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Face recognition algorithm based on attractive local
second gradient contours
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Abstract: In order to solve the problem that traditional LDP algorithms is difficult to balance the effectiveness of
feature extraction and the stability of feature encoding, an attractive local second gradient contours (ALSGC) face
feature extraction algorithm was proposed. Firstly, the Kirsch operator was used to calculate the neighborhood edge
response image of the face image. Secondly, an attraction descriptor was introduced and the local average gray value
and global average gray value of the edge response image and the neighborhood center gray value was combined to
complete the local attraction pattern encoding. The entire image was traversed to get the ALSGC face feature map,
the ALSGC feature map was divided to blocks and the statistical histograms of different patterns for each block was
obtained by calculation. Finally, the statistical histograms of all the blocks were cascaded to generate the correspond-
ing feature vector and support vector machine was used to complete classification and recognition. The proposed al-

gorithm not only overcame the insufficient effectiveness of LBP, LDP, LDN and other algorithms who extract
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first-gradient features, but also reduced the sensitivity to changes in expression, posture, occlusion, lighting and ran-

dom noise of methods such as DLDP, CSLDP, GCSLDP who extracting second-gradient features. It better achieved

the balance between the effectiveness of feature extraction and the stability of feature encoding, and took into account

the recognition rate and robustness.

Key words: local attractive pattern, second gradient contours, Kirsch operator, feature extraction, face recognition
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(3) Rgevk BLs B pirAy 1 He R A A T
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SRR E 5 FHIE
e AR
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3.1 LWMBESSHILE

TR AR VLR, AW B A
CAS-PEAL!", ORL!™, GTUSVA K idfs e _b 34T
SEHG, X EEHE A S T ARG R G
WA AT, Ny W LA A S A
HoAb AR, ARSZIGYRA 10x10 forHe (¥ FE
i G 7 A 100 15~ B, REIE T ORI A A i
TSGR/ 1710000 SR REA RN, A3
1%#% 5 LBP.LDP.LDN.DLDP.CSLDP.GCSLDP
SEIEAT LR A o S8 BT FH A A4 % 4% 4 AMD Ryzen
54600U, RAM 4 16 GB, 1/i LI 558 MATLAB
R2018b.
3.2 ET CAS-PEAL AREEEHILERFNS

CAS-PEAL ANJGESE T 1 040 R AL
99 450 Mk JHBEIG, WETERE, £ it
iR GRS BEES. BHE 7 AT, HRESIPR N
FH A AR R 52 e B IR 3, A
SCERCL RN WY, IR TSR,
HrhREF AT 376 A3 1880 IREHE, 1Y)+

AL 433 ANFL2 598 IR PEIE, Jel PR 232 A
32 088 MR, HatEAuwE 7 Fs.

A=ACheAl

(b) CAS-PEAL%%EE

y A 47
(c) CAS-PEALJ:HET-FE
Kl 7 CAS-PEAL AJKFE#4yREAS

N PRUESE S8 (R, FERER AR A B
PUER & sk R I ZRREAS, J8 T~ BB AR
DRAREA, I AT 5E 50 IR AT A e &40
o KIETRWNER 1~£ 3.

# 1 7& CAS-PEAL RIFFELANRAE

TERBENLIEREAE ALY £
RS
1 2 3 4

LBP 96.61% 98.76%  99.32%  99.51%
LDP 96.54% 98.59%  99.37%  99.56%
LDN 96.34% 98.67%  99.47%  99.67%
DLDP 96.43% 9831%  98.89%  99.06%
CSLDP 95.21% 98.13%  98.91%  99.11%
GCSLDP 96.87% 98.49% 99.2%  99.37%
A3 96.88% 99.02% 99.73%  99.94%

A 1 ATHL ERN T, K EER
SRAL LT, ARARSCEIAT W WL, LDP.
LDN 55 7 V518 3 P Z5ma 2 PR R /NEA T i)
Z R RN, R RS 4 5, DLDP,
CSLDP. GCSLDP 45 J5 {21 b o) 101 ke B, v 55 22
ES AT il 2552 BIRNG - BENLIE P 1R 52 m,
G AT E, PUNBCR . A SCTTIEMREE =T
AN FRGRY, gmidians, xR S5 iR
et ar.
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%2 1£ CAS-PEAL i FFE L RYRFI=

FERBENLIERERE AL &
Rk
1 2 3 4 5

LBP 54.49%  70.98%  78.76%  84.38%  87.13%
LDP 55.92%  70.92%  79.29% 8591%  88.07%
LDN  5727%  73.9%  81.45% 86.26% 89.56%
DLDP  56.52% 74.13%  8291% 89.84%  92.03%
CSLDP  58.72% 73.73%  8137% 87.51%  90.93%
GCSLDP  58.82%  7436%  82.9%  88.34% 91.24%
AL 6545% 79.33%  87.61% 93.07% 96.81%

#= 3 7& CAS-PEAL }BBFELRIRAIER

BERBEN LA &
ik
3 4 5 6

LBP 51.49% 57.93% 66.82% 73.28%

LDP 53.32% 59.4% 67.78% 74.15%

LDN 59.78% 65.43% 73.6% 79.31%

DLDP 59.31% 65.34% 73.28% 78.45%
CSLDP 67.29% 74.91% 80.28% 84.63%
GCSLDP 71.73% 78.97% 84.82% 88.21%

AL 72.85% 80.86% 86.31% 90.52%

M FEE T, NI — S8R A7 e e 17
PRI IE BT AN R o B, BRI IR,
X TR IS R R M gk U L 6 TR 6t
LAY, RN X3 P 4 ) 5 12 X 358 T JEE R4 1 (1)
TOAHZEAR K, 6 T4 U (1 DTk R BRI, (H
X T S W 51 A8 X = o0 2 AT AN X6 AR G 5 11
ALSGC 5032, WP I 1) Gt i 55 12 X Sl o e 42
(IR A 22580/ o ALSGC Gt iy 52 314 F) 5% Wi 5
/N, AP I IR g A SE T, DR U AR B
Uf. B 2 W51, fEBENLEI 2 Tk AR BB AE A
WGFEA SR, ALSGC SHEAH L LBP. LDP.
LDN.DLDP.CSLDP.GCSLDP 73 2 T 8.7%-
8.79%- 7.35%. 7.01%. 7.6% 6.68%.
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RICIERE o 7 B E 22203 7 1] . LDN 7& LDP
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