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TMPA School 2018 Kostroma 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʀʥʬʦʨʤʘʮʠʷ ʦ ʣʝʢʪʦʨʝ 

2. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ 

3. ʌʠʣʴʪʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 

4. ɺʳʜʝʣʝʥʠʝ ʢʨʘʝʚ (Edge detection) 

5. ɺʳʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

6. ɼʝʩʢʨʠʧʪʦʨʳ 
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ʬʦʪʦ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʣʝʢʪʦʨʝ 
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ʀʥʬʦʨʤʘʮʠʷ ʦ ʣʝʢʪʦʨʝ 

ʬʦʪʦ 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʅʀʋ ɺʐʕ: http://www.hse.ru/staff/avsavchenko 
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ʅʘʫʯʥʦ-ʫʯʝʙʥʘʷ ʛʨʫʧʧʘ çɸʥʘʣʠʟ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭè 

(https://nnov.hse.ru/bipm/amd/) 

ʬʦʪʦ 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ/ʚʠʜʝʦ. ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʤʦʣʦʜʳʭ ʜʦʢʪʦʨʦʚ ʥʘʫʢ 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʚ ʩʠʩʪʝʤʘʭ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʝʢʪ ʚʦʰʝʣ ʚ ʯʠʩʣʦ 

10 ʣʫʯʰʠʭ ʚ ʨʘʤʢʘʭ ʌʎʇ çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠè (2007-2013) 

Å ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ. ʕʬʬʝʢʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʩʢʨʠʧʪʦʨʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʪʝʢʩʪʦʚ (ʇʦʥʦʤʘʨʝʥʢʦ ɸ.ɸ.) 

Å ʂʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ. ɸʥʘʣʠʟ ʪʝʢʩʪʦʚ, opinion mining (ʂʘʨʧʦʚ ʅ.ɺ.) 
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Samsung-PDMI AI Center (https://samsung.pdmi.ras.ru) 

ʬʦʪʦ 

ʇʨʦʝʢʪ User Preference Prediction in Visual Data 

6 
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ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ 
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ʆʯʠʩʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪ ʰʫʤʘ 

8 

https://www.mathworks.com/help/wavelet/examples/denoising-signals-and-

images.html 
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ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 
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ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ 

10 



TMPA School 2018 Kostroma 

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ, ʣʦʢʘʣʠʟʘʮʠʷé 

12 

https://leonardoaraujosantos.gitbooks.io/artificial-

inteligence/content/object_localization_and_detection.html 
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ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ 

13 

[ʈʘʩʩʘʜʠʥ, 2017] 

ʇʨʝʜʩʢʘʟʘʥʠʝ 
ʥʝʡʨʦʩʝʪʝʚʦʠ↑ ʤʦʜʝʣʠ  

ʆʨʠʛʠʥʘʣʴʥʘʷ 3D↑ 
ʤʦʜʝʣʴ 

ʆʰʠʙʢʘ 
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ʊʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 

14 

http://arxiv.org/abs/1411.4555 ñShow and Tell: A Neural Image Caption Generatorò  
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ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ (1). ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ 
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ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ (2). ɺʝʨʠʬʠʢʘʮʠʷ 

16 

Kumar et al, TPAMI, 2011 
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ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ (3). ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

(ʨʘʩʧʦʟʥʘʚʘʥʠʝ) 

17 

ɺʭʦʜʥʘʷ ʚʠʜʝʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʕʪʘʣʦʥʥʳʝ 

ʬʦʪʦʛʨʘʬʠʠ 
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ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ (4). ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʣʘ 

ʠ ʚʦʟʨʘʩʪʘ 

18 
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ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ (5). ʈʘʩʧʦʟʥʘʚʘʥʠʝ 

ʵʤʦʮʠʡ 

19 
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ʌʠʣʴʪʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 
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ʆʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ 

- Open Source Computer Vision Library 

- BSD license 

- C++, C, Python, Java 

- Windows, Linux, Mac OS, iOS and Android 
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ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʠ ʢʚʘʥʪʦʚʘʥʠʝ 

22 

ɻʦʥʩʘʣʝʩ, ɺʫʜʩ çʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡè  
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ. ʇʦʣʫʪʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

23 

OpenCV: cvtColor() 

