machinelearning.ru/wiki/images/6/68/Voron-ML-Lin.pdf
http://www.machinelearning.ru/wiki/images/6/68/Voron-ML-Lin.pdf
http://www.machinelearning.ru/wiki/images/6/68/Voron-ML-Lin.pdf
http://www.machinelearning.ru/wiki/images/6/68/Voron-ML-Lin.pdf
http://lib.mexmat.ru/books/146024
http://lib.mexmat.ru/books/146024
http://lib.mexmat.ru/books/146024
http://lib.mexmat.ru/books/146024

