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Abstract

With the increasingly frequent economic, trade and cultural exchanges between countries, quickly
and effectively distinguishing the identity of people in various countries is an important research
in the field of face recognition. This paper focuses on the research of face classification and recog-
nition in five Asian countries (Chinese, Japanese, Korean, Thailand and Indian). In this paper, face
classification and recognition in five Asian countries are based on MobileNet. Because the faces of
these five countries are similar, to reduce redundancy in this paper, octave convolution is inserted
into the network to reduce redundancy and improve accuracy; and a method using a combination
of center loss function and cross-entropy loss function is proposed to improve accuracy. After ex-
perimental verification, both the octave convolution and the center loss function proposed in this
paper can improve the accuracy rate, and the highest accuracy rate can reach 87.84%, its Error
top 1 is atleast 0.120%.
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Figure 1. Face samples of five countries
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Figure 2. Deep separable convolution principle

B 2. REAUSEERRE

MobileNet F2% {58 “AMZ L2 IR T AN S EREET o 4HERRET B, XA E
gk s . B FoRUL, BRI o MIHBUERROR, JCUIZRRSRE iR, AH R H I 2RI (] A0 245
BRI, [, T oPERET p, HEUEBR, YIS RS, FHRH ISR A S i .
N T o BUBTEFEIZE[O, 1], 8% & SCNPY/ME: 0.25. 0.5. 0.75. 1. 43¥ERIK T piE%H & 128 x 128,
160 x 160. 196 x 196. 224 x 224,

MobileNetV1 253t 28 =, H L5, T8 —ENRE —REHTEER, LRE8RHAE
B BB B, 2 8FE T A BN (Batch Normalization)fl Relu6 #i5%, H
2N T B RO — 2 R E AT, DM IS, H95m 1 Mgk iz A se

MobileNetV2 25 IL4 54 )2, 7E MobileNetV2 X £415181 i, B2 MobileNetV1 25 il T ¥ b itk :
1) Uil ResNet PIZg .08 A8, NT “HEEkzERE , R ERAARHIE B “9 5Kk - B8 - B4487 1)
s 2) LBREJEEN Relub BUEREL, BB N IEH .

3.2. \E%£MR

JVEZERA9172 2019 SR4R I — ARG, JUZBRNH N 1R B EZ IR, WA TTR. E
A% o R AR B 3 3 22 ) RUBE AR A K TR A 2 e, (R B, e T UK KRR S B . Se it
LR A X 2 5 SRS B o 1 BRI A R e U AU 18 7, 3 o g BT s o AR A 22 ) 2
AR T 2, R s MR AT LR A ] 3 B, I %R AT DA RO R TR

IR 53— MR AT DRGSR A BIE e i g rf,  RIVAT DUAE AN e i 0 28 454 [ 2 50
HIFE N, JEREEZA o (030E BT\ B BB @B, B (i s B U AR .\
BRIV, B BRI R ESRBEN: o, =ay =a, FHRRBMANRE /2 1%
3579 0, BRI SERO )\ G R BI R A -

DOI: 10.12677/jisp.2020.93018 149 EIE 555 A #


https://doi.org/10.12677/jisp.2020.93018

HIEH %

(1 - Olou, )cout aoutcout
7

kxk

Figure 3. Principle of octave convolution

Bl 3. \EERREE

4. HREH

T X T R T A AL, JCHGR P H e =, O 1 BE S A R A AT BEAT 22 SR AT, AR
& g Hh L 41 R R H[10] 55 58 RS 45 2K BRI BURH &5 5 1R 5 R R e it SR B0 A JEE o PP Do R eR B A P AR AE 70 26
W, NSRRI ZE R, Wl U A SRR A AR K, L[R2 RER AT RE MR A L SE
T FH (58 SO 2% BRSO 138 K% 200 (B ) R e, /b R IR) PR A S el e 93 4455 P DA SE B 1) [X 4
TFXHEANR . EWELEGE, BA ML R A XQ) R,
L=L, +AL,

© 1% +byi
e Yi m

m I A
__izﬂ: > Zn eww”i”’yi +E.Z:1:

j-1

o))

2
X =Gy, "
2

Hrp, Ly L 0 AR A 8 2k s B OB R bR, 4 R I Mk R I LEE . x, RonfES
ERRERIIRAE, C, ARIEE y, MRMRFAE L, m AR MR EEA batch [REASR, n RIGIHE, &
XH N A2 5.
5. & MobileNet [IZESELE 434
5.1. FHRAE

AL HIE R S C R B L E B a4, aalrhE. HA, #E. RE. BERE.
SEIG L 68,495 SKAEARE, & E 4379 13,699 7k, IR R4%18 7:3 LLIBEALIME, BRIZRIt 47,945 5K,
MEKX 20,550 5K. 7E R0 =ANMERA T, BOAGEARREIY W E N 1000 IR ASCHETE LI BIME 64 fif
Windows 7 (3545, 774 16 GB, CUDA 10.1, Python 3.6 fit & mxnet f1 python #4544 % GPU 3L
AT g AR

7E MobileNetV1 M2 45k, N 7 BGUETE FE IR F o ST S2a6 45 RMEm], 5 3%EE T o« = 0.75 (Mobi-
leNetV1_075). o =1 (MobileNetV1_100) MERLBEAT SR8, A5 X6 7 AHIA Z40 T, MobileNetV1_100
A1 MobileNetV2_100 P MERL,  361F MobileNetV2 45 #H%5% T MobileNetV1 [’ 4% £E A SZ46 b 2% R 2 1575
BT o FEA SRS PEN P FR Y R A Accuracy A1 Error top 1, A Accuracy A& &% Il ZREE AT VR4
Error top 1 SE £ X MR AT VRN . H AKX
T T RE A%

Accuracy =

O]

DOI: 10.12677/jisp.2020.93018 150 EIE 555 A #


https://doi.org/10.12677/jisp.2020.93018

HIEH &

IR IC S A AN ] B RE AR

Error —topl= o
PEVE RN

®)

5.2. SKIRERIH

ALFET MobileNetV1 Fl MobileNetV2 F/NM4% FREAT 2], 8 S 2 BN EdE 42 5 FH 7 T )
2 FIHAT O SR ], FLUGRTE AN B3 N\ GRS AT 0 8% ), BJa R IRl b oo
KRB LI B . &l 4 J217E MobileNetV1_075 #i8 FsRIG gt 3, & 5 &7E MobileNetV1_100 f& % |-
SeaG 45 5, 14 6 /&7E MobileNetV2_100 #7528 45 5 .

0.8 1
0.7 1
>
3
3
3
< 0.6
0.51
—— mobilenet_acc
—— mobilenet+oct_acc
— mobilenet+oct+lr_acc
041 T T T T T — T
0 200 400 600 800 1000
Epoch
(@
0.79 —— mobilenet err
—— mobilenettoct _err
0.6 — mobilenet+oct+Ir_err
0.5 1
— 0.41
o
8
@ 031
0.2
0.1
0.01
0 200 400 600 800 1000
Epoch
(b)

Figure 4. (a) Based on MobilenetV1_075 training result graph; (b) Based on
MobilenetV1_075 test result graph
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Figure 5. (a) Based on MobilenetVV1_100 training result graph; (b) Based on
MobilenetV1_100 test result graph
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Figure 6. (a) Based on MobilenetVV2_100 training result graph; (b) Based on
MobilenetV2_100 test result graph
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Table 1. Based on the results of facial classification experiments in the five countries
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