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Improved Inception-v3 Network for Gesture Image Recognition

DENG Zhi-Jun, TIAN Qiu-Hong
(School of Information Science and Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In view of a large quantity of parameters in the Inception-v3 network, this study proposeg aﬁ effective gesture
image recognition method, which can meet the needs of high-precision gesture resognition with-few model parameters. In
this study, the structure of Inception-v3 is used to redesign the Inception module of the¥original Inception-v3 to reduce the
number and difficulty of learning parameters, and with the residual ‘connection, the integrity of information is protected
while the network degradation is prevented. The attention mechanisr;n module is introduced to make the model focus on
useful information and dilute useless information, and to a certain extent, it also prevents the overfitting of the model.
Moreover, the feature fusion is carried out between the up-sampling and the low-level feature in the model, and the fused
feature has better discrimination thaﬁ the original input feature, which further improves the accuracy of the model. The
experimental resultsiindicate that the quantity of the parameters in the improved Inception-v3 network is only 1.65 M, and
it has higher accuracy and faster convergence speed. Then, the ASL sign language dataset and the Bangladesh sign
language dataset are jumbled separately, and the training set and validation set are divided at a ratio of 4:1. The
recognition rates of the improved Inception-v3 on the ASL sign language dataset and Bangladesh sign language dataset
are 100% and 95.33%, respectively.

Key words: sign language recognition; Inception-v3 network; attention mechanism module; up-sampling; feature

fusion; deep learning; convolutional neural network (CNN)
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Gh K, A SRR W R BRI BORE R R 1 R R, i
& TR RIPERE. Inception-v3 W25 4517 & 7F Inception-
v2 POZE AR RS (R Al 4R Y, 32 SRR AR o
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AR E i S T U S 7RG R TE e
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v3 2 R (R R ) 3 SR AR AR B 1 IR WA R AR .
3) fd AR AR HEAT WX 2 A5 L 1) 1 DU 4K, Inception-
v3 R TR f  2% P IL K 1 .

2 itk Inception-v3 FAL BT
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a4y BB, Google ] PAFE Mobilenet ¥ 2% 1517 J5 4 /) F 1 Inception-v3 %45 H)
N \ o N T Batch si I i
A P LN 15 3% 45 ) LA % S M B 5 4, M Ype s e
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OSSN 28 15 R . Shufflenet £8 41 RIS ) 32 g LR conv 3x3/1 149x149/32
M AR T s> ZH s H &, % Mobilenet ¥ conv 3x3 147x147/32
o o B o pool 3x3/2 147x147/64
FERT 4y BRI JR R, AR SCEINIRE ] 43 B G FRE, X conv 3x3/1 73x73/64
J& Inception-v3 [ Inception #HL & Frift 171511, 454 conv 3x312 71>x71/80
G b, B NTE B T UBIRLE, S T — R . el
I, = » & 3xInception — 35%35%288
Inception-v3 M LSRR MUk 1) Inception-v3 P 2% A5 1Y 5xInception — 17x17x768
38 JEURE 700 A L s T S S L Lk Ak e R 2xInception — . 8x8x1280
R L 58/ 0 5 RS R A e — L e
B R A L ot Inception-v3 TR ) BE AR 5 44 linear . logits >" 1x1%x2048
K 1 fiows. Softmax , X classifier 1x1x1000
Inceptionl [nceptionl Inception] ‘Incepti0n2 Inception2 Inception2
Input || stage_1 —P» module ——P» module —P» refhap A ~—® module —P»| module ——P» module_
1 2 1 2 3

Separable_conv2d_bn - ¢
(filters=stage 1.shape [~1], P DepthwiseConv2D{ Conv2D —p»{ BN =
‘kemel—size:2)

UpSampling

GlobalAverage
Pooling2D

K1 & Inception-v3 W%%&J

¥ Inception-v3 [ 4% HEAT B PR 5, 5 8 itk s §Cz(x) =ReLU-BN - cony- sconv (x) @)
[ stage 1 M%4%. Inception]l module 1'P%%, Ineeption]

