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Facial recognition based on multiple improved LBP and Gabor filters
HE Liefeng, CHEN Xi

(School of Big Data and Computer Science, Guizhou Normal University, Guiyang 550025, China)

Abstract: In order to effectively extract facial features from different angles and poses under complex lighting conditions, two
improved Local Binary Patterns (LBP) are proposed: Weighted fusion of triangular features with Local Binary Patterns ( WLBP)
and Tulapuras Local Binary Patterns ( TLBP). These patterns are fused with Gabor filters and classified using a Random Forest
(RF) classifier. Specifically, WLBP optimizes geometric properties through matrix properties, combining local sensitivity and
global stability in texture expression, and can more effectively describe complex texture patterns in images; TLBP integrates
Laplacian features with directional weights to better capture directional texture and structural information; Both are combined with
Gabor filters to capture fine—grained texture information. The experimental dataset used YALEB, ORL, and FERET face databases.
The experimental results show that the proposed method significantly improves the accuracy of face recognition compared to the
traditional single LBP method under complex lighting and multi angle and pose conditions.
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Fig. 3 Flow chart of Tulapuras Local Binary Pattern algorithm
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Fig. 4 Flow chart of the algorithm
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Table 1 Detailed experimental data for each database
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Fig. 5 Rendering of three facial database images

2.2 AESHRTHIRRIE

SAHB RN G EUR BRI 5AA  HEERR . 4
Yot K CFEEGAH S AR BRI, et/ Al
e B R — B E A MR ARAEY . A T RIEAR
BIELEAR P HT 2 AL e 8ei Je o alit
% TLBP \WLBP PiRM (i LBP B3AFE 1x1.2%2,
4x4 Sr PR IR FE R R R m T 5
Gabor HEATEL T IRl & o A SR HIBEHLAR AR 7 26 4%
AT, BEMLARMOE —FPEE 2% 2] ikt
Z RO I LTI 45 R 45 G ok, DU SR AR
BRI MERE IR M BEBLARAR A A R RR U SRR R
JE— A, AT ST R R T U 25 T A e
TR AR SRR e 25 2R . AT TAEP & T 1 000
PRBRE, JF PR T 4851M5% 2% (Out—of -Bag, OOB) il
W TFASTHRENLARMZ iR 25, HE S K 2E i A
Bl B WL 2, SUHF K% ORL A Hdis 12 (AL
AR WK 3, FERET A £ B (BEHLARAR) L&
4, MNF2—3F 4 n[LIE i, TLBP WLBP %% ffi H
BEHLARAK 2225 85 7F YALEB .ORL HI FERET A%k
P E EARHCT BRI EE N KT LBP 5k,
PG REE T 43 B £ 4xd 4x4 2x2 s

GABOR 454, ffE5rH R WLBP \TLBP 5 Gabor
AAILFR 5, FR 5 SR AT LA RS G B Ak
(TR I 3 e T B — A
F2 BBEKFMARBIEE B( M)
Table 2 YALEB(RF)

Rk 1x1 2x2 4x4
LBP 0.533 7 0.848 7 0.983 6
TLBP 0.592 1 0.8775 0. 986 0
WLBP 0.563 3 0.8915 0.991 8
£3 SIHFAZF ORL ARRELHEE (BEHLIRH)
Table 3 ORL(RF)
Rk 1x1 2x2 4x4
LBP 0.7550 0.8650 0.905 0
TLBP 0.8050 0.8850 0. 960 0
WLBP 0.8100 0.905 0 0.965 0
R4 FERET \RGH#ERE (FEHLARH)
Table 4 FERET(RF)

Rk 1x1 2%2 4x4
LBP 0.285 0 0.4225 0.497 5
TLBP 0.480 0 0.642 5 0.625 0
WLBP 0.557 5 0.627 5 0. 655 0
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Table 5 WLBP, TLBP, and Gabor fusion under optimal
partitioning
N7 YALEB ORL FERET
Gabor 0.880 8 0.9350 0.350 0
WLBP+TLBP +Gabor 0.993 4 0.970 0 0.717 5
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Table 6 YALEB(SVM,RF . KNN)

Rk RF KNN SVM
LBP 0.983 6 0.824 0 0.969 6
TLBP 0.986 0 0.936 7 0.977 0
WLBP 0.991 8 0.932 6 0.976 2

£7 FRASLXBTRAMNRNE

Table 7 Recognition rates of fusion under different classifiers

Bk RF KNN SVM
Gabor 0.880 8 0.866 0 0.9227
WLBP+TLBP+Gabor  0.993 4 0.9375 0.991 0
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Table 8 Comparison of this algorithm with other algorithms

Ak ORL YALEB FERET
LCCP 0.8350 0.8355 0.202'5
CSLBP 0.910 0 0.9515 0.627 5
csLppl®] 0.885 0 0.884 9 0.475 0
KA A SR AR L1 0. 945 0 0.987 7 0.647 5
Gabor+IPLBP[ %] 0.9250 0.989 3 0.487 5
AR 0.970 0 0.993 4 0.707 5
3 HRiE

