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ImageNet Classification with Deep Convolutional Neural Networks
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ImageNet [6] 22000 1500
ImageNet
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CNNs
CNN GPU 2D
CNN ImageNet
ILSVRC-2010 ILSVRC-2012[2] ImageNet
2D GPU
120 5 3
1%
GPU GTX 580 3GB GPU GPU
2
ImageNet 1500 22000 Amazon’ s Mechanical Turk 2010
Pascal ImageNet ILSVRC ILSVRC ImageNet 1000 1000 120
50000 15
ILSVRC-2010 ILSVRC ILSVRC-2012
ImageNet top-1 top-5 top-5

ImageNet 256%256 256

256%256 RGB
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3.1 ReLU

f X f(x) = tanh(x) F(X) = 1 +e x) 1 f(x) = max(0,x) Nair Hinton
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RelLU RelLU
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2 45 GPU 2 3 2 1 2
34 5 ReLU
1 96 224 x 224 < 3 11 x11x 3 4 2 1
256 5 x5 x 48 3 45 3 384 3 x 3 x 256 2
4 384 3 x3x192 5 256 3 x3x192 4096
4
6000 ILSVRC 1000 10
4.1
[25, 4, 5]
CPU Python GPU
256x%256 224 x 224 2048
5 224 x 224
10 10 softmax
RGB ImageNet RGB PCA
0 0.1 RGB $I_xy = [I"R_{xy}, I"G_{xy}, I"B_{xy} I"T$

$$[p_1, p_2, p_3][\alpha_1\lambda_1, \alpha_2\lambda_2, \alpha_3\lambda_3]"T$$

$p_i$ S\lambda_i$ RGB 3x3 $i$ $\alpha_i$ $\alpha_i$
top 1 1%

4.2 (Dropout)

[1, 3]
“ dropout” [10] 0.5 0 “ "
0.5
2
5
batch size 128 0.9 0.0005

$w
$$v_{i+1} := 0.9 \bullet v_i - 0.0005 \bullet \varepsilon \bullet w_i - \varepsilon \bullet \langle \frac{\partial L} {\partial w} |_{w_il\rangle _{D_i}$$
$i$ $v$ $\varepsilon$ $\langle \frac{\partial L} {\partial w} |_{w_i}\rangle _{D_i}$ $ws w_is $i$ $D_i$
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120 90 NVIDIA GTX 580 3GB GPU
6
ILSVRC-2010 1 top-1 37.5% top-5 17.0% ILSVRC-2010 top-1 47.1% top-5 28.2%
top-1 45.7% top-5 25.7% Fisher FV
[24]
Model Top-1 | Top-5
Sparse coding [2] | 47.1% | 28.2%
SIFT + FVs [24] | 45.7% | 25.7%
CNN 37.5% | 17.0%
1 ILSVRC-2010
ILSVRC-2012 2 ILSVRC-2012
0.1% 2 CNN top-5 18.2% CNN
ImageNet 2011 1500 22000 6 CNN
ILSVRC-2012 16.6% ImageNet 2011 CNN CNN 15.3%
26.2% Fv Fv
Model Top-1 (val) | Top-5 (val) | Top-5 (test)
SIFT + FVs [7] — — 26.2%
1 CNN 40.7% 18.2% —
5 CNNs 38.1% 16.4% 16.4%
1 CNN* 39.0% 16.6% —
7 CNNs* 36.7% 15.4% 15.3%
2 ILSVRC-2012 ImageNet 2011
ImageNet 2009 ImageNet 2009 10,184 890
top-1 top-5 67.4% 40.9%
6 78.1% 60.9%[19]
6.1
3 GPU 35

GPU 2
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1. 1. ImageNet Classification with Deep Convolutional Neural Networks
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