‘ bigt () =C 3
module_2 /%%, Inception_reshape Y45, Inception2_ b () =61 3
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v3 B Inception BEBRSHR AR, M 7 iHHE b33 (x) = SC3- S Cs-Cy (x) ©)

Z:BE, BT AR ST IR Inception-v3 B2 HH 1] Inception
Bk AT Bofrkt. mp3x3 (x) = C1 - maxpoolingsxs (x) (7
BE XA Inception-v3 45 ] Inception & c , q
%4, A4 stage 1 9%, BB (1)-2% (9) B0 a9 = Cragpooingsaty )
Ab T md(x) = b1x1(x) 0 b3x3(x) 0 bsxs(x) o mp3x3s(x) o aP3><3((?;))
C2(x) = ReLU- BN conv(x) D S, xRRN; COET 2 EEBR, 2%
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WS R BNARE BN 2, BUARHELL 2 conv(x) &
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bsxs ()« mp3x3 (x) L Kapaxs (x) (1) 4 H A OCFE R AIE [7)
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2.1 4i# Inception-v3 {2BFFAY stage 1 13k

1 1) stage_1 MZ% S5 ELH5 4 A = [ il 45
R, — A —Br s S R, A ORIk =, —
> CBAM VEE AU, WnlE 2 fros. Kl ii s
R conv2d _bn ¢*Kﬁ%ﬁ%ﬂﬁﬁﬁﬂ£ﬁﬁ%ﬁ%
TEUBLY [ 65 M 7, SR Al 6 2 1 3 A 3 )
R 1x1 1 3x3. FFARI PR % BUSLHOR =% i
%*R*ﬁﬁ%ﬁ‘]%%%%*@*ﬁ i, B AAN—A Conv2D HBHUZE
—ANBN 2. A ReLU Wi 8 S e it izl 1. —
W 3 S ALY Conv2D B E KB K/ R
1x1, =B imE AR Conv2D HBRZ KB K
/INA 3x3. AR SR @GR conv2d bn HIfE LR IA
X

conv2d_bn (filters =x;,kernel-size =x,)

o, filters 24 conv2d_bn BEH AR Z it E 45 14,
kernel-size A JEAR K/,

conv2d bn conv2d bn

(filters=64,

-

|

MaxPooling2D conv2d_bn
(pool_size=3, P

strides=2)

kernel-size=1)

(filters=80, P

-

conv2d bn | MaxPooling2D
(filters=128, P (pool size=3, P Output

kernel—éi,ze=3) strides=2)

2 Stage 1 &L

AR KM Z MaxPool}ingZD, ﬁ%%?@iﬁﬂ\j:
MaxPooling2D (poolisize = x, strides = )

H, pool_size AL Z AL E 1K/, strides Aith
e,

ARICAE stage 1 MZE 53RN T CBAM ¥
B SIHUHRIRE RO — b T R A5 A e 22 19X 4% 1) i B
A R R I CBAM VR J1 ML AR B4 5
2 AN AR R, B TE VR R IR (channel attention
module, CAM) Hl %5 [H] V£ & I (spatial attention
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B separate_conv2d_bn FIf# L FRIEA:

separable conv2d_bn (filters = x;,kernel-size = x,)

Hrr filters 24 separable_conv2d bn #t 1 Conv2D %
AR 3 U 28 A%k, kernel-size TR E A 70 B B A E
IIEER IR/, Conv2D BAZ O SERR RN A 1,
AR 1. Conv2D BARE KN F AR R L AT 70 B B R
JE 4 HAREAE H 8 TE ORI R

| Input

conv2d_bn conv2d_bn conv2d_bn Ava‘ragtbPoolngD MaxPooling2D

(filters=32, (filters=64, (filters=48, . (poolsize=3, (pool_size=3,
kernel-size=1) kernel-size=1) kernel-size=1) | strides=1) strides=1)
Separable_conv2d bn Separable conv2d bn conv2d _bn conv2d _bn
(filters=96, (filters=64, (filters=32, (filters=32,

kernel-size=3) kernel-size=5) kernel-size=1) kernel-size=1)

