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Lingxi Xie, Jingdong Wang, Zhen Wei, Meng Wang, Qi Tian: DisturbLabel: Regularizing CNN on the Loss Layer. CVPR (2016)
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Jingdong Wang, Zhen Wei, Ting Zhang, Wenjun Zeng: Deeply-Fused Nets. CoRR abs/1605.07716 (2016)
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Liming Zhao, Jingdong Wang, Xi Li, Zhuowen Tu, Wenjun Zeng: On the Connection of Deep Fusion to 
Ensembling. CoRR abs/1611.07718 (2016)
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(a) DFN2

(b) DFN1

(c) ResNet

ResNet DFN1 DFN2
Top1 validation error 24.94 25.10 27.17
Top5 validation error 7.46 7.85 8.98



Liming Zhao, Jingdong Wang, Xi Li, Zhuowen Tu, Wenjun Zeng: On the Connection of Deep Fusion to 
Ensembling. CoRR abs/1611.07718 (2016)



C C

L01

L02

L03

FC
LLL

R01

R02

R03

R05

R06

FC

R04

RRR

C CC

R01

R02

L02

R05

R06

FC
RLR

L01

R03

R04

L03

FC
LRL

C

RRL

R01

R02

R03

R04

L03

FC

L01

L02

R05

R06

FC
LLR

Input

R01

R02

L02

L03

FC
RLL

L01

R03

R04

R05

R06

FC
LRR

C C



C C

L01

L02

L03

FC
LLL

R01

R02

R03

R05

R06

FC

R04

RRR

C CC

R01

R02

L02

R05

R06

FC
RLR

L01

R03

R04

L03

FC
LRL

C

RRL

R01

R02

R03

R04

L03

FC

L01

L02

R05

R06

FC
LLR

Input

R01

R02

L02

L03

FC
RLL

L01

R03

R04

R05

R06

FC
LRR

C C



81.17

85.68

89.52
91.11 90.49

91.86 92.07 92.37
94.18

80.81

84.56

89.44 90.11 90.77
91.97 92.16 92.55 93.03

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 12 12 12 19 19 19 26 Overall (26)

Without weight sharing With weight sharing



81.17

86.45

90.28 90.85
89.97

91.04 91.29 91.08

94.05

80.62

84.37

89.75 90.42 90.30
91.48 91.58 91.83

93.04

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 16 16 16 27 27 27 38 Overall (38)

Without weight sharing With weight sharing



81.17

86.78

90.22 90.64
89.68

90.69
88.89 88.46

93.40

80.91

84.02

89.79 89.96 90.25
91.31 91.10 91.69

92.97

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 20 20 20 35 35 35 50 Overall (50)

Without weight sharing With weight sharing



81.17

86.27

89.95 90.56
88.85

89.92 89.19 88.80

93.51

80.18

82.22

89.21 89.73 89.44
90.34 91.03 90.97

92.21

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 24 24 24 32 43 43 62 Overall (62)

Without weight sharing With weight sharing



81.17

86.46

89.41
90.58

89.35 89.53
87.68 87.16

93.04

78.69

81.47

88.07
89.54 89.54 90.07 90.23 90.30

91.86

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 28 28 28 51 51 51 74 Overall (74)

Without weight sharing With weight sharing



81.17

86.13

89.13
90.35

84.77

89.65

87.09

92.79

78.74

80.82

88.39
90.23

88.35

90.69

88.22 88.32

91.20

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 36 36 36 67 67 67 98 Overall (98)

Without weight sharing With weight sharing



81.17

85.72

88.93
90.44

85.28

89.11

82.06

92.29

79.70
80.97

87.46
89.23

87.63
89.23

87.58 87.50

90.39

70.00

75.00

80.00

85.00

90.00

95.00

100.00

5 40 40 40 75 75 75 110 Overall (110)

Without weight sharing With weight sharing



How the deepest component contributes?
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① ② ④③ ⑤ ⑥ ⑦ ⑧

How much contribution each component makes?
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- - 7.97 34.57 1.92

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

DFN (ours) 56 1.7M 4.94 24.46 1.66

DFN (ours) 32 14.9M 3.94 19.25 1.51

DFN (ours) 50 24.8M 3.57 19.00 1.55



ResNet-101 (He’s) ResNet-101 DFN
44.5M 43.3M

Top1 validation error 23.60 26.41 23.66
Top5 validation error 7.10 8.50 6.81
Top-1 training error 17.00 25.75 19.72
Top-5 training error - 8.12 6.59
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Multiple paths

Long and short

Express way between layers

Weight sharing

Deep fusion



deepfat

wide

Wider? Fatter?



Thanks!
Q&A


