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Abstract

With the COVID-19 outbreak, masks are needed in every aspect of life. The development of face
recognition under normal conditions has been quite mature, but wearing masks has a significant
impact on the accuracy and speed of face recognition. SIFT algorithm has good robustness to scale,
position, rotation and illumination. The traditional SIFT recognition algorithm has the problems
of high feature dimension and a large amount of matching calculation, which makes it difficult to
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match feature points. In view of this, SIFT algorithm is optimized in this paper, the feature screen-
ing stage is added, and the feature similarity measurement index and corner screening constraint
criterion are improved. Experimental results show that the average accuracy of the improved SIFT
algorithm is increased by 9.8% compared with the traditional SIFT algorithm, which verifies the
effectiveness of the algorithm.
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FEFEAL AN TR RS, AR — B USRS R P R E BRI S 2 —, BEMESE Bk
RN . (HRIER BB, IR HERGE W] R FEMK[1]. SIFT Hik&H Lowe [2]F 1999
SRR ) — PP R TR AU ML . ERNERRSE, EMRIRA. BURRE . s 45 4
BB T T Z N R O V2 HE T SIFT IG5 BF 7 05 31554t T —Fh T {4 SIFT
PN R AR, H A E UK T — 50 A AR AIE, BRAR T IR R . ERR A5 T — M T
HOG-SIFT & At 2 N RFIE R I TT 7, A 3 ST BP IS a2k X B 4415 5 F 2 AR IE S U g
EHEBIZRE T —M OCR TG SIFT ARAIH, KA OCR HARH 1R 51 WAk 1 75 =kt
NI UG AT X3 KR 53, AR T VSRR R . AR A [6]557E SIFT HRAEF2EUATFI A Powel
R RIS E, dirfie, BABERFEEZ. Dense SIFT (DSIFT)RHIE & Lazebnik [7]7 2006
SRR — P SGEE ) SIFT RRAESR IS, % H bR DXICR A B e AP T I s 100 20 i 1 %o 131 [
GBS RAE, Hh AP #IREC— > Dense SIFT $:E, M TS SIFT BEA08 T iHE
i 22 3y RO S AR AR (0 T S5 ek B, U1 B R A P AR EL AR U (R AE Ao A S N3 &), A R RRAE 22 TR
THE DR e 1R 22 Ak BT R F

2019 4F 12 H ULk, HiRbIRm # il 4 (COVID-19) 1, T2l 48 & 1 B FE 2 4 1y KB 2 A
EoR, S ANFMEREM S aiE 7 EXE8]. HNEB OB NAERRL S, XA TR
PRI SR TAR K BIPRER . 9 7 5 A SR AN DT RS A 1 R A B AT, %5 & 3 SIFT Sind N
L. Wekse. JeHRERARE ST, A TOZ RN B Ed AT T SoE . BRI AR EY)
i HEPE U R IS, R SO R AE AR R B SR bR, oSt 5 I SR R R AR, R Rk 1
BRUCHEC A o

2. SIFT $EREN S ITEL
2.1. REZEIRESKLN

T B YRR, KRR L(x,y, o) & XA AR REZ =886 (xy, o) ATEG
(x,y) BRRER:

L(xy,0)=G(x,y,0)*1(xY) 1)
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1 e—(x2+y2)/202
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Xof 28 3t AN [) FRURE v 0 R B AR 00 BG4 ROBE 23 (8] [2] (DOG), KAk MG 2= s K B
Je| Bl AT A R RUBE T 8 AN AHAT st LA RAH AR PR AN FROEE R EAH LI 9 x 2 MR U IIX 26 MR Z K
FEMATLOER, HE RN, WIHE % SONRAE A, PRIUE T o8 A2 AEAH &8 RUBE 2% (] it 2 A — R
ZIREMR T, AR ER RS ARE A

22. XERFEWEN

H T8 B PR AR O B AL o MR 7 LR, 7 T Zx AR s 7 SR 2 R e, i v R B I 97T
WERE ) SHaE e, X DOG Sy #EAT -T2 A&, SR LE BEAR IR LA K i Gt SR IR AR AR s, T adad N =51
BRIL A AR A

G(x,y,0)=

@

Tr(H)2<<(r+1f
Det(H) r

3)

A, H A ASFTE R EEAS A 2 * 2 1) Hessian £EFE,  Tr(H ) MM MG HE A, Det(H) N4
FEAT S AHIMEL, v R R s KRR 5 foe NVRFL AL A LA

23. KBERFHEHE

N T AR A T AN, & 2N BRI S I a8 — D R i e — DN R HETT [, T
A7 IR S R R S SE T IR AT . RIEATERZ 227k, B IE oy, BLr D94
BRI X35 2545 3R A B EE R A S SR e DA v SRR AR B 2 777 i) LT 1o LT A 36 7 fil
BEANTTIR 107, A LT3 1R L5 PP 5t v Vg TS IS 7 1) D9 S o e R T 17 o

