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ʇʣʘʥ ʣʝʢʮʠʠ 

1. Deep learning 

2. ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

3. ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ 

4. ʇʨʦʙʣʝʤʳ ConvNet 

5. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ 
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Deep learning 

3 
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ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ 

4 

DLI-Teaching Kit 

ʉʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʧʨʠʟʥʘʢʠ + ʦʙʫʯʘʝʤʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

MFCC 

fixed unsupervised supervised 

Mix of 

Gaussians 
Classifier 

fixed unsupervised supervised 

Low-level  

Features 

Mid-level  

Features 

SIFT HoG 
K-means Sparse 

Coding 
Classifier Pooling 

ñSimpleò Trainable  

Classifier 

Hand-crafted  

Feature Extractor 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 
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Deep learning=Learning representations/features 

5 DLI-Teaching Kit, Zeiler & Fergus 2013 

ï End-to-end learning /  Feature learning /  Deep learning 

ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʦʙʫʯʘʝʤʳʤʠ: 

ʦʙʫʯʘʝʤʳʝ ʧʨʠʟʥʘʢʠ + ʦʙʫʯʘʝʤʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

Trainable  

Classifier 

Trainable  

Feature Extractor 

Low-level 

feature 

Trainable 

classifier 

High-level 

feature 

Mid-level 

feature 
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ʄʥʦʛʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨ (1) 

6 
http://www.asimovinstitute.org/neural-network-zoo/ 
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ʄʥʦʛʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨ (2) 

7 

D-AE 

DBN DBM 

Ae Perceptron 

RBM 

BayesNP 

SVM 

Sparse  
GMM coding 

Boosting 

Shallow Deep 

Neural net 

RNN 

Conv. Net 

DecisionTree 

 ̄

Neural networks 

Probabilistic models 

Supervised Supervised 
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ʕʬʬʝʢʪ ʛʣʫʙʠʥʳ 

8 

Goodfellow et al 2014,  
Goodfellow I., Bengio Y., Courville A., 
Deep learning 

ɼʣ ̫ ʪʝʦʨʝʤʳ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ! 

ʇʨʠʤʝʨ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʦʤʝʨʦʚ ʜʦʤʦʚ 
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ʀʥʩʪʨʫʤʝʥʪʳ 

ʬʦʪʦ 

9 

ʀʥʩʪʨʫʤʝʥʪ ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Tensorflow Python, C++ 

Keras Python 

PyTorch Python 

Torch Lua, C, Python (PyTorch) 

Caffe2 Python, C++ 

Caffe C++, Python, Matlab 

CNTK Python, C++, C#, Java 

Deeplearning4j Java, Python 

Misc (deeplearning.net/software_links/) 
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ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

10 
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ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ConvNet) 

11 

Pooling (max, avg,é) 

Ketkar  ñDeep Learning with Pythonò 

ʉʚʝʨʪʢʘ 
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Convolution vs fully connected layer 

12 

ʇʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ 

Ketkar  ñDeep Learning with Pythonò 

ʉʚʝʨʪʦʯʥʳʡ ʩʣʦʡ 
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ʉʚʝʨʪʢʘ-ʜʝʪʝʢʪʦʨ-ʩʫʙʜʠʩʢʨʝʪʠʟʘʮʠʷ 

13 

Complete ConvNet 

Ketkar  ñDeep Learning with Pythonò 

Convolution-detector-pooling block 
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ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ 

14 
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ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ (1)  

15 

DLI-Teaching-Kit 

pooling  
subsampling 

ñSimple cellsò ñComplex 

cellsò 

Multiple  
convolutions 

[Hubel & Wiesel 1962], Cognitron & Neocognitron [Fukushima 1974-1982] 

[LeCun et al. 89], [LeCun et al. 98]  
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ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ (2)  

16 

DLI-Teaching-Kit 

ɸ ʧʦʪʦʤ ʧʦʷʚʠʣʠʩʴ: 

Å ImageNet [Fei-Fei et al. 2012] 

ï 1.5 ʤʠʣʣʠʦʥʘ ʠʟʦʙʨʘʞʝʥʠʡ   

ï 1000 ʢʘʪʝʛʦʨʠʡ (ʢʣʘʩʩʦʚ) 

Å ɹʳʩʪʨʳʝ NVIDIA Graphical Processing Units 

(GPU) 

ï 1 ʪʨʠʣʣʠʦʥ ʦʧʝʨʘʮʠʡ/ʩʝʢ. 