Solem çProgramming Computer Vision 

with Pythonè  
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ʅʦʨʤʠʨʦʚʢʘ 

ʇʨʠʚʝʜʝʥʠʝ ʚʩʝʭ ʧʠʢʩʝʣʝʡ ʢ ʥʫʣʝʚʦʤʫ ʩʨʝʜʥʝʤʫ ʠ ʝʜʠʥʠʯʥʦʡ ʜʠʩʧʝʨʩʠʠ 

24 

Ponce çComputer vision: models, learning and inferenceè  

OpenCV: normalize() 
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ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʣʫʪʦʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

25 

OpenCV: calcHist() Muhammad çOpenCV Android Programming By Exampleè 
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ɺʳʨʘʚʥʠʚʘʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳ (histogram equalization) 

26 

OpenCV: equalizeHist() 

K ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʦʙʳʯʥʦ 256) 

Ponce çComputer vision: models, learning and inferenceè  



TMPA School 2018 Kostroma 

ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ 

27 

OpenCV: medianBlur() Muhammad çOpenCV Android Programming By Exampleè 

ʐʫʤ çSalt-and-pepperè 
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ʃʠʥʝʡʥʘʷ ʬʠʣʴʪʨʘʮʠʷ (1). ʆʜʥʦʤʝʨʥʳʡ ʩʠʛʥʘʣ  

28 

ʂʨʦʩʩ-ʢʦʨʨʝʣʷʮʠʷ 

ʉʚʝʨʪʢʘ (convolution) 

Ketkar  ñDeep Learning with Pythonò 
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ʃʠʥʝʡʥʘʷ ʬʠʣʴʪʨʘʮʠʷ (2). ɼʚʫʤʝʨʥʳʡ ʩʠʛʥʘʣ (ʠʟʦʙʨʘʞʝʥʠʝ) 

29 

OpenCV: filter2D() DLI-Teaching-Kit 

http://intellabs.github.io/RiverTrail/tutorial/ 
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ɻʘʫʩʩʦʚʩʢʠʡ ʬʠʣʴʪʨ (smoothing, blurring) 

30 

OpenCV: GaussianBlur() 

Ponce çComputer vision: models, learning and inferenceè  
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ɹʠʣʘʪʝʨʘʣʴʥʳʡ ʬʠʣʴʪʨ 

31 

OpenCV: bilateralFilter() Wikipedia 

Domain kernel Range kernel 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ 

32 

OpenCV:  

erode(),  

dilate(), 

morphologyEx() //MORPH_OPEN, MORPH_CLOSE  

ʈʘʩʰʠʨʝʥʠʝ 

(Dilation) 

ʉʫʞʝʥʠʝ 

(Erosion) 

Szeliski çComputer Vision: Algorithms and Applicationsè 

ʆʪʢʨʳʪʠʝ 

(Opening) 
ɿʘʢʨʳʪʠʝ 

(Closing) 
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ʌʠʣʴʪʨʳ ʍʘʘʨʘ. ʀʥʪʝʛʨʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

33 

Ponce çComputer vision: models, learning and inferenceè  
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ʃʦʢʘʣʴʥʳʝ ʙʠʥʘʨʥʳʝ ʰʘʙʣʦʥʳ (Local Binary Patterns, LBP) 

34 

Ponce çComputer vision: models, learning and inferenceè  

https://habrahabr.ru/post/280888/ 

Uniform pattern ï ʯʠʩʣʦ ʩ 0, 1 

ʠʣʠ 2 ʧʝʨʝʭʦʜʘʤʠ 0-1 ʠʣʠ 1-0. 

ʇʨʠʤʝʨʳ: ç00111100è, 

ç11111111è ʠ ç01111111è. 

 

Non-uniforms patterns 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ: 

ç10100000è ʠ ç01010101è 

LBPP,R 
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ɺʳʜʝʣʝʥʠʝ ʢʨʘʝʚ (Edge detection) 

35 
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ɺʳʯʠʩʣʝʥʠʝ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

36 

ʌʠʣʴʪʨʳ ʇʨʝʚʠʪʪ ʌʠʣʴʪʨʳ ʉʦʙʝʣʷ 

Ponce çComputer vision: models, learning and inferenceè  
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ɺʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ. ʌʠʣʴʪʨ ʃʘʧʣʘʩʘ.  

