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Data Augmentation using Random Image
Cropping and Patching for Deep CNNs
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[Data Augmentation]
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[Data Augmentation DR ]

TANRE (%)
data augmentation

INTGRXA—5H |: L

Hb)
ETIA 7.0M 5.77 4.10
E7/UB 2'7.2M 5.83 3.74

= NIA=GH&EPL, IR ICHK]

[Huang, 2017, cvpr]
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[RICAP : random image cropping and patching]
@ SV LICARDEREER
@ EThThOEBZRO—POESYIRE
@ REY 17

o® ",
** N
* s
* — (Y
& — » 1
H 7 J ¥
. ’.
* +
(R "
N o
L pans®
LT T L L



REFE : RICAP
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[CIFAR-10 / CIFAR-100]
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- Cutout [Devries+, arXiv, 2017]

- BIROIEFEZD T A
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- Mixup [zhang+, ICLR, 2018]

- 2MODEERDOT IV 7T LR
- ERE T WTHEE S RRIC

11



REBRETKR | BAIRE

[T E D HE]
» —4tvhk: CIFAR-10/ 100

» EECNNTETJL : Wide ResNet [zagoruyko+, BMVC, 2016]

Method CIFAR-10 Error(%)  CIFAR-100 Error(%)
Baseline 6.97 26.06

standard data augmentation  3.89 18.85

+ cutout 3.08 £0.16 18.41 £0.27

+ mixup 3.02 £0.04 17.62 +0.25

+ RICAP(ours) 2.85 +0.06 17.22 +0.20
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» F—4&tvh : CIFAR-10
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ECNNETJL : Wide ResNetLUA A D3I DDZEECNNETIL

- DenseNet [Huang+, CVPR, 2017]
- Pyramidal ResNet [Han+, CVPR, 2017]

- ShakeShake ResNet [Gastaldi, ICLR, 2017]

Error(%)
Method DenseNet Pyramidal ResNet  ShakeShake
standard data augmentation  3.46 3.31 £0.08 2.86
+ cutout 2.73 £0.06  2.84 +0.05 2.56 +0.07
+ mixup 2773 £0.08  2.57 £0.09 2.32 +0.11
+ RICAP(ours) 2.69 +0.12  2.51 +0.02 2.19 40.08
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[KIBRET—4 v ML 2]

» —4Htvh : ImageNet

» EECNNETIL : Wide ResNet

Method top-1 Error(%)  top-5 Error(%)
+ standard data augmentation 21.90 6.03
+ cutout 22.45 6.22
+ mixup 21.83 5.81
+ RICAP(ours) 21.08 5.66
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class activation mapping [Zhou, cvpr, 2016]

15



REREFR | E MR
[CNN®D3X B & O R4k ]
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ResNet [He+, 201 5]
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51T | data augmentation
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51T | data augmentation

[BEED#H L\ data augmentation]
- Cutout [Devries+, arXiv, 2017]
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51T | data augmentation

[EEDH L data augmentation]
- MixXup [zhang+, ICLR, 2018]
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[RICAP : random image cropping and patching]
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[RICAP : random image cropping and patching]
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[RICAP : random image cropping and patching]
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[RE] (w, h) : boundary position

I w' ~ Beta(S,3), h' ~Beta(,[),

L w =round(w'l,), h=round(h'I,),
Cxp ~ U0, I, —wy),
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EERE-HER | Ablation Study

train loss, test loss
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EERE-HER | Ablation Study

train accuracy

or
--- baseline
08 '
ricap
05
-
04
i}
k= |
© 03
=
L
ozl m“ﬁ"'"f'\.r'dlll.-n\_.ﬁ“
|
e N l"-y.l.r.z-\v. I,.'II,..IL\-'\-"I_.'\-_.'. A
0.1 === ¥ ~”~L
1 ) . o it ST ""'1"\‘-"'\-'\..._:'#.-"-." g, .v".-
on
i 50 100 150 200

epoch
(e) train errors of WideResNet on CIFAR-10

Train Error

oa

n&

e

02

oo

--- baseline
| ricap
|
|
1
il
1
1
[ I|
Vot
% \-_.,f..f_ _
\ -
x |
. '.
-\
| ain .1.‘-"‘.__..”-_.“_.-.__.'.._‘1
) |
: k' .y i b b
.. M A h‘ﬁ"‘""",' LT _1.\\.-'\-"\-”.\_.'
- o fe= '1
= 100 150 20

epoch
(f) train errors of WideResNet on CIFAR-100

37



RREFBR | YR INDIEHA

Image-caption retrieval ¥ 27 M fE

L, B{R <=>F+ T3V

DIEBRZREYIRY

Model Caption Retrieval Image Retrieval

R@]l R@5 R@I0 Medr | R@l R@5 R@I0 Medr
Baseline 646 900 957 1.0 520 843 920 1.0
+RICAP (3=0.3) | 658 902 962 1.0 523 844 924 1.0
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CNNDFBE&ErrD A #E1E : CAM (Zhou, cvpr, 2016)
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CNNDFBE&ErrD A #E1E : CAM (Zhou, cvpr, 2016)
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EERE-HER | Ablation Study

Ablation Study

Method CIFAR-10 CIFAR-100
Baseline 3.89 18.85

+ label smoothing only (3 = 0.1) 69.28 -

+ label smoothing only (3 = 0.3) 62.84 -

+ label smoothing only (3 = 1.0) 68.91 -

+ image mix only (8 = 0.1) 3.34 +£0.09 17.87 +0.22
+ image mix only (8 = 0.3) 3.33 +£0.10 17.95 +0.13
+ image mix only (8 = 1.0) 3.70 £0.07 18.90 +0.24
+ RICAP (5 = 0.1) 3.01 +£0.15 17.39 4+0.09
+ RICAP (5 = 0.3) 2.85 +0.06 17.22 +0.20
+ RICAP (5 = 1.0) 291 +£0.01 17.82 +0.03
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