 

Backpack 

Flute 

Strawberry 

Bathing cap 

Matchstick 

Racket 

Sea lion 



TMPA School 2018 Kostroma 

ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ (3). AlexNet - ʨʝʚʦʣʶʮʠʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ  

17 

[Krizhevsky, Sutskever, Hinton 2012] 

ïɻʣʫʙʦʢʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʦʙʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʥʘ NVIDIA GPU çwith all the tricks Yann came up with 
in the last 20 years, plus dropoutò (Hinton, NIPS  2012)è 

ïTop-5 Error rate: 15%. ʇʨʝʜʳʜʫʱʠʡ state of the art: 25% 

 

ïʂʫʧʣʝʥ Google ʚ ʷʥʚʘʨʝ 2013, ʧʦʷʚʠʣʘʩʴ ʚ Google+ Photo Tagging ʚ ʤʘʝ 2013 
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ʈʝʟʫʣʴʪʘʪʳ ʚ ʢʦʥʢʫʨʩʝ ImageNet 

18 

Sapunov 
http://arxiv.org/abs/1502.01852 



TMPA School 2018 Kostroma 

VGGNet (Oxford visual Geometry Group) 

19 

ïʊʦʣʴʢʦ ʩʚʝʨʪʢʠ 3x3, ʥʦ ʤʥʦʛʦ ʬʠʣʴʪʨʦʚ 

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ImageNet Top-5): 8% 

ï138M ʧʘʨʘʤʝʪʨʦʚ 

image 

Conv-64 

maxpool 

fc-4096 

fc-4096 

Softmax 

Conv-64 

Conv-128 

maxpool 

Conv-128 

Conv-256 

maxpool 

Conv-256 

Conv-512 

maxpool 

Conv-512 

Conv-512 

Conv-512 

maxpool 

Conv-512 

Conv-512 

fc-1000 



TMPA School 2018 Kostroma 

GoogLeNet. Inception v1-3. 

20 

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ v3  (ImageNet Top-5): 5.6% (ʦʜʥʘ ʤʦʜʝʣʴ), 3.6% 
(ʘʥʩʘʤʙʣʴ)  

ï25M ʧʘʨʘʤʝʪʨʦʚ 

Pointwise convolutions: 1ʭ1 

convolution to reduce the 

number of channels 

Inception block 
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Residual Network (ResNet) 

21 

ï50/101/152 ʩʣʦʝʚ, ʥʝʩʢʦʣʴʢʦ 
ʩʚʝʨʪʦʢ 7x7, ʤʥʦʛʦ ʩʚʝʨʪʦʢ 3x3, 
batch norm, max/average pooling  

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ImageNet 
Top-5): 4.5% (ʦʜʥʘ ʤʦʜʝʣʴ), 3.5% 
(ʘʥʩʘʤʙʣʴ)  

ï60M ʧʘʨʘʤʝʪʨʦʚ ʫ ResNet-152 

Residual block 
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Inception-ResNet 

22 

ïɹʦʣʝʝ 550 ʩʣʦʝʚ 

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ImageNet Top-5): 4.5% (ʦʜʥʘ 
ʤʦʜʝʣʴ), 3.7% (ʘʥʩʘʤʙʣʴ)  

ï55M ʧʘʨʘʤʝʪʨʦʚ 

Inception-ResNet v2 

https://arxiv.org/pdf/1602.07261.pdf 

Inception-ResNet block Grid-reduction block 
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DenseNet 

