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What is Computer Vision

% Computer Vision(CV)
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What is Computer Vision

% Computer Vision(CV)
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What is Computer Vision

% Computer Vision(CV)
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What is Computer Vision

¢ Convolutional Neural Networks (CNN)

« Convolutional Neural Networks : O|0|X|Q| EXE F&Eot= L12|1E
« Fitter: O|O|X| £ Ot ~7| ¢t Zi2t0|E
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What is Computer Vision

< CNN
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Applications of Deep Learning for Computer Vision

< Image Classification and Localization

» Image Classification : O[O|X[7} AFHO]| FHe|ot M3 & O W0 £t=X| £2F5= =X
*  Image Localization : O|O[X| Lif AFEIOf| Fo|ot 3= S OffH H3=0f £t |0 EXHot= 0=

<(Classification>

/| A

[1] Kiizhevsky, A, Sutskever; |, & Hinton, G, E 2012). Imagenet dassification with deepp convolutional neural networks. Advanaes in neural informnation processing systenns 25, 1097-1105. E/ A\

DRIN|

Pl He K, Znang X, Ren S & Sun ) (2016) Deep residua eamng for mage recogniion n Proceedingss of the IFEE conference on computer vision and pattemn recognition (op. 770-778) N\ 7 )
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Applications of Deep Learning for Computer Vision

< Image Classification and Localization

» Image Classification : O|D[X|7} AtEI0f| ‘Holot #H3= T OffH AF=0f| £5t=X| & /ot= =X

» Image Localization : O|O|X| Lif A0 He|ot H= & O H3=0f| £35HH O C|of| EXHot= o=
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Applications of Deep Learning for Computer Vision

< Image Classification and Localization

*  Image Classification : O|O|X|7} AFHO|| o[
* Image Localization : O|0|X| Lif APHOf| ‘Ho|ot A== F O H==0f -’—'T— I 01[|01| -.'_-XHOPE o=
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Applications of Deep Learning for Computer Vision

% Image Classification and Localization

»  Image Classification : O|0|X[7} AFH0]| oot HE & O W0 £5=X| 2F5H= =X

» Image Lodalization : O|0|X| L AFE0|| H2fot &= T OffH @0 £5HH OfC[of| EX{St= o=
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Applications of Deep Learning for Computer Vision

“ Object Detection

»  Region proposal : O|0|X| QoA ‘S X7} UZ Bt BH'E X0t = 24

> Selective Search, Edge boxes, ...
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Applications of Deep Learning for Computer Vision

“ Object Detection

- 1-Stage Detector : Regional proposalill ClassificationO] SA|0]| O| FO{E(H L 1)
«  2-Stage Detector : Regional proposaldt ClassificationO| =At& 2 = O|F 07 (H=tz 1)

Classification >

et

NN
Region proposal A
DB :IZI
[1] Redmon J, Diwala S, Gishick, R, & Farhadi, A 2016) You only look onge: Unified! rea-ime object detection In Proceedingss of the IFEE confierence on compuiter vision and patten recogpition (op. 779-788) N\ fé'/;ilf’
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https://www.cv-foundation.org/openaccess/content_cvpr_2016/papers/Redmon_You_Only_Look_CVPR_2016_paper.pdf

Applications of Deep Learning for Computer Vision

“ Object Detection

» 1-Stage Detector : Regional proposaldt ClassificationO| SA |0 O|FO{&(H L= 1)
«  2-Stage Detector : Regional proposalll Classification0| =XI’H 2 2 O|F0{E (k1)

/- Class dlassification

< +

Bounding Box
(bx, by, bh, bw)

region proposal ’ crop image vector
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[1Ren S, He K, Gishidg R, & Suny J. 2015), Faster r-ann Towerds rea-time olbject deedtion with region proposdl networks anXiv preprint aiXiv1 50601497,



https://arxiv.org/pdf/1506.01497.pdf

Applications of Deep Learning for Computer Vision

< Object Segmentation

»  Object Segmentation : O|0|X| ZI/AO| AFEO| Feolot #HF & o= -0 &£5H=X| o=

> Semantic segmentation Instance segmentatlon_i T

Semantic segmentation
Input Image | otx|

190
ZOFX|

Instance segmentation
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Applications of Deep Learning for Computer Vision

% Object Segmentation

»  Object Segmentation : O|0|X| ZE0| AFHO|| Helot Ha & o= #30| £ot=X| 0=

> Semantic segmentation| Instance segmentation2 £ 1+
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segment 34111111
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Image e semantic labels
: Person
2: Purse
3: Plants/Grass
[11He K, Ghiovari, G, Ddlé; P, & Girshidk R 2017), Mask r-ann. In Progeedings of the IFEE inttermational confierence on computier vision (o, 2961-2969)
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Applications of Deep Learning for Computer Vision

< Image Super Resolution

« Image Super Resolution : X{5{f&f =(LR) O|O|X|Z 1164 EHR) O|0|X| 2 Heldt= A4 F0f
> Single Image Super Resolution, Multi Image Super Resolution
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Applications of Deep Learning for Computer Vision