Al

¥
¥

B3 Inception] module 1 P&%4EH]

AL AveragePooling2D, b RIA
W R

AveragePooling2D (pool_size = x, strides = s)

o, pool_size FIhALJZE IMBAL B K/, strides A3t

e, -
ﬁ?%}%%%ﬁﬁ)\ﬁﬁ%% [P T B 7E 5@ 2 L
AT PR, ﬁﬁ"iﬁﬁ.’cﬂ {0 25 AT 1 A S [ 1 U 2
Inception] _module 1 M%% 12 ansk (10) Frows:
I 1 (x) = ReLU - BN - md (x) (10)

FTid Inception] module 2 M 4% 45445 Inception]
module_1 W2% S5 kg AHALL, 10046 — A TLB AT 73 B 4 1
B, — A =B A o> BB, 5 > — il s AR
B, =P R, — AR E, — M HERE, —
A~ BN JZ, W 4 iz, 5 Inception]l module 1 W454k
F AR ) 2, Inception] _module 2 % T ResNet”! 1]
B 72 1 1) JEARL . RRAAE ) B R IBCH \ B 9 46 S A T

Cconcatenate

B

03975 T 94 B2 it OO o B
55 Inception]_module 2% S5 44) (¥ R4 AR [F) & gEA T
*ﬁﬂﬁ'iﬁiﬁ)\?ﬂ BN JZ Al ReLU i bR 115 21 Inception]
module 2 PRI HY. 5k 25 7 452 10 i T 7T DAZE — AR B
77 1E 14 4% 1) 38 A PA B AU )@ Inception]_module
2 Mg At (11) pos. HrheRoRkZiE .

I} 2(x) =ReLU-BN-[x®&md (x)] (11)

FITid i Inception2 module 1 PIZELERIELEHE 3 A=
By Ao B AR, 5 AN — Bl s AR, — NP
W=, — K=, —MHES, — BN =, i
5 Ffi7R. Inception2_module 1 %% 5 Inceptionl ZR %)
W28 AN [F) ) 2 O T b S8, I IndE R R R, ¥
5%5 B R 43 B9 G AR R SO N EE B2 1) 33 IR 4 B
LR, Fr 3 2 EE 5 FREm EH R 550 755
GREYUH A FHH K T AN EELE 3x3 [ A] 7 BB
FEHL EL . Inception2 module 1 W25 [ 28 2040 =4
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(12) FiR:

bix1 (x)ob3x3(x)o

db3x3 (x) o mp3x3 (x) 0 apzx3 (x)
(12)

I 1(x)=ReLU-BN-

FiiR i) Inception2_module 2 F1 Inception2-
module 3 MM 2% &5 [F]. 55 Inception2_module 1 #H

A, 55 3 > =Frl o B, 5 A — i
BUEH, — AR E, — DRI Z, — %
&, —A BN 2. A2 Inception2_module_2 F
Inception2_module 3 R 752 &R A, By ik
W 25 R AE IR A 17 90 T IR 4K, Inception2_module_
3 A2 IR IR X 23 A 2R R IR FEE, 8 v R ) A f .

| Input |
# \ 4 ¢\
conv2d_bn conv2d_bn conv2d_bn AveragePooling2D MaxPooling2D
(filters=32, (filters=64, (filters=48, (poolisize:;y, (pool_size=3,
kernel-size=1) kernel-size=1) kernel-size=1) strides=1) - strides=1)
3 *
(A \ys
Separable_conv2d_bn Separable_conv2d bn y conv2d_bn conv2d_bn
(filters=96, (filters=64, J'\ (filters=32, (filters=32,
kernel-size=3) kgmel-sizeZS) kernel-size=1) kernel-size=1)
-
;
b
¥
%
8
-
B4 Inception] module 2 &% 4EH \
L)
[ Input | - "
o

y
L\y -
AveragePooling2D

MaxPooling2D

* * conv!i bn

conv2d_bn conv2d_bn ]
(filters=128 (filters=128, (filters=128, \ (pool_size=3, (pool_size=3,
kemel-size:;) kernel-size=1) kem-el-size=1) 4 strides=1) strides=1)

