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3. Experiment

> « Contribution 2: a new building block is proposed: ]
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« Contribution 1: proposed ways of feature map dimension configuration:
= Additive PyramidNet: feature map dimension increases linearly: D, = D;,_; + a (a = 0)
= Multiplicative PyramidNet: feature map dimension increases geometrically: D, = D;,_; - a (a = 1)
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- Visual illustrations of (a) additive PyramidNet, (b) multiplicative
PyramidNet, and (c) a comparison of (a) and (b).

- Test error curves with error bars of additive and multiplicative
PyramidNet, according to the different number of parameters.

|dentity shortcut cannot be used.

« Zero-padded identity-mapping shortcut is adopted:
« Concatenation of Identity and zeros.
« A major advantage: no extra parameters (easier optimization, less overfitting).

Shortcut Types

(a) Identity mapping with
projection shortcut

(b) Projection with zero-
padded shortcut

(c) All projection shortcut

(d) Identity mapping with
zero-padded shortcut
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Network # of Params Output Feat. Di Augmentation Train crop Test Crop

ResNet-152 60.0M 2,048 scale 224 X 224 224 X 224 23.0 6.7
Pre-ResNet-152 60.0M 2,048 scale + aspect ratio 224 x 224 224 X 224 22.2 6.2
Pre-ResNet-200 64.5M 2,048 scale + aspect ratio 224 x 224 224 X 224 21.7 5.8
Wide-ResNet-50-bottleneck 68.9M 2,048 scale + aspect ratio 224 X 224 224 X 224 21.9 6.0
PyramidNet-200 (a = 300) 62.1M 1,456 scale + aspect ratio 224 X 224 224 X 224 20.5 5.3
PyramidNet-200 (o« = 300, dropout) 62.1M 1,456 scale + aspect ratio 224 X 224 224 X 224 20.5 5.4
PyramidNet-200 (o = 450, dropout) 116.4M 2,056 scale + aspect ratio 224 X 224 224 X 224 20.1 5.4
ResNet-200 64.5M 2,048 scale 224 X 224 320 x 320 21.8 6.0
Pre-ResNet-200 64.5M 2,048 scale + aspect ratio 224 X 224 320 x 320 20.1 4.8
Inception-v3 2,048 scale + aspect ratio 299 x 299 299 x 299 21.2 5.6
Inception-ResNet-v1 1,792 scale + aspect ratio 299 x 299 299 x 299 21.3 5.5
Inception-v4 1,536 scale + aspect ratio 299 x 299 299 x 299 20.0 5.0
Inception-ResNet-v2 1,792 scale + aspect ratio 299 x 299 299 x 299 19.9 4.9
PyramidNet-200 (a = 300) 62.1M 1,456 scale + aspect ratio 224 X 224 320 x 320 19.6 4.8
PyramidNet-200 (a = 300, dropout) 62.1M 1,456 scale + aspect ratio 224 X 224 320 x 320 19.5 4.8
PyramidNet-200 (o = 450, dropout) 116.4M 2,056 scale + aspect ratio 224 X 224 320 x 320 19.2 4.7

## Code is available at https://github.com/[hkim89/PyramidNet (Torch)




