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Introduction
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ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile

2017.07 arXiv에등록되어, 2018 CVPR Conference

“ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile”  로발표

MobileNet “Depthwise Convolution”, AlexNet “Group Convolution” 개념을도입

- Pointwise Group Convolution

- Channel Shuffle

Arm-based Mobile device 에서실험을통해정확성을유지하면서MobileNet과유사하지만,

MobileNet보다연산량을줄임으로써더욱작은네트워크아키텍쳐를제안



others Model: Inception
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Inception-v4 network module

5x5 Conv. 대신 3x3 Conv. 를 2번사용하는것처럼, nxn conv. 를 1xn conv., nx1 conv. 로대신사용하여

(Height, Width)를줄이면서동일한 receptive field를가지는Module을제안



others Model: MobileNet (1)
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Depthwise Convolution of MobileNet

Standard Convolution Depthwise Convolution

앞에서는 spatial한방향에변화를주었다면, MobileNet에서는 Channel에변화를시도

채널별로각각 Convolution 연산
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Depthwise Separable Convolution of MobileNet

Depthwise Separable Convolution

3x3 Conv.을통해 spatial한방향과 1x1 Conv. 을통해

Channel방향(Pointwise Conv.)으로분리하여보는방법을제안

Pointwise Convolution

Depthwise Convolution + Pointwise Convolution

others Model: MobileNet (2)
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Can we reduce more?

대부분 1x1 Conv. Layer 에서연산이이루어지는것을알 수있음

others Model: MobileNet (3)
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𝒈 : 나눌그룹의수

Input 의 channel들을여러개의 group으로나누어독립적으로 Convolution을수행

Ex) Input Channel : 128      group : 32   Output Channel : 128   일때, 

128개채널을 32개의그룹으로나누어 Convolution을수행하며, 각그룹은 4개의채널을갖는다.

그다음, 그룹에서나온출력을이어붙여 (concatenate) 다시 128 채널을가진다.

Grouped Convolution

ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile (1)
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1 x 1 Grouped Convolution with Channel Shuffling

ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile (2)
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ShuffleNet Unit

ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile (3)
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Experimental Results

ShuffleNet: An Extremely Efficient Convolutional Neural Network for Mobile (4)

동일한 Complexity 에서다양한모델을적용하여실험
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D ATA S E T CIFAR-10

32x32사이즈의 RGB 이미지와

10가지의레이블로구성 32, 32, 3), (10

INPUT DATA : 50000

TEST DATA : 10000
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실험결과
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정밀도 ( P r e c i s i o n ) :  
TP

TP+ FP

재현율 ( R e c a l l ) :  
TP

TP+FN

정확도 ( A c c u r a c y ) :  
TP+TN

TP+FP+FN+TN
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Name # params precision recall accuracy

ResNet-20 0.27M 91.69% 91.62% 91.63%

ShuffleNet (0.5, g=3) 0.26M 92.73% 92.72% 93.62%

ResNet-110 1.7M 93.19% 93.17% 93.17%

DenseNet 1.78M 93.76% 93.77% 94.22%



Next Model
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Xception