Separable _conv2d bn Separable conv2d bn conv2d_bn conv2d_bn

(filters=128, > (filters=128, (filters=64, (filters=64,
kernel-size=3) " kernel-size=3) kernel-size=1) kernel-size=1)

3
" Separable_conv2d_bn
; (filters=128,
p " kernel-size=3)

ReLU %

K 5 Inception2 module 1 PZ%&EH
GREER, 3 A — I E SR, — AP, —

2.3 4 Inception-v3 #2EYA] Inception_reshape 1E3R
MRRWWE, —DPHEZ, —4 BN Z, WK 6 Jror.

Inception_reshape 4% 25 F (.4E — AN = [ v] 4 55
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Inception_reshape 5 5 ) /E FY & B RFAE 7] & 1 RT3
/N, 8 3 AT @ SR =B A4 S B AR B R
@ RAPFEIAL Z N RS G R SR
Jk/NJRSF . Inception reshape BEHEEIX 3 Fhik /INEFAE [7]
i R A 77 2 P Z R R AR () B () 2 b kAT
PHE, LE AR B 2R e B R INVRFAE [ 2 R
~FHIJ7%. Inception_reshape 2% 1A =X (13) Frow:

Ireshape (x)=85C3x3(x)0 mp3x3 (x)o apsxs (x) (13)
[ Input |
conv2d_bn AveragePooling2D MaxPooling2D
(filters=128, (pool_size=3, (pool_size=3,
kernel-size=1) strides=1) strides=1)
-
L v
Separable conv2d bn conv2d_bn ) cony2d bn
(filters=128, (filters=64, | | (filters=64,
kernel-size=3) kernel-size=1) " kernel-size=1)
[

| « \ v |

6 Inception_reshape [¥%% 4514
2.4 i Inception-v3 fRBVHY E KA Z REFFE
E

Kl 1 o UpSampling 8 1) X 2% S5 44 F 22— 1

ERFER. —ABBAN N 33 10 Depthwisem |

Conv2D JRFEFT A BB BUR . — M BBIANA 1x]
() ConvaD AU AT 4~ BN BHCR B, 1112
Xt Inception2_module3 i SO BRRAE 1 B AT LSRR,
A 15 B TR A SO stage 1 BB H 0
A T R TR TR 83t — AN T 45 B S A R O B B K
ANy 2% B BT 4 B R, — AN BB N
3x3 [1] DepthwiseConv2D iR E 1] 0 EEMZE, — 18
AR KN A 1x1 [ Conv2D ZFZF1—A BN 2, i#
TERAHE, 32 R~ K/NS UpSampling i Hi 147
M 8 R SF K AN R O E T, 73T UpSampling
Sl 14 R A 160 B AT A R 2 AT 106 R A 1
5 VAR 1 2 1 D R A2 AL 4 2
AT LAE ., ML E, T2 s

.

FLAE SCHETEAR, MRS B 22 SRR AT B 5 ) 18 LA
B, BRI HERARMK, XY R FNBE ST E . K P
BEAT Bl & I B Lo AR AL B8 BAT H 0 BE 7 ARy
LT LA A TR ) fEBf 5.

3 BHEERNH L08R oabr
31 BEENE

AWK ASL (American sign language) & F
VO, RS B IR 0 P (S KR £ T AR A
BE. RFDGEE. AR DR R RIS SR T T4
i, 1018 7 PR S o T 7 KL R AT Sy
s, 29 Mop A, 79 1R M HON 87 000 3K,

SASLFIEHHR RN T RGBT S IXEE N T, W

PSS FRIRGEMNBOR, B8 7 FREARFMERZ
AN 55 R T34 1 . AR S aefs T 3 AR AT L
JEAZHE 41 [ LA Bk 23 I 2R SR AN 6 IE SR AT
RN ZRAIGAIE.

