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Il. Preliminaries

1. Related works
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Fig. 2. Deep neural network
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Fig. 3. Convolutional Neural Network Process
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[l Image Recognition

1. OpenCV

1.1 Image Generalize
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Fig. 4. Face Extraction
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Y =0299x R+ 0587 x G+0114x B4+0
Cy=—0169% R —0331 x G4+0499 x B+ 128
C,=0499 x R— 0418 x G —0.0813 x B + 128

R = clamp(¥ +1.402 x (Cr — 128))
G = clamp(Y — 0344 % (€ — 128) — 0.714 < (Cr — 128))
B=clamp(¥ + 1.772 x (Cb— 128))

Fig. 5. RGB-YCrCb conversion formula[2]
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Fig. 6. Relationship between RGB and YCbCr{3]
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Table 1, YCbCr skin color ranges

Maximum Minimum
Cb 73 158
Cr 128 170

FigdolX] & d=g ditslslr] <lsl Zehdiofz] A 4
o] o7 RE] yAREWA] 50% JHe RESP o]le] ol
Tablel9] wj& Mz} gro @ npx7] slo] Awksls vRxich

Face Extraction

Fig. 7. Face Generalize

1.2 Face Recognition
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« Gray Levels: {0,1, ..., 255} 370px

* Number of Bins: 32 g 2 16

« Number of intensity levels for each bin: 256 / 32 = 8

Fig. 8. Histogram Graph[4]
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Table 2, Histogram Matching Result

=N Same Figure Other Figure
1 273 865
2 230 829
3 282 1020
4 290 850
5 422 1133
6 363 823
7 438 984
8 402 956
9 301 931
10 269 852

2. TensorFlow

2.1 Object Recognition
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Fig. 9. pooling layer[6]
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Fig. 10, Intuition behind convolution[7]
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IV, System Implementation

1, System Overview
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Fig. 11, System Architecture
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Fig. 12, Pushing Scenario Sequence Diagram
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2. Application Implementation
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Fig. 13. Running Casel
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Fig. 14, Running Case2
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Fig. 15. Running Case3
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V. Conclusions
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