BRI RAE TS A XN

B S L(xy+1)-L(x,y-1)
0(x,y)=arctan (L(x+l, y)—L(x—l,y)] 4)
BB FETR A T A X8
m(x,y)z\/(L(x+1, y)-L(x-1, y))2+(L(x,y+1)—L(x,y—1))2 (5)

2.4. $EEEAERR

PN RAUE R ML S MR ST, ) AL R X MRE AR R, (AR A
MesAs, Haefiaeie . MAARNEE . XA MRFTAE EFRRAE A, A SRR 5 B HA vk i &
Bl JFHARRT NAZAT B RS, DS SRl s A UL R o DU IR IE R AR, DASCHE
RO, R AR BRI R ORI T 1], RO U ] 16 * 16 ATV RAEE 1, A TR
AMEER FBERETT [ IR, BRJSAE 4> 4 M 1 BT 8 N7 ERIRREEELT B, RN oH AR R
FIME, R T Rl BB A 16 M7 AR, BT RS 8 M TR RGEE, X
— A IRHE RUUT LUE A 128 4EFE (U RFIERIR T -
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2.5. $HERILE

FHEIE R UG, A R R B R m AR B . BRSCRE B R n 4E2 [8] P A i 2 AR 32
SCERES, PRSI EREE A, ROGUEE S E T%, TR AEARIL . PWNMRFIE A B A C Rk RE

AT AL
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WA IR,

3. ACHHEE

3.1 HEENI

N T B AR VL BC R SRA R L, A8 5 SRS VLIRS ATREAT R AERI0% , 0 A Un) G B SR R
RS ALHEAT W0 o Herh R0 0 14 R MR8 D v S50 79 M B ¥ matchShapes 8 £4[9] f:

1 1
f=2s e )
m* =sign(h*)logh* ®)

AN T IR EBE K WEESYPPIREEIEAT T PRI T Hrh A, B ZORILACX 5, hA R
R A HufE. Hu ABFE[103EA 74, 2R AT, 0 EURIIER, . 4. R85 B AR
matchShapes BRI f A SR 7 A Hu ANAHE A ANARYE GRS ) SR 1RO 55— AN — Ao MG ANTR

hlA =150 T g2 )

th = (7720 —Mo2 )2 + 477121 (10)

Mg = upq/uéo (11
r=(q+p)/2+1 (12)

Uy = 2 2yt (x=%)" (y=0)" F(x.y) (13)
X = m10/moo (14)

Yo = m01/ My, (15)

My = 2, 201 (%)" ()" F(xY) (16)

Hp,g=012,.

JE I O PR N R AR R B REAE EAT SRS HE, R ILBIAE k BN 0.2 1R T DASRAS HE U 1T AL
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Xof 308 T R AR AT 7 1 B P DT B X GRE i s A M SR A G ) B RC R, 0 AT B D P b FE S
i opencv [ P findContours B 43k 11324 LA K rectangle B8 %61 & 6 BB #6 B AR T AE . X Tt i 24
FEIUAE, MR 2 AAhR JR A MR 2 BE 55 22 K B R AR 0 s N AR A B AR AR TEHE, A
BZHETEAE AL B BRIAETEME,  DUZAE TR [r) AR b BE M, 23 BR DA 213 0 1 e 6 UG R 15 )=
RPN AL PN Sl o N L
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Figure 1. The relationship between accuracy rate and threshold k
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3.2. EUHEFHEARIL L B AR

TR GEH) SIFT SEKE AR RHIE ) B 2 [ 25 S R B 1, BRI — A o ASCAEAL SR
B AR AT T G, SR ERRER A, 35 b A ¢ PRI ARCRFAE A &, e ATTZ TR PR ARG RR

AEE BN
Dist(b,c) = oI~ |C” V2ia(b=¢) (17)
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4. SKBHER7Hh
4.1. EIIFEE

ASEIG IS N 64 17 windows10 #1E R %5, HikHET PyCharm “F-&, SKH python & opencv AH % 5k
b7}

4.2. STIBHEE

AL IR L 123 xR 331 Sk A G IR W AR B B8R A SIS 17 X5
64 S I SN BB S SR T A G B 1B B 12 DR 125 5KRE A A S &
L2 M A B G a4 Co

4.3. LIRS HT

A S FEESES SIFT Sk R B ROR X tean [ 2 A1 3 fas, FHEB A I 5458 SIFT 5
5 DSIFT Sykgta7 54 e,
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Figure 2. Normal face recognition effect
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Figure 3. Partial face recognition effect
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Table 1. Algorithm recognition accuracy