ARICAEC A RFFAEIR BUR T LBP 1256 I, i
AL BN T 2 FfOET B AREAE B ORI B WLBP Al
TLBP , JHZHU T EUR 1 Gabor ##4E , i FH 22 H¢ 1iF fill
BT AR 2, R SR A R B A, B2 Y
TRAE 3 A NGRS AR B B0 A TR R A R
GFRPERE, N2 L SRS AT

(1) A B 5 B B DR &, rTRE 2l
KICRIE R, W 50, 5 S e U AT S0 il
Bk

(2) Bl RN, FEARR I T AR K 1
FOINAE 2% (KR B AN 2 A T PP A ST A O
Y R HAL BA PR A TR AL L

(3) FTEDCRER O EKAT T2 MIE 2%
AT AR AL , % T A R BB S MRV RRAE A5 B B Y
SMRITUARAR BB #EATSC 5, I 1 7% S8 AE Al 52 2%
B OL N RIT LA,

S 3k

[1] Gomes C, Chanchal S, Desai T, et al. Class attendance management
system using facial recognition[J]. ITM Web of Conferences, 2020,
32(1) . 889-896.

[2] Sajjad M, Ullah F U M, Ullah M, et al. A comprehensive survey
on deepfacial expression recognition: Challenges, applications,
and future guidelines[ J]. Alexandria Engineering Journal, 2023,
68(4) : 817-840.

[3] Huang D Y, Lin C L, Chen Y Y. Securable networked scheme
with face authentication[ J]. IET Biometrics, 2022, 11(2): 97—
108.

[4] Jayaraman U, Gupta P, Gupta S, et al. Recent development in
face recognition[ J]. Neurocomputing,2020, 408 . 231-245.

[5] HifER, KRB 22755 T 2T SIFT S35 10 R fliE 4 A KR



57

faf g | 4. FLTF 2R LBP A1 Gabor JEJE 4% 9 ARG IR I 153

BT, HENLPTE, 2024, 41(2) ; 232-236.

[6] Gupta S, Thakur K, Kumar M. 2D-human face recognition using
SIFT and SURF descriptors of face’s feature regions [ J]. The
Visual Computer,2020, 37(3) . 447-456.

[7] Shamaileh A, Rassem T H, Liew S C, et al. Performance
evaluation of different local binary operators for texture
classification[ J]. IEEE Access, 2020, 8: 170294-170309.

[8] Fith, 25 M. T CSLBP UM EI (S RFAF 48 B K Iy ik
FE[I]. JeHT - #Ot, 2021, 32(5) : 462-469.

[9] #BEEM. EUR WMoy FAIE S O AR R M 5 [ D], B
B RHIET R, 2015.

[ 10] Merabet E Y, Ruichek Y. Local concave—and—convex micro—
structure patterns for texture classification [ J ]. Pattern
Recognition, 2018, 76(4) : 303-322.

[11]He H, Liang J, Hou Z, et al. Multi—pose face reconstruction and
Gabor—based dictionary learning for face recognition[ J]. Applied
Intelligence, 2022, 53(13) . 16648—-16662.

[12] EFE, T, &, % T Gabor Fl PCA HYTH & 14
PHIIrET]. FEEAR, 2021 (2): 20-25.

[13] Bhoj K, Choksi K, Kitawat R, et al. Review on various face

recognition databases [ J |]. i — Manager’ s Journal on Pattern

Recognition, 2022, 9(2) . 17-29.

(147810, B, E5, 55, 5T 408 LBP FRAE £ HORn o
KNN B PS8 FIRBI[T]. (5 RS A, 2021, 33(5): 195-
200.

[ 15] Abdulkareem N M, Abdulazeez A M. Machine learning
classification based on Radom Forest algorithm; A review [ J].
International Journal of Science and Business, 2021, 5(2): 128—
142.

[16]Chauhan V K, Dahiya K, Sharma A. Problem formulations and
solvers in linear SVM; A review [ J]. Artificial Intelligence
Review: An International Science and Engineering Journal, 2019,
52(2): 803-855.

[17] IR, W7, 25/ME 5. NPT 20k Lk [ 1], 15
HLTRES R, 2021, 57(22) : 42-52.

(1811 M. rhv ot X ik g 8 22 23 3B G A G TRU) v 114 17
[D]. P42 P2 TRHER Y, 2014,

(1973, T80, — Rl T AR 09 25 Bt = A Jm) BB AR AE A =
[J]. HF2E4R, 2012, 40(11) ; 2309-2314.

(20 BREEWT, BRI LA, 45 2 T ik i) LBP 1 Gabor JEI 4% A4
PRHERR IO B[ T]. M aUfE B TRR R4, 2025,17 (2):
227-234 .