< Image Super Resolution

« Image Super Resolution : X{5{f&f =(LR) O|O|X|Z 1164 EHR) O|0|X| 2 Heldt= A4 F0f
> Single Image Super Resolution, Multi Image Super Resolution

HR 1 HR 2 HR 3

P e K
N
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Applications of Deep Learning for Computer Vision

< Image Super Resolution

« Image Super Resolution : X{5{f&f =(LR) O|O|X|Z 1164 EHR) O|0|X| 2 Heldt= A4 F0f
> Single Image Super Resolution, Multi Image Super Resolution

Blur, and Downsampling I:> @ |:>

HR(Ground Truth)
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Applications of Deep Learning for Computer Vision

< Image Super Resolution

« Image Super Resolution : X{5{f&f =(LR) O|O|X|Z 1164 EHR) O|0|X| 2 Heldt= A4 F0f
> Single Image Super Resolution, Multi Image Super Resolution

¢
S e Rk et R I/
Input(LR) Output(HR)
\ A A )
Y Y Y
Patch extraction Non-linear mapping Reconstruction

and representation
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[11 Dong C, Loy, C.C, He K, & Tang, X (2015). Image super-esolution using deep convolutional networks. IEEE transadtions on peattem analysis and machine intelicence, 382), 295-307.



https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7115171

Applications of Deep Learning for Computer Vision

% Image Synthesis

* Image Synthesis : M{== O|0|X|Z H-d5tALt 7|E2| O|0|X|Z ghddt= A+ 20¢F

Bedrooms
/| & -%?\
[1] Racfford, A Metz, L, & Chintela S 2015) Ursupenvsed representetion eaming /i deep conOuliona generdtive achersara netvorks arXiv preprint aiv1511.06434 i D), H ll
[21Oord A V. D, Kakchbrenner; N, Vinyals, O, Espehat; L, Graves A, & Kavukauodlu, K. 2016). Conditiona image generation with pixelann decoders. arXiv preprint anXiv160605328 AN v
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https://arxiv.org/pdf/1511.06434.pdf
https://arxiv.org/pdf/1606.05328.pdf
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< Image Synthesis

« Image Synthesis : |22 O|0|X| & HHSIAHLE 7|E2| O|0|X|E 2Hddt= H+

[1] Radford, A Metz L, & Chintala S (2075) Ursipenvsed representaion eamng At deep convdlutiona generative adversara networks anXiv preprint aniv151106434: D)
[2100d A V. D, Kaldhbrenner; N, Vinyals O, Espeholt; L, Graves A, & Kavukauogiy, K (2016). Conditiondl image generation with pixelann decoders. anXiv preprint anxiv160605328
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Applications of Deep Learning for Computer Vision

% Image Reconstruction

* Image Reconstruction : &¢}&l O|0|X[E 22l O|0|X|ME =&lot= &+ =OF

/| A
[ ) ) \ )
[1] Van Oard, A, Kaldhbrenner; N, & Kavukauogiu, K 2016, June). Pixel recurrent neurd networks. In Intemational Confierence on Madhine Leaming (op. 1747-1756. PMIR N\ f/'"/.;‘]'«'"
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http://proceedings.mlr.press/v48/oord16.pdf
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% Image Colorization

« Image Colorization : &&=l O|0|X| A= Rlef| O[0|X| M & Z_l5t= H+L £0f

C 12))
[11Zhang R, Isdla, P, & Efros A A (2016, October). Colorful image aolorization. In European conference on computer vision (pp. 649-666). Soringer, Cham \J //
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Applications of Deep Learning for Computer Vision

“ Computer Vision and NLP

» Image Captioning : O|0[X|E HH5t= 28
> ZFH H|T D X0 K2 |E AESH= AT 20F

dog
average \ N 1
lin N N . ﬂ
—~ —\\—» —_
\
\

<begin> The dog
CNN RNN
/ A
[ )
[1]Vinyals O, Toshe, A Bengio, S, & Erhany D.2015). Show and te A neural image caption generator: In Proceedingss of the IEEE confierence on compuiter vison and pettter racogrnition (op. 3156-3164) N\ //
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“ Computer Vision and NLP

«  Textto Image: TextS 7HX| 11 AA| O|O|X|Qt Z+2 &t O|O|X|E M= Gt 20f
> A HEI AIHO X2 S HE0k= A+ =0F

This small bird has a pink This magnificent fellow is
breast and crown, and black almost all black with a red
primaries and secondaries. crest, and white cheek patch.

/| A
[ ) H )
[1]Reed S, Akatg, Z, Yan X, Logeswaran, L, Schike B & Lee H 2016 June) Generadlive adversara [ext to mege syrthess n intemational Conference on Madhine Leaming (op. 1060-1069). PMLR N\ f/"'/:jf"
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Conclusion
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«  Computer Vison Tasks
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>

Image Classification

Image Classification with Localization
Object Detection

Object Segmentation

Image Super Resolution

Image Synthesis

Image Reconstruction

Image Colorization

«  Computer Vison and NLP

>

Image Captioning

» Textto Image
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