1 BERAERE

HRsE A ik B Mgk C
SIFT 532 94.3% 76.6% 71.2%
DSIFT i 89.4% 65.6% 58.4%
N i RS 97.6% 90.6% 83.2%

Table 2. Average matching time of algorithm recognition

2. BRI T ILECAY (8]

HHisE A ik B HHisk C
SIFT &% 2712 3.033 2.025
DSIFT 4% 0.922 1327 1.166
AR L 1.033 0.980 0.928

AT LAE Y, R R T T ASCEEARXS T SIFT 5092, 76 3 MR L3R T 3.3%. 14%.
2%, ML T DSIFT BRI E 1 8.2%. 35%. 24.8%. fE-FIULECIIE L, A AT SIFT &
%, b T 61.9%. 67.7%. 54.2%ILACIE L AHEL T DSIFT Hik, B IER NREHESE A -1
BEE AT DSIFT 50k, (HPE A 2K, BAEERIAE N AL B fIZ A AR e NI 48 C
VCHCE EE PR T DSIFT 53k . A SCHVEAE 3 MR E LR IER T A A SE, JITR S30E 2, A
SCRFR B R, X B TRE AL SRS 2, AR SCREITR Y B A A B R AR B
EFRAR RRIRAE T REAE s UTHC R [R]
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5. &R iB

AR X B AR 1), AE SIFT SERIHEA EANN TRFERIIHET B B0t 1 RHIEAR

VEREETRbR . SRIREE AR ISR U MERA L s RPAEDCEC I (8] ROR I o J5 SRS B X RFALE [ 5 A4 F) A
RIT PR A S HEAT LI it

EEWMHE
2020 R T A S BT H XSICX20_34.

SEEk

[1] #Rz, FRE FETRRE S MR N EVED]. B ROR S TR, 2019, 19(17): 244-249.

[2] Lowe, D.G. (1999) Object Recognition from Local Scale-Invariant Features. Proceedings of the Seventh IEEE Interna-
tional Conference on Computer Vision, Kerkyra, 20-27 September 1999, 1150-1157.
https://doi.org/10.1109/ICCV.1999.790410

[B81 #arJs, A, VPR, @ iF, 3K, AN BETERSLE M SIFT WARIRMP]. RS, 2015,
36(4): 736-742.

[4] VEEE, ottt S0, widE, BEE, X258 T HOG-SIFT fh&fibi 2 NIGFFESRI VL], M Rt Ifiu R
M (TFERARNAR), 2020, 20(3): 43-49.

[6] EHE, wiH, K8, Bk, T/ OCR FHdud SIFT NRVUNGEIEDR]. 17 TR R Z 3 (8 AR
20R), 2021, 40(4): 378-382.

[6] I, &EN, FR, Fx. BETHRAAMN SIFT FRERR T AL SGE L] B RZZR(BRFHER),
2016, 49(5): 50-56.

[7] Lazebnik, S., Schmid, C. and Ponce, J. (2006) Beyond Bags of Features: Spatial Pyramid Matching for Recognizing
Natural Scene Categories. 2006 IEEE Computer Society Conference on Computer Vision and Pattern Recognition,
New York, 2006, 2169-2178.

[8] MASCHH, FRARE, BRIGNN, 407K, DRI, SDOEvE, AR, MINEE, 4%, HAN, BEE, 2T, KFEM,
MrMopn, a5k, #EEY, tH—0. 2019 Fr AR RS B[] g, 2020, 42(2): 212-221.

[9]1 Robert Laganiére. OpenCV 2 i+ EH AL IRFZFM[M]. 5kEr, B dbm: Bl HARtt, 2013: 143-164.

[10] MIARER, BRZAS, SEW4e. ARG RHAE HARRAI PRI, K1 54, 2003, 28(2): 3.

DOI: 10.12677/csa.2022.123075 745 HENLIRE 55


https://doi.org/10.12677/csa.2022.123075
https://doi.org/10.1109/ICCV.1999.790410

	基于口罩佩戴情况下的人脸识别方法
	摘  要
	关键词
	Face Recognition Method under the Condition of Wearing a Mask
	Abstract
	Keywords
	1. 引言
	2. SIFT特征提取与匹配
	2.1. 尺度空间极值点检测
	2.2. 关键点精确定位
	2.3. 关键点方向确定
	2.4. 特征向量生成
	2.5. 特征点匹配

	3. 本文改进算法
	3.1. 特征初筛
	3.2. 改进特征相似性度量指标

	4. 实验结果分析
	4.1. 实验环境
	4.2. 实验数据集
	4.3. 实验分析

	5. 结束语
	基金项目
	参考文献