23 

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ImageNet Top-5): 
6.7% (ʦʜʥʘ ʤʦʜʝʣʴ), 5.3% (ʘʥʩʘʤʙʣʴ)  

ï80M ʧʘʨʘʤʝʪʨʦʚ (DenseNet-200) 
https://arxiv.org/pdf/1608.06993.pdf 

Dense convolution block 



TMPA School 2018 Kostroma 

MobileNet v1 

24 

ï28 ʩʣʦʝʚ 

ïɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ (ImageNet 
Top-5): 12.81% 

ï4.2M ʧʘʨʘʤʝʪʨʦʚ 

Depthwise convolution 

https://arxiv.org/abs/1704.04861 
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MobileNet v2 

25 

ïImageNet ʪʦʯʥʦʩʪʴ (Top-1): 74.7% 
(ʩʨ. ʩ 70.6% ʜʣ ̫MobileNet v1) 

ï6..9M ʧʘʨʘʤʝʪʨʦʚ 

Bottleneck residual block 

http://arxiv.org/abs/1801.04381 

ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʚ ʪʘʙʣʠʮʝ ï ʦʧʠʩʘʥʠʝ 

ʩʣʦʷ, ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʷʝʪʩʷ n ʨʘʟ. 
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ʂʘʢ ʚʳʙʨʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʩʝʪʠ? 

26 

https://keras.io/applications/ 
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ʇʨʦʙʣʝʤʳ ConvNet 

27 
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ʇʨʦʙʣʝʤʘ ʤʘʣʳʭ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ  (1) 

28 

ʇʨʠʤʝʨ: ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʮʠʬʨ ç0è ʠ ç1è (MNIST) 

Leek ñDonôt use deep learning your data isnôt that bigò 

Bias/variance tradeoff 
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ʇʨʦʙʣʝʤʘ ʤʘʣʳʭ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ  (2) 

29 

ʆʙʫʯʘʪʴ ʩʝʪʴ ʥʫʞʥʦ ʧʨʘʚʠʣʴʥʦ 

http://beamandrew.github.io/deeplearning/2017/06/04/deep_learning_works.html 

1. tanh->relu 

2. SGD ʜʦʣʞʝʥ ʩʦʡʪʠʩʴ (20-50 ʵʧʦʭ ʥʝʜʦʩʪʘʪʦʯʥʦ) 

3. ʀʩʧʦʣʴʟʦʚʘʪʴ dropout 

4. ɺʘʞʝʥ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ (ʥʦ ʧʘʨʘʤʝʪʨʳ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ Keras ï ok) 
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ʇʝʨʝʥʦʩ ʟʥʘʥʠʡ (Transfer learning) 

30 

OverFeat features Ÿ Trained classifier on other data sets [Razavian, Azizpour, 

Sullivan, Carlsson "CNN features off-the-shelf: An astounding baseline for 
recogniton", CVPR 2014], http://www.csc.kth.se/cvap/cvg/DL/ots/ 

 

ɼʦʦʙʫʯʝʥʠʝ ʩʝʪʠ (fine-tuning) 
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ʉʞʘʪʠʝ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ (1) 

31 

[Rassadin, Savchenko, 2017] 

[Han et al. 2016] Deep Compression: Compressing Deep Neural Networks with 

Pruning, Trained Quantization and Huffman Coding ï ICLR16 Best paper 

ÅPruning 

 [Han et al. 2016], [Molchanov et al. 2016]  

ÅDistillation The Knowledge (FitNet) 

 [Hinton et al. 2014], [Romero et al. 2014]  

ÅWeights Hashing / Quantization  

[Chen et al. 2015], [Han et al. 2016] 

ÅTensor Decompositions 

 [Lebedev et al. 2015], [Kim et al. 2015], [Novikov et al. 2015], [Garipov et al. 

2016]  

ÅBinarization  

 [Courbariaux / Hubara et al. 2016], [Rastegari et al. 2016], [Merolla et al. 