s? &7 ASL 34

3.2 if Inception-v3 MEFIEEI S HE ShTE] 8 ZE
Sttt

A2 H0E 5 R Inception-v3 W 48 A5 1 224
XL LR 2. 3 2 A] I, Jil Inception-v3 W& RIS
it 21 862 205, MASINEMZEE A 1 647 637.
KR TSR LR FERERL 0.075 1%, SHCE
DT Y 13.3 £, AR HBFRAR T ALY 1 S 4R [ R
Inception-v3 [ %% ()i 6] 52 2% B GFLOPs & 11.45, Tfi
AT R IR A & 24 GFLOPs i 2.03. A X721
GFLOPs YN FRER R 0.177 6%, Wb 1 29 5.64 £, %t
EEJ5 Inception-v3 W 2% 5 AR SCT7 vk (1) I 1] 52 2% B2 AT A1,
ARICTTIEIRIE TSR )T S AR, I TR

Software TechniquesAlgorithm #1FHi AR 5%: 163

© MEREEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F 55313 111

#* 2 JF Inception-v3 #5115 A 75 Hxd e

xf EFR bR JiInception-v3 BT
SH & 21 862 205 1 647 637
GFLOPs 11.45 2.03

3.3 HRASELE

N T ISUEA S B Inception-v3 [ 28 455 74 d )
CBAM VER JJHLGIE S 22 REERHIE b -G 0 gk A
VUM HERf 2R 5, AR SCRTE 1 3 ALY, 25N
4T CBAM JE & AL S 2 RERE @A 11
A Inception-v3 #8Y; A{LE CBAM & /)
HLHIAR B ) M Y Inception-v3 #EAY; A8 £ R
AiE Fil A 70 E53E ) Inception-v3 AR A KEIX 3 4 X 45 A A
E i NP7 B R FH AR R UL B RS 22 2] F-M0
IEARIRBUHAT IR, SEIR 45 R ank 3 frn. AL ook
Inception-v3 X £ 455 7Y 11 8 1) 7 s %6 8 95.33%, A
& CBAM HEH 1M Y Inception-y3 B 5 HE T
£ 90.92%, AL &2 REERFIERD & AU Inception-
v3 B R IR 93.03%. RN CBAM V1 /)
BRI AR RN 22 ROBEREAE b -G 0T DA Sl 18 w5 19 265 A 28 AR
BIHERI R 4.41% 5 2.3%. LRI, CBAM V& /14l
A B AT B 0 4% A5 B A bt SR A BURRAE, [N 22
JOBE SRR fil A0 73 R A1E BE LA R0 ) e 0, SR i A 1Y)
PEHURFAERTBE 77, M2 = I 286 50 28 [ R 1 R 6.
®3 FMPTEBIRE DA INES A E CBAM, NS FF

AERLE TR A HER 2 (%)

A ALTTI A& CBAM AEHF RS
HERf 2R 95.33 90.92 93.03

3.4 MBLERTTEE D H

ALY A batch_size BLE N 32, [FII NP IEFS

PG R AR R L 30 ot 400 i) R, o i Rk AR 152
20 V. F I A O 8635 2086 0 BENI0.001, 3 LB ]
R B M7 TR DIt 8 OB 2 ) ST S R,
PR 0.9, AL (B UE SR UET R R BRI, 2% 5]
b8 AN PI KR A i3 1 i L s X B A NN RN
JER KN 0.9 £5.

N T BGAIEAS S B3t Inception-v3 W 2% kAL ()
FEHGAR A I AT 47 M, A SCHE ASL FiH 8l &k H
FHIE AL AL RS 2 ) AR B 2 T 4 2N
LR AR R HEAT X LE ARG, 4 54 VGG 16 M4 5 A1 22 eg
AL, ResNetS0 M4 A1) Inception-v3 W4 44 f5
AL PARAS S B Inception-v3 P8R Sad 4 B
i 8 Fros. WK 8 AT LA th, A S Bt Inception-

