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4

orithm for face detection and recognition in classroom scenes, which is improved

Abstract: This paper propse
based on the RetinaFace face framework. Deformable convolution is introduced into the core network to adapt to
face occlusion and face jon. The preset Anchor is adjusted and the residual structure is introduced into the context-
sensitive module to adapt to characteristics of scale changes in classroom scenes. The basic weights are trained on the
public dataset WIDER FACE, and then the self-labeled dataset in the classroom scene is used for transfer learning to adapt
to the classroom scene. Finally, face recognition is carried out through ArcFace face recognition network. When the batch
size of this algorithm is set to 16 on the public dataset WIDER FACE, the face recognition precision rates of Easy, Medium
and Hard are 96.34%, 95.12% and 89.64% respectively. When the batch size on the self-labeled dataset is 4, the face
detection precision is 94.72%, and the face recognition precision is 92.11%. Experimental results show that the algorithm can
effectively improve the effect of face detection and recognition in classroom scenes.

Keywords: face detection; face recognition; RetinaFace; ArcFace

1 5|5 (Introduction) SU I 37 E:k Rl S| DN A VA= R DS PPN A AP & NP S IS
NS REZA PRSI ARERHESERSAER N NS, BB RAECRRATI.
ANTHEET FRICRZERN BRI, XA S AN FEVREES X P2 IR, 4 0 AR 28 MT CNN i

RERISE, AR SR ML HE . N HEGRE TSI EREIARE SRR B AR, JEXkiE
AR B BEA S R A TR T, R TR LR SR R A R R DASR T H ARSI A PR RE
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BIVERAE £ 735 PG FPNP, A HAAS IR 8 R/ A A
fERy R aSSHY . R—FCN#PyramidBox™, PAK%FAnchor
SRR VL BC SRR i gt 1 7 s FaceBoxes, S3FDFI Mg+
> ¥ PmaskedFaceNet™ 2 |

RetinaFace®/2£2019 4F$ H g ARG IR, AR
TSSHFM %R MBIE, #5737 WIDER FACE# A FLA
KSR, MG T2ESERE, FARRE T -k
B NS A T R A
2 AR M(Face detection)

2.1 RetinaFace[%&

A SCRE T 2 A NI A T R 2% i 1 RE L B ik
RetinaFace A et HE 42 3475255, RetinaFace/&— 4~ BHr By
BN RS R 2, O 2% 2540 B AN B LT 7R, FE 2 R AE S )
Tl LA THRAE SN, ERAMANE T Z2REER.,
FE A BRSO A LG AT R [ 2 KRG B R ERL A, R
A 22 AT 45 45 26 BRSO AS B A 9 A A IR Y . MR T A9
F, BEHFTARE B EWMRERMELRR, HEEFAEE
RSB L il DA S BT S HE Y 1508, AR SCERXT DA b ) R
W 26 5 4 A ResNet50, I MAGIIAE SRS . 15 B dh G BEAITE
R 2] 457 TG A AGH I ) 286 R4 T 0HE

0¥hg

%/

LT (x5)

H1 RetinaFace M & 2 H KB '

Fig.1 RetinaFace network structure
2.2 AIEEER
B 4 B 2578 5 AR 5 R E & ER i FARZ )

B, WO R TR SRR 5k Bt AR N R e, T
TR 2 1Y B — FEH0 2 Bl I 3 P 6 7
PETBHERE, tE2()FR, B {51 2 4y Y T
BE T AR Wk AR RS,
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Fig.2 Comparison of traditional convolution and
deformable convolution
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Jei s RIS A FRAZ G A /INFI S B AT AR 24 7 75 2238 31 4 P
B NAEIATI SR, HEMWSCER R AN R E SRR
FESALE SRR ER WA KA BE N A, PAEN A FE Y
RITER . RANETUMIEAS, MRS E a4 8
FRIR/N . AT AL 00 T AR ISR

2.3 Anchor45B & %

%1t 8, RetinaFace— L R/EAEFES&FIEN TR
fiE)Z EAERL102,300 A~ Anchor FiUINAE, MR IFIR, FH4HRECHE
AN 00 P B R AUE A 2R AT 10 T DA B 0 8 /2 15 A2 76 BT
AR AR BT ARAS I, BRSOy 2 AT R I E i K
REEFER AR K, AER RNl A2 e o i 500 A i
FRAER E RN, % REIHET R AR RER/INE R A 2%
W BN, ANREBRZ820—-10018 K, Frlh 1% R
TEHIIREE, AR TPSHIPOM Z4HIE R, B HZHE ST

NG 2NN R 1 =2 A2

ANV Y B = R SRR
j FIAnchorik g
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Fig.3 CPM module structure
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2.5 EFRES