37 

Ponce çComputer vision: models, learning and inferenceè  
OpenCV: Laplacian(), 

filter2D 
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ʌʠʣʴʪʨʳ ɻʘʙʦʨʘ  

38 

Ponce çComputer vision: models, learning and inferenceè  OpenCV: getGaborFilter() 
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ʌʠʣʴʪʨ ʂʵʥʥʠ 

39 

Ponce çComputer vision: models, learning and inferenceè  

b)ɺʝʨʪʠʢʘʣʴʥʳʡ ʬʠʣʴʪʨ 

ʇʨʝʚʠʪʪ 

c)ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʬʠʣʴʪʨ 

ʇʨʝʚʠʪʪ 

d)ʂʚʘʥʪʦʚʘʥʠʝ ʦʨʠʝʥʪʘʮʠʠ 

 

e)ɸʤʧʣʠʪʫʜʘ ʛʨʘʜʠʝʥʪʘ 

 

 

f)Non-maximal suppression: 

ʫʛʦʣ ʢʚʘʥʪʫʝʪʩʷ ({0 , 45 , 

90 , 135 }), ʘʤʧʣʠʪʫʜʘ:=0, 

ʝʩʣʠ ʤʝʥʴʰʝ ʭʦʪʷ ʙʳ 1 ʠʟ 2 

ʧʠʢʩʝʣʝʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʛʨʘʜʠʝʥʪʫ 

g)ɼʚʘ ʧʦʨʦʛʘ: ʙʝʣʳʝ ʧʠʢʩʝʣʠ 

ʚʳʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʘ,  

OpenCV: Canny() 

ʢʨʘʩʥʳʝ ï ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

h) Hysteresis thresholding ï ʚʩʝ ʙʝʣʳʝ ʧʠʢʩʝʣʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʢʨʘʩʥʳʝ 
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ɺʳʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

40 
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Interest points 

41 

Muhammad çOpenCV Android Programming By Exampleè 
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ɼʝʪʝʢʪʦʨ ʫʛʣʦʚ ʍʘʨʨʠʩʘ 

42 

hmn, vmn  ï ʦʪʢʣʠʢʠ 

ʬʠʣʴʪʨʦʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ/ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ 

Ponce çComputer vision: models, learning and inferenceè  
OpenCV: cornerHarris() 

Image structure tensor 
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FAST ʜʝʪʝʢʪʦʨ 

43 

ʊʝʩʪʠʨʦʚʘʥʠʝ 16 ʧʠʢʩʝʣʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʫʛʣʘ, ʝʩʣʠ 12 ʠʟ 

ʥʠʭ ʷʨʯʝ/ʪʝʤʥʝʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʠʢʩʝʣʷ 

OpenCV: 

FastFeatureDetector () Muhammad çOpenCV Android Programming By Exampleè 

ɺ ʥʘʯʘʣʝ ʧʨʦʚʝʨʷʶʪʩʷ 

ʪʦʣʴʢʦ 4 ʧʠʢʩʝʣʷ (1, 9, 5, 13) 
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ʀʥʚʘʨʠʘʥʪʥʦʩʪʴ ʢ ʤʘʩʰʪʘʙʫ. ʇʠʨʘʤʠʜʘ ʠʟʦʙʨʘʞʝʥʠʡ 

44 

Muhammad çOpenCV Android Programming By Exampleè 
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SIFT ʜʝʪʝʢʪʦʨ (Scale-Invariant Feature Transform) 

45 

1. ʇʦʠʩʢ ʚ ʧʠʨʘʤʠʜʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʦʯʝʢ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʙʦʣʴʰʝ/ʤʝʥʴʰʝ ʚʩʝʭ (3ʭ3ʭ3-1=26 ʩʦʩʝʜʝʡ) 

2. ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʡ ʜʝʪʝʢʪʦʨʘ ʍʘʨʨʠʩʘ 

3. ʇʦʩʪʨʦʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳ ʦʨʠʝʥʪʘʮʠʠ ʛʨʘʜʠʝʥʪʘ ʚ ʣʦʢʘʣʴʥʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ (36 ʙʣʦʢʦʚ ʥʘ 360 ʛʨʘʜʫʩʦʚ) ʠ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʧʠʢʦʚ 

ʚ ʛʠʩʪʦʛʨʘʤʤʝ 

OpenCV: 

SiftFeatureDetector () 
Ponce çComputer vision: models, learning and inferenceè  