164 A4 AR 5% Software TechniquesAlgorithm

v3 LS AR LT oA 3 P s 28 p R ) v 2R AR i
TR InAe e B SSOH B . AR SOOI SR 22 5
8 /> Epoch B EffZE T-FaE, VGG16 M4, ResNet50
W 2% DL K& 5 Inception-v3 2% 73 5l 7E 5% 18 > Epoch.
%5 11 4> Epoch LLA 2 7 A~ Epoch B & TFa e, HASL
JIERER R AN SR R b BT i3 B2 25/ T HoAh
3 MBLAL. ASCAE ASL FiBHIREFT AL %8 4:1 Lk
1 BRI 43 I ZREE AN IG R SR I 4 4 B A
HIR AHERf R A e 5, AN SOt Inception-v3 oY) 248 A
T PR HETH 2R 100%, VGG 160 %6 B8 70 (1 1 il %
99.95%, ResNet50 [M % 1A BV i % 1 99.99%, J&
Inception=v 3L A i) HE 1 % Jy 100%. i b e
4 FfosE TR ZE AR S 7 1 T £ TR S S I Y 2 T A
B WA SO EOHE ) Tnception-v3 [ 45 R TR 7E J /AR 53
K5 1 R PR AR A e v WSl R AT R ) A
R RAE— T, X R 4 WA FHARNEN S
AR ICHI B3t Inception-v3 MG ) S H0E, AR
i3 Inception-v3 MY ) S 4 & 51% 45 CNN-L4
B> T 0.05 M, 5 Capsule-EM #5228 A L 38 i
7 0.05M, 5 ICapsule-EM B AH LL IR /D T 0.05 M,
5 LeNet-5 BERAHELIE N T 0.95 M, 5 Inception-v3 1%
RUAHELIRA T 26.51 M. XFEEEE 4 LA TR 5
AR A Inception-v3 SR FE ASL FiB 5546
HI RN ERA 2R, A S B Inception-v3 W 28 4508 ()11
BIHERG % 5 4% 45 CNN-L4 BALHELIRTF T 9.41%, 5
Capsule-EM 1 8 AH 2 741 9.01%, 5 ICapsule-
EM BEAUMIELEE T T 5.44% , 55 LeNet-5 BRI LA T}
T 1%, 5 Inception-v3 FE 7 AH [, A SCHIEGE Inception-
V3 N B AERR ALK S 4 5 3K 4 45 BB Inception-
v3 BRI HAD 4 FhF AR R S HE A EA K
I OL T, FHR B ER R AR RREA. £ T 5
Inception-v3 5 7Y 5 5 AE A R AR [F] 1B 0, A ek
] Inception-v3 51571 (1) Z: 4 & 176 /N T i Inception-
v3 XL AR A

R T IR AR S 23 Inception-v3 [ 45 45
R R, A SCTE Jon 4 F18 248 4 (Bengali sign
language dataset) = — X347 T 7T, doinde FiEE
P E A B 9 Frn. B EBE 38 Nk
A, IEHEEA 11 061 5K, BIE SR 1 520 5K,
FHEBEHCN 12 581 K. @y F1EHIESE S ASL
FBHIEEM L, FARGNE RXBEKTH0ELRZ,
R R, A8 TSk amaem s, mHEA
BFEHREBRE RX B IEaE T FARNREY, 5
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i H AR SN A

PG r B JER €8 AR AN LE— T, AR K KT o ¢ A f
TR A HME BE . A SCHE Iz T35 24 46 Pk A
() ) At AL B RSS2 ) B AIEAIR B 25 VGG16
WAL ResNet50 M 25581, 5 Inception-v3 /4%
RS DA M A S it Inception-v3 8467, Horf VGG164
ResNet50 5 Inception-v3 4K T 7 ImageNet £ 54
RN ZRGF (AL, SCR R LA 10 A1 5. A& 10
4 Fofr o 2 AU R A E ME R, A SCHI ek Inception-
v3 2 AR RS E PEAAT, AR EE /N T ResNet50
5 Inception-v3 LAY, 5 VGG16 [ BNIE B AH I
AN 1O DY Ao X % 55 254 ) 3 34 A0l v Aff 2 1) S S0k
KAE, AR Inception-v3 [ 45 #5175 A UACSAGEE
S RT oA 3 Fh ST AR EEN SR E S 11 A