H BIR 2B T M 238 1 T SR 3R BURFAE i SR B8, (H
2 X 8 W 2% FEACH SR FE ImageNet ¥ 48 EE T HIZRey, T
PR AT S B R & E AR, AR RAKFEImageNet 4L
PR VAT HYI 5 7T B8 TO 351 35 45 A4 H AnA I i 75 oK . |
THEG R THEEEAR, BAR A THE5 ) Piine—
tunning i 7=, FERBAHHARSE EITIIZHAE2 AR 4R AL
A b, ARS8 R B U g R AT
POZg, MM IEAS 9 28 RE A% 2 3] B33 50 T WA AESRR A2,
TEHARER /N L TN SR EL, FESGHEH RN
NS RY,

3 AB&iR 5 (Face recognition)
3.1 ArcFacef&E!

e AR B BAE A el b, B NIRRT ek
FTERR S — ARG, BiiE, REF R SRS — R ELR, %
JEBIATRE A B G S B R AR S ] s S5 ok B B EIR A S)
HIM 258 =R D AR E, FFRENER LG T XK R
WRHIRTSE . ArcFace 2 B B AN 39 511V Rl B i T AR AL .
—, AR TR A 5% R AR DATE A b 45 /N T 5 5 PR
PERIZERE, AITIAS 2 M RE B4 i A R AR,

3.2 ArcFaceln sk R

Tt = SphereFace, CosFace, CurricularFaceir 2
ArcFacefJ i 2k %, #5/2E T Softmax ik B 178 1Y),
ArcFacefESphereFacef By et 1 XAk 19—k Ak £
BRI, $Rw T ] AP ) TR A RGO T 2 L
5. ArcFacefiik AN TR, BREFREERY
Rldlxs cos(@+m), HrpmpE, |x| 2B ﬁsc
ZH.

5¢0s(@,;+m)

g

LI_

(b)SphereFace

(a)Softmax
02 P
61
(c)CosFace (d)ArcFace

B4 EAGR BHG Y LA A
Fig.4 2D coordinate plot of each boundary function

4 320G (Experiment)
4.1 LIS

ASEFFSEI 4 45 1080Ti GPU. CUDA 10.2.
Cudnn v7HIPyTorchZH S AIHEZR , A SRR A 24 £ A
HEWIDER FACE#EEE EWIZ A ResNetS0H 8 S Btk %)
%, WG ERHASGDMAL ¥k, batch sizei® K4, #]
TRE2E ) R E 40,001, BhEH0.9, AEFERE H0.0005,
AR RN A1920 x 1080, 38 1 5= T+ I 2% $2 BURRAE B 2028
14840 x 840, ARS1H 5 W 25 7 CASIA—WebFaceX s £ +
3,000 8 A ARE TR I2HE AR R R Tt T
g, EFML%HResNet50, #HiskEEihArcFace Loss, ¥
FSGDIAL ¥, HEZE130 MR BAL IS 5
4.2 JHBLSEE

A4 HPAbatch  size
SR ARER €/ MR TE)
B

i%*:ﬂ%ﬁ?%@ﬁ&ﬁ%%?iﬁﬁﬁ%ﬁ&
KEEE, 1T R TR E & T, 58 AT R4 melE i =
E#%E%ifﬂ%:ﬂ%tbiﬁ?ﬂ%%‘ctﬂﬂ%%ﬁﬁiﬁﬁéﬁﬁ
Vg W SRRFE 7 1) S AE I S D, RS B R  R .

I ZR TR, S—1rigbatch sizel B 4R, J5ih

tighFace W 2 76 A HAHEEWIDER  FACE 1R SEI 458 |

—fr %t R iR R etinaF ace W 28 HEAT 4 B Anchor SR 5 Y 52

167EWIDER FACE$i#zE4E
i ATl Wiy Rl K 7y =in
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X

sER, mFE2, RIGAEX S, Easy, MediumFlHard

HIRE AR 0.58%—1.62%KY T, T Anchors s g 4
B ERFRIE S FIEEB T W EER, IR RRFEZ
AT Anchor DAY/ ST FI A IR B, BN 4 TT DAKS:
] N RAE S/ NE B 4 /N T, BRI 2 TR Bt 4 B T kS
JET M, EXF A ARE R B SRR I ROR LT R T, R
Anchor 4 ¥ W 45 Er LI B AR SO S 80ii 48 REERFAE

SH T B AEE T M 28 ResNet SO0 5] AT ZZTE B TR LA
TN B OSSR A R, $R3% =17 /& 7E Anchor
AEECRES EINA T RSB E LRI AR, 55 7RG
AR ZETE A FR B A ok [ Easy #2158 72.75%, Mediumfgm T
2.81%, Hard$&wm 171.87%, BV MRS, FIAEEERE]
MNEE T ATFERSEWIDER FACERSEE, Mk TR A
i E AR ARSI AR