2016], [Hou et al. 2016] 

ÅArchitectural tricks  

 [Hong et al. 2016], [Iandola et al. 2016], [Teerapittayanon et al. 2016]  
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ʉʞʘʪʠʝ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ (2).  

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʵʤʦʮʠʡ (Radboud Faces Database, RaFD) 

32 

[Rassadin, Savchenko, 2017] 

  

  

Training time 

per epoch, ms 

Inference 

time, ms 

Model size, 

MB  
Accuracy, % 

VGG-S (baseline) 43.7 33.4 372.2 97.13 

SqueezeNet-1.1 

(baseline) 
22.94 4.94 2.8 89.14 

SqueezeNet-1.1, 

CP-Decomposition 
22.94 7.74 2.1 87.5 

HashedNets 294.8 158.2 68.3 96.31 

Binary-Weight-

Network (BWN) 
83.8 33.5 11.6 98.57 

XNOR-Net 84.3 34.2 11.6 58.81 

XNOR-Net w/o 

weights activation 
43.4 34.1 11.6 88.32 
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ʋʷʟʚʠʤʦʩʪʠ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ (1). Adversarial examples 

33 

Goodfellow I., Bengio Y., Courville A., Deep learning, 
[Szegedy et al., 2014] 
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ʋʷʟʚʠʤʦʩʪʠ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ (2) 

34 

[ɻʨʫʟʜʝʚ, 2017] 

Attack Method  VGG-16  AlexNet  ResNet-50  Inception v3  

FGS (Fast 

gradient sign) 
0.85/0.56/0.61  

0.56/0.22/0.

33  

0.88/0.53/0.6

2  

0.92/0.01/0.0

7  

Black-Box  0.85/0.61  0.56/0.43  0.88/0.69  0.92/0.19  

ImageNet 

Attack 

Method  
VGG-16  ResNet-50  

FGS  
0.79/0.03/

0.36  

0.81/0.05/0.

43  

Black-Box  0.79/0.44  0.81/0.51  

Attack 

Method  
VGG-16  ResNet-50  

FGS 
0.64/0.15/

0.36  

0.67/0.29/0.

43  

Black-Box  0.64/0.41  0.67/0.38  

CIFAR-10 CIFAR-100 
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ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ 

35 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

36 

ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ 

(ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʠ 

ʤʝʪʢʫ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ (ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʢʣʘʩʩʦʚ) ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ  

https://telecombcn-dl.github.io/2017-dlcv/slides/D3L4-objects.pdf  
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ʈʘʩʧʦʟʥʘʚʘʥʠʝ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ) ʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

http://tutorial.caffe.berkeleyvision.org/caffe-cvpr15-detection.pdf 

37 
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ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʢʘʢ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

38 

ʇʝʨʝʙʠʨʘʝʤ ʨʘʟʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʟʤʝʨʳ ʦʢʦʥ  

ʂʣʘʩʩʠʬʠʢʘʪʦʨ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʯʝʥʴ ʙʳʩʪʨʳʤ! 
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ɻʨʫʧʧʠʨʦʚʢʘ ʚʳʭʦʜʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ 

39 

Å A ʠ B ʩʯʠʪʘʶʪʩʷ ʙʣʠʟʢʠʤʠ ʝʩʣʠ JD(A, B) Ò eps (eps å 0.6..0.9)  

Åʄʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʢʣʘʩʩʳ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ (ʩʚʷʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ 

ʛʨʘʬʝ ʙʣʠʟʢʠʭ ʢʘʥʜʠʜʘʪʦʚ). ʀʟ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʜʠʥ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ (median, avg, ...)  

Åʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ non-maximum suppression: ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʧʘʨʳ 

ʙʣʠʟʢʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ (A,B), ʚʳʙʨʘʪʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʙʦʣʴʰʠʤ 

ʟʥʘʯʝʥʠʝʤ confidence  

ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ 

ɾʘʢʢʘʨʘ (Jaccard) 
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ʄʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ 

40 

ʆʜʠʥ ʠʟ ʧʝʨʚʳʭ ʜʝʪʝʢʪʦʨʦʚ ʣʠʮ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï 15 

FPS ʥʘ Pentium III 

 

P. Viola, M. Jones. Rapid object detection using a  

boosted cascade of simple features. CVPR 2001.  
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Regions with Convolutional Neural Network features 

41 
[Girshick et al, 2013], [Girshick et al, 2015], [Ren et al, 2016] 

R-CNN 

3 ï ʧʨʠʟʥʘʢʠ ʠʟ 

AlexNet 

4 ï SVM 

ɺ ʢʦʥʮʝ ï non-

maximum 

suppression 

(ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ)  

Fast R-CNN Faster R-CNN with region proposal network 
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One-shot detection (1). ʅʘʠʚʥʳʡ ʧʦʜʭʦʜ 

42 

http://machinethink.net/blog/object-detection/ 
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One-shot detection (2). Fixed grid of detectors 

43 

http://machinethink.net/blog/object-detection/ 

25 ʚʳʭʦʜʦʚ ʜʣʷ VOC (20 ʢʣʘʩʩʦʚ): 

Å20 ʘʧʦʩʪʝʨʠʦʨʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ 

Å 4 bounding box 

Å 1 ñobject-nessò score 
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One-shot detection (3). Anchors (Priors) 

44 

http://machinethink.net/blog/object-detection/ 

ʅʝʩʢʦʣʴʢʦ (5) ʜʝʪʝʢʪʦʨʦʚ ʜʣʷ 

ʦʙʲʝʢʪʦʚ ʨʘʟʥʦʡ ʬʦʨʤʳ! Å SSD: ʨʘʟʤʝʨʳ ʚʳʙʠʨʘʶʪʩʷ 

ʟʘʨʘʥʝʝ 

Å YOLO: k-means clustering 

(ʦʙʫʯʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʦʤ ʥʘʙʦʨʝ 

ʜʘʥʥʳʭ) 
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One-shot detection (4). YOLO vs SSD 

45 

http://machinethink.net/blog/object-detection/ 

Åɺ SSD ʥʝʪ object-nessò score: 

ʜʦʙʘʚʣʷʝʪʩʷ ʢʣʘʩʩ ʬʦʥʘ  



TMPA School 2018 Kostroma 

ʂʘʢ ʚʳʙʨʘʪʴ ʜʝʪʝʢʪʦʨ? 

46 
github.com/tensorflow/models/blob/master/research
/object_detection/g3doc/detection_model_zoo.md 
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ʈʝʟʫʣʴʪʘʪʳ (1) 

47 

SSDLite+ 
MobileNet v2 

Faster RCNN+ 
Inception v2 

Faster RCNN+ 
InceptionResNet 

ˤ͔ͪͣΎ 30-млл ͣͫ 400-рлл ͣͫ 6000-тллл ͣͫ όс-т ͫύ 

˾͔͊ͣͪ͘ нн ˸͋ 55 ˸  ͋ нрл ˸͋ ό͔ͨͦͫ͡ ͍͍͙͊ͤͭͦ͊ͤ͟ΎΥ су ˸͋) 
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ʈʝʟʫʣʴʪʘʪʳ (2) 

48 

SSDLite+ 

MobileNet v2 

Faster RCNN+ 

Inception v2 

Faster RCNN+ 

InceptionResNet 
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ʈʝʟʫʣʴʪʘʪʳ (3) 

49 

SSDLite+ 

MobileNet v2 

Faster RCNN+ 

Inception v2 

Faster RCNN+ 

InceptionResNet 



TMPA School 2018 Kostroma 

ʈʝʟʫʣʴʪʘʪʳ (4) 

50 

SSDLite+ 

MobileNet v2 

Faster RCNN+ 

Inception v2 

Faster RCNN+ 

InceptionResNet 


