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Disguised Face Recognition Algorithm Based On Local Phase
Quantization and Biomimetic Pattern

ZHAI Yi-kui GAN Jun-ying XU Ying
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Abstract:  Disguised face recognition (FR) is considered as one of the difficult and important problems in FR field.
Rather than disguised modeling, a disguised face recognition algorithm based on local phase quantization (LPQ) feature and
biomimetic pattern recognition ( BPR) theory is presented in this paper. The LPQ method is applied to exiract the phase sta-
tistics feature which is robust to the disguised mode and the biomimetic hyper sausage neuron is adopted to construct high di-
mensional geometry coverage of different classes, which makes full use of continuous characteristics of different class face
features while avoids the interruption of the disguised mode. Experiments on the AR database and the disguised face recog-
nition database established by police face combination software show that, compared with the state-of-the-art method, the

proposed recognition algorithm can achieve high recognition rate under disguised conditions.
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Fig.1 Disguised face image (a) and the corresponding

quantized phase features (b-e) obtained by LPQ
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Fig.2 Flow Diagram of Proposed Recognition Algorithm
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Fig.3 Face images in AR Database

T3 — B PR R AR SO O e AR B T
BT HRTECA 1T AT 0 PR i R B e, TR
IR AT PRI, AR SR A SCRRL L] 19 5 %, R
iﬁﬁﬁﬁﬁﬁ B B T A Ph 2 A BOHE

o REKAE Ry At B LT T B S HLR A 36
IFF‘J% 5 i Jmy IO 9 A5 Sy R S5 A SR ML R
I T T HE A G A A A0 R kBT, H
EHAZM R, BA — a2 MRRERM L, &
SCHT BT AR R AL 100 28N, 2 AR 16 5K
N R e E AR O e A R 15K, 15 5K
A FIAS ] B Dh 2, AN B e L 5 1600 5K IR
EUR /N K 450%350, 15 B[] ) P 43 i e 3 4
B[] IR 0 Th 2k A 2 AN [a) i 1 Ph 2k A 3
NG EERELEIN AN OSSR E: PN 78 WM}
RPN I W i S- AV E- DN B MR 7YV E PN N
AT B AR 1A &% AR AT SR
LEIN T € S s NV BN AR S IR
FiR e R T ARUIESE B AS 52 T AL A7 (10 BRI, 48 DR
S IR AR (1L T RFERIR /Ny 150x116 (1) B4
FRATIEE

X F AN 2 100 28 G, R RTHT 70 i
ATVNZRRAN 255, J5 30 TR 4 iR 3 520, 7E5 —
B BON RN 20 v BRI AR BEALIE P — 2 AR
YERINGREALE, %‘ VAR AR 10K A, 55

\/m \/q

aYaYaYalal
e eew

TR B, )G 30 REEARANS NI, ROERHLIERE
— PR ISFEAAE AR AR, 1E 0 A, 5 48 SCLAIE AR R 31 %
(A B A) B (A PRI B) A iR{ER
FRBARPEEN) s BAEFHE R CREERE A A\ FE48) A
DRECR (B2 T RN BN AU RGP AR
RN =A, T UNER AR /A, 1¢2k'ﬁ/\
BOARRIUNZ = A, TP USRI FEARS/A, FEA
BRI R = 1- I R 3 -4 R ) %IJE,HETE»\
F=A, PHEPUES AR B/ A, FEA BB R iR 2
F=A, PERSRIEZ AR/ A, BEAS BANEG R i 5250
Bt R LS AT RE  FEREAS B AL R B S IS, A S8
SERINZAT 100 REZIGRIGMEAF T

4.2 ZIWHER

ASCHUMNA L EEAA RN S5, — 1 & LPQ
FRE AR BRT Z50% 1K/ IMB WinSize BE#E; 75—
BT IR E ko BLAL S5 & WinSize f K/
XS sE e 8 A M i & e AR ME kR 385 (&
LWL R IG WAL ) 5 AR S B W 1R A R 5%
FAE R R, AL VEH 100 Y% 5256 1 AR 512K 19 3
(B, BPF 23R 5125 = CIER IR B R+ IE R HE R ) /2 1
TP AR bR . IR EERANE 5 R, S B0, X
F AR Bi e, WinSize BUA 15 B, BUS e (- 3 45051
K 97. 94% % T DS B4t i, WinSize Wiy 5 W, B 54
R0 4 93. 94%

AR SO SR R 7 M ol 28 G AR ) 7 1y A LA 25
)3 w5 AR Y R S HE S HO B & i 4 oe AR (E
ko Y SR IE B R R 5 I A TR b A
TR RIEA ALY C R, N %5 B AE WinSize B
B e RS s ) e 16 T 8 T 00 2R 5 e 1 1 A 1 1R
[, A Z e R E SO T , AR B
JE K DS B e AR S 5 AR R SR A5 R an 2k 1
RZ2 o

\ C‘xf

B4 D AR 2 R 2R A R AR 5

Fig.4 Face images of same class in Disguised face database
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Tab.1 True Recognition and Rejection Results on AR Database by Proposed Algorithm Changing under
varying Hyper Sausage Neuron Radius value %, while LPQ WinSize is set as 15
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420 97.69% 1. 77% 0.54% 420 69.52% 30. 48% 69.52%
410 97.21% 1.22% 1.56% 410 81.35% 18.65% 81.35%
400 97.04% 1.22% 1.73% 400 92.94% 6.75% 92.94%
390 96. 94% 0.95% 2. 11% 390 96.35% 3.65% 96.35%
385 96. 80 % 0.54 % 2.65% 385 97.94 % 2.06 % 97.94 %
382 96.30% 0. 44% 3.26% 382 98. 72% 1.28% 98.72%
380 95.90% 0.44% 3.66% 380 99. 66% 0.34% 99. 66%
370 95.10% 0.33% 4.57% 370 99. 89% 0.11% 99. 89%
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Tab.2 True Recognition and Rejection Results on DS Database by Proposed Algorithm Changing
under varying Hyper Sausage Neuron Radius value k, while LPQ WinSize is set as 5
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350 92.43 % 7.57T% 0.00 % 350 98. 89 % 1.11% 95. 66 %
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365 92.90% 7.10% 0.00% 365 97.78% 2.22% 95.34%
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Comparison True Recognition Result of proposed algorithm and other algorithms on AR Database

and DS Database under the same 256 dimension feature
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