
#parameters L ResNets DMRNets

0.4M 12 1.90 2.00

0.6M 18 1.97 1.87

0.8M 24 1.93 1.86

1.0M 30 1.89 1.81

1.2M 36 1.90 1.77

1.5M 48 1.91 1.84

1.7M 54 2.00 1.68

3.1M 96 1.85 1.70



ResNet-101 DMRNet
44.5M 43.3M

Top1	validation	error 26.41 23.66
Top5	validation	error 8.50 6.81
Top-1	training	error 25.75 19.72
Top-5	training	error 8.12 6.59

going	less	deep	and	wider
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Orthogonality
only	a	subset	of	input	channels

L=2	primary	partitions	
3 channels	in	each	partition

M=3	secondary	partitions
2 channels	in	each	partition
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Equivalent	to	a	single	convolution



Wider	than	regular	convolutions



depth RegConv-18 IGC
20 92.55 ± 0.14 92.84 ± 0.26
38 91.57 ± 0.09 92.24 ± 0.62
62 88.60 ± 0.49 90.03 ± 0.85

depth RegConv-18 IGC
20 0.34 0.15
38 0.71 0.31
62 1.20 0.52

depth RegConv-18 IGC
20 0.51 0.29
38 1.1 0.57
62 1.7 0.95

+1.43



depth RegConv-18 IGC
20 68.71 ± 0.32 70.54 ± 0.26
38 65.00 ± 0.57 69.56 ± 0.76
62 58.52 ± 2.31 65.84 ± 0.75

depth RegConv-18 IGC
20 0.34 0.15
38 0.71 0.31
62 1.20 0.52

depth RegConv-18 IGC
20 0.51 0.29
38 1.1 0.57
62 1.7 0.95

+7.32



#params FLOPS	 Training	error Validation	error
Top-1 Top-5 Top-1 Top-5

ResNet (Reg. Conv.) 1.333 2.1 21.43 5.96 30.58 10.77
Our	approach 0.861 1.3 13.93 2.75 26.95 8.92

+3.63 +1.85



• Primary	group	convolution

• Secondary	group	convolution

Regular	convolutions	are	interleaved	group	convolutions

Primary

Secondary
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M=2:	Higher	accuracy	than	Xception

Best	accuracy



Xception Our	approach	
testing	error 36.93 ± 0.54 36.11 ± 0.62
#params 3.62×107 3.80×107
FLOPS 3.05×108 3.07×108

Xception Our	approach
testing	error 32.87 ± 0.67 31.87 ± 0.58
#params 1.21×109 1.26×109
FLOPS 1.11×10: 1.12×10:

−0.82

−1.00







21 38.6M 5.22 23.30 2.01

21 38.6M 4.60 23.73 1.87

110 1.7M 6.41 27.22 2.01

200 10.2M 4.35 20.42 -

16 11.0M 4.81 22.07 -

28 36.5M 4.17 20.50 -

40 1.0M 5.24 24.42 1.79

100 27.2M 3.74 19.25 1.59

DMRNet 56 1.7M 4.94 24.46 1.66

DMRNet-Wide 32 14.9M 3.94 19.25 1.51

DMRNet-Wide 50 24.8M 3.57 19.00 1.55

IGC-L16M32 20 17.7M 3.37 19.31 1.63

IGC-L450M2 20 19.3M 3.30 19.00 -

IGC-L32M26 20 24.1M 3.31 18.75 1.56



• Small 小

• Fast 快

• High 准

• Strong	representation

Summary
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