wO 20227239240 A1 |0 0000 K000 00 0 0

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) 1t FANEIRR A HEILES >
ERESE E;g

43) EEABH 93
2022F11 8178 (17.11.2022)

O O 0 O O O
10) B2 RES
WO 2022/239240 A1

WIPO I PCT

1) ERKRTOA:
GOG6N 3/08 (2006.01)

Q1) EFRHREES - PCT/JP2021/018449
(22) ERRERERA - 2021558 14H(14.05.2021)
(25) EFRHFED S5 - HAGE
(26) EFEARDERE - HAGE

HHBEA: H A & 8 8 58 % X =
#t (NIPPON TELEGRAPH AND TELEPHONE
CORPORATION) [JP/JP]; T 1008116 R=ERTF
REXKFIT—TH5S& 15 Tokyo (JP).

(72) FBA%E : 4 KEJAKAMI Daiki); T 1808585 B
RARBHHHFEE3ITHEHI - 11 NTT
MMM E+Z > 9 W Tokyo (JP). AL ZS=IRIE

Go); TI808585 RRA R E T MK 3 TH
9—-11 NTTHMBMELE ¥ KA Tokyo
(JP). %M RIF(SHIBATA Takashi); T 1808585
REHMRETHHRIT3ITEHI-11 NT
THMMEL > 4 W Tokyo (JP).

—+= 7o

(ODREBAN: BFHFEBE AN SEHEBRES
E ¥ A (SHIGA INTERNATIONAL PATENT
OFFICE); T1006620 RR#FAHK DA
—TH9% 25 Tokyo (JP).

B BEE(RTDOLRWRY, 2 TOREADENRF
EAEHE): AE, AG, AL, AM, AO, AT, AU, AZ,
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH,

(54) Title: TRAINING DEVICE, TRAINING METHOD, AND PROGRAM

(54) READ R : FEEE, FEAERCTOTIA

[B1]
PEEE
Ang |-120
140
i v 180
ST
H—FpH 181

—100

100
120
140
160
180
181
182

Training device

Input unit
Calculation unit
Storage unit

Training unit

First updating unit
Second updating unit

(57) Abstract: This training device comprises a training unit that updates the weight of a neural network on the basis of
a gradient of a loss function that calculates the error between output data obtained by inputting input data to the neural
network, and correct data corresponding to the input data. The training unit comprises a first updating unit and a second
updating unit. The first updating unit calculates gradients used in updating the weight of each channel of each layer of
the neural network such that the average value of the gradients becomes zero, and updates the weight of each channel of
each layer using the calculated gradients. The second updating unit updates the weights such that the norm of the weights
updated by the first updating unit becomes a prescribed value.
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CIFAR-10MD#ER
T— 5 YR CNN AR EE BN GN WS+BN | WS+GN
9fZCNN 5.50 5.36 6. 45 5.43 5. 71
Stanrdard ResNet 5.65 5.68 6. 34 5.52 6. 69
WideResNet 4.19 3.70 5.01 4.78 4.67
9FZCNN 418 4. 40 4.93 4.65 4.37
FastAA ResNet 4.26 4.1 6.76 3.92 5.85
WideResNet 2.59 2.64 3.68 3.42 3.29
[X6]
CIFAR-100DD #55
T—HRHR CNN KEMERRE BN GN WS+BN | WS+GN
9ECNN 24.26 25.11 29. 28 25. 51 26. 27
Stanrdard ResNet 25.16 26.28 | 29.75 25.55 | 28.51
WideResNet 18.31 18.48 | 22.63 19.82 | 22.62
9ECNN 21.03 22.23 | 25.34 | 21.87 | 22.31
FastAA ResNet 21.87 21.84 | 28.90 | 22.10 | 27.83
WideResNet 16. 40 16. 57 19. 96 19.18 19. 41
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