I = N CPMASEH, BEIFESSH B SCiise
F1A T TR 2 0 22 LI A B e A ERORG 82, 358 IUAT R B 4y
CPMAEH SR RE BESC IR 25 5, BR 558 = AT 45 R 2=
PR/, B2 5JFiARetinaFace \ G TR 1, SRR
NS Easy R 72.26%, Mediumi & 73.1%, Hardigs
T0.95%, W] PAMS B CPMAR LIS, 70 389 1) 4% 45 4 15
JEE B[R] B 100 T 190 4% 8 P DASR BB VR R IR B AR AR AR S, B RE
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IR AEAR SR IAE 7, ST L T 10 2% % 88 14 A T A R Y
b JEE TS S FIAGH BN e 1) AT, A T A A 73 S 37 IR
1T EARIEOR o

DL . F3JEPUAT A batch  sizeik By 1684 75 T ek
JEHIN LS AE R, BAREJE — AT &R O S5 A~ TR 4R
RS IR B R IR M 2K B SR S5 R, (ARG R =178
FRHORT LR AR, TCiE 2 Wl AR TR AR Il AL J& CPMAS B
MR, AR T A TS

F2 BFREEIEEANChor R BT /5 1 BE STt
Tab.2 Performance comparison of self—labeled dataset

before and after Anchor reduction

T G802 {47 /MiB K /%
P2—P6 11,032 90.35
P2—P4 8,666 90.23

<3 WIDER FACEHB&E E WL ER
Tab.3 Comparative test results on the WIDER FACE

dataset

S 3 k5% (WIDER FACE)/%
A TM%%  batch size JEIGHE LRI P

B B Easy Medium Hard
ResNet50 4 X X X 93.56 92.44 89.28
ResNet50 4 v X X 92.98 91.68 87.66
ResNet50 4 v v X 95.73  94.49  89.
ResNet50 4 v v v 95.82  95. 5{ .2
ResNet50 16 X X X 96.50 95 &
ResNet50 16 v X X 95.07 94( 89.64
ResNet50 16 v v X 998 94.82  90.77
ResNet50 16 v v 95.12  89.64

RIS AT R
N E i,
TATRIATIERS S 2 fine—tunnine§ VA, BT BARERE S
BONE S AFFEAREAL, R E A R R 3 g A X
B, dEidfine—tunning 75 = REAS B A AR B X 2 &
RO, A R R T1.66%, HEAYH & N %
Wi, H=ATR4MAnchor FHYSER SR, hFR2W ] G
i, AARTERR SRS B AR AN, ARLE VI SR S S T
BAF. HUTRMAT B EREH LR, AirEEdE
ARG MPRE AR T2.37%., 55 FLAT R4l CPMBLBR J5 A o 41
B T2.12%, XFHEARAR IR R LS R, AR E R
THE S AR B —JE 82 8 176.03%, TER—ZR 5 M 451
HERTEE I 5 ARSI DA J R A OR B e i

SN s A SO I ResNet S0/ Xy B il 457 A 2 B 25 |
ArcFacefE A5 % bR HO0 203 7 5 AR 1 00 25 FEA 7 7 At
HEIE T ARSI 92, 1%,

o

L 4

T4 BFRFHIEE LML LBER
Tab.4 Comparative test results on the self—labeled dataset
JEUSHE wESE L FX

T M%% batch size iTFE>] ik BB B REEE /%
ResNet50 4 X X X X 88.69
ResNet50 4 v X X X 90.35
ResNet50 4 v v X X 90.23
ResNet50 4 v v Vv X 92.60
ResNet50 4 v v v v 94.72

MBS NRA I DA R N ROR B4R B, AU
R R R SE R BOR A — R AR, BRI R B ROR
WESFR. S BER R T REFNIFEBEG KSR
AR NEATIRCR , 7] AR T/ PA S W (B
N E ARSI OR R, ARSI A B A 5 1815 () As
RN SRR

(OAFEIR R STIHOR
A5 X 4 R =
Fig.5 Examples of test results
5 #5if(Conclusion)

A SCHR S — PP BCE S = N ARSI 5 R
PASE A i B A BRI . 5B T RetinaFace \ K U AE
ZRHEAT TG, R T ML R G IR AR AR R DAE B 18
PHAR AT s HXBCE 5 TR REERE, A SO BT
WAnchor & B SUHUBR R thg | ABR S5 5 SEE A T4
#SEWIDER FACE EZEATRMMNER IS, REEdEms
X B ITEAEBCE T ISR AR 2 3 B 37 5t i A T A A
H gt ArcFace A H 3 45 3047 AR A1, i R
AR I AN TR B S5 R TR ok . ARBETE A TFEUE&E WIDER
FACE Ebatch sizei% & /160}, Easy. Medium#flHardg) A
(FH5523 1)





