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Convolutions using Fisher weight map

Pooling & rectification

Layer 0
(Raw image)

Patch descriptor .

Layer 1 Pooling
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Eigen weight map (EWM)
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-==- Km(9,256)-AP2 (bag-of-words baseline)
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Network in network. In



0 6 STL-10, CIFAR-10/100, MNISTOOOODOOOOOOOOOOOO (%).

STL-10

0000 | 1-layer Sparse Coding [8] 59.0
3-layer Learned Receptive Field [7] 60.1
Discriminative Sum-Product Network [13] 62.3
Hierarchical Matching Pursuit [3] 64.5

0000 | Kon(9,256)-MP(4,2)-C(3,256)-AP(4,2)-C(3, 256)-AP(4, 2)-C (3, 256)-Ra-AP» 65.7
Ko (9,1024)-M P(4,2)-C/(3,512)-AP(4, 2)-C(3, 256)-AP(4, 2)-C (3, 256)- Ra- APy 66.4
K (9,1024)-M P(4,2)-C/(3,512)-AP(4, 2)-C(3, 256)-AP(4, 2)-C(3, 256)-Ra-AP, (*) | 66.9

CIFAR-10

0000 | 3-Layer Learned Receptive Field [7] 82.0
CNN [16] 83.4
Discriminative Sum-Product Network [13] 84.0
CNN (1 locally connected layer) [16] 84.4
CNN + Stochastic Pooling [34] 84.9
CNN + Maxout [14] 88.3
Network in Network [26] 89.6

0000 | Kn(5,1024)-C(3,256)-AP(3,2)-C(3,512)-Ra-APs 80.4
K (5,1024)-C/(3, 256)-AP(3,2)-C(3, 256)-AP(3,2)-C(3, 512)-Ro-APy (¥) 81.9

CIFAR-100

0000 | CNN + Stochastic pooling [34] 57.49
CNN + Maxout [14] 61.43
CNN + Tree-based prior [31] 63.15
Network in Network [26] 64.32

0000 | Kn(5,6400)-C(1, 1000)-AP(4, 2)-C(3, 1000)-AP(3, 2)-C(3, 1000)-Ry-AP; 60.80
K, (5,6400)-C(1, 1000)-AP(4, 2)-C (3, 1000)-AP(3, 2)-C(3, 1000)-Ra-APs (¥) 62.05

MNIST

0000 | CNN (Unsupervised pretraining) [28] 99.40
CNN (Unsupervised pretraining) [19] 99.47
CNN + Stochastic Pooling [34] 99.53
Network in Network [26] 99.53
CNN + Maxout [14] 99.55

0000 | Rand(5,1024)-R-AP(4,2)-C(3,512)-Ry-AP, 99.50
Rand(5,2048)-R-C (1, 1024)-AP(4, 2)-C(3, 512)-Ra- APy 99.60