Epoch I #ERf R T FaE, VGG16 M4, ResNet50 B |

24 A KR Inception-v3 4543 5 45 26 16 4 Epoch o
17 4~ Epoch LA J& 28 17 4~ Epoch HT%?FZ"E H% s
A4, VGG16 I‘J%ﬁiﬁﬁﬁﬁ%ﬂ%ﬂ RPN : R0
%4 95.13%, ResNetS0 [F 24 11 4 /8 %5008 42 113 511
IR BIHER 2N 89.08%, J& Inception-v3 WX 2% 45 U 7F 1%
BHm 4 AT 2 BN HERR 2N 91.44%, A ST ek
Inception-v3 [ £ A5 284 75 1% £ 4im 48 F 45 21 (1) U0 v
F N 95.33%. 5 VGG16 MR ResNet50 A 45 1
AR HE, AT Inception-v3 19 48 B f v 1 22 4
AT T 0.2% F1 5.85%. 5 i Inception-v3 M 25 5 1Y
FHEE, IR BIAER R4 & T 3.89%. XFELE 5 KA T3
TR AR A 5 A B B3k Inception-v3 W48 AR Y 1 S 44
i, A KIS Inception-v3 MR KIS H &5
VGG16 MZERERIAH LD T 39.45 M, 5 ResNet50 ¥

I RAR LIk T 13.81 M, 5/ Inception-v3 LM
RUFELI/D T 20.23 ML B T] UL, A SC ) eicidk Tnception-

v3 MR AN Z 4 /D, WHIE%UEQ{EE%%%%% 5
2 oA 3 %EFIT%E‘Z?AE’J/@%Km

1.000
0.975
0.950 +

>

"é 0.925

8 0900 -

< 0.875 + / - VGGI16

-=- ResNet50

0.850 -1 —— Inception-v3
0.825 | ekl

0 2 4 6 8 10 12 14 16 18 20
Epoch

K8 ASL #¥EH+ VGG16, ResNet50, Inception-v3, 43 J7
AR HER R AT 28

R4 OATHIBB G ASCTTELE ASL TSk -

R o 00 5 R
R HERAZE (%) KR SRR (M)

f&5iCNN-L4 90.59 1.7
Capsule-EM 90.99 1.6
ICapsule-EM 94.56 1.7

LeNet-5 98.30 0.7
Inception-v3 100 28.16

A5 100 1.65

2 0.6
£
g 04l |
< — VGG16
i/ —=— ResNet50
02 + .
—=— Inception-v3
oL —— AT
0 2 4 6 8 10 12 14 16 18 20
Epoch

Kl 10 %ﬂﬂ?ﬁaz EH L+ VGG16, ResNet50, Inception-
Sy R M 47 2

%i mﬁ%%m%m@%$zﬁ@f%ma$ A

b AR &
A HERIZE (%) B ZH R (M)
VGGI16 95.13 41.1
ResNet50 89.08 15.46
Inception-v3 91.44 21.88
ASCTT ik 95.33 1.65

4 5

AR T — Mkt Inception-v3 4% 1 F 34
1GR9 J7 1. FEXT R Inception-v3 WX £ 4 AL 347 T 4)
B, A SCHE A2 Inception-v3 [P 2% 5 7 X JiR
Inception-v3 W24 BAY (AN J& 2 Ab % J7 Th EAT 1 ek,
%% Mobilenet F 1| [ 25 B ({118 BE AT 7 2 B AL IR K,
B Xt 5 Inception-v3 [¥) Inception FRER 347 B ¥ i1,
DL ek /D> [ 25 B8 ) S 5 i, SRS 51 NFR ZEIE B
CBAM VE R WA A RAFEBEA T REAE B ARk AR
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R TR %) T 23 0 G i D) 5 A5 Y ) 3 B L Gt
ATV Bl Sz A SCIER T CBAM & ML b 5 %2
JOBERRAE fik-5 2 A Bl T 2 v I 28 A5 Y (10 33 1) fE 1l o2
B J5 A SCH G Inception-v3 P28 45784 43 il 7E ASL %
0 G AN B B B AR BT TSGR HER 2
4398 100% F1 95.33%.
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