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Adaptive logarithm for facial illumination compensation
based on homomorphic gomomorphic module

Zheng Weihua' "> | Dai Yong®”
D (‘The College of Information Engineering, Xiangtan University, Xiangtan 411105, China)
2 (School of Computer and Communication, Hunan University of Technology, Zhuzhou 412008, China)

Abstract: Face detection has wide applications. But many of the detection algorithms are sensitive to illumination variation.
Detection rates usually drop quickly if the illumination is too bright, too dark, or non-uniform illumination. This paper proposed
a adaptive logarithm illumination compensation method based neighbour remediation technique, the method use logarithm function
as primary function, therefore it’ s true of human visual trait; and setup the offset’ s coefficients of logarithm function to solve the
illumination problem in varying degree, thus this method is ability of compensation of all types of image in varying degrees
through adjusting the coefficients; and introduce a remediation technique based neighbour area to reduce illumination influence
and enhance image details, so the resource of the image which transformed has been improved. Experimental results show that
this method is effective in compensating facial images of over-lighting and over-shading, and it is beneficial to improve the facial

detection rate.

Keywords: illumination compensation; adaptive transformation; homomorphic filtering; remediation technique based

neighbour area; logarithm transformation; face detection
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Fig.1 The compensation of several methods to over-shading images
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Fig.2 The compensation of an over-lighting image by multiply methods
BUIT Y 184 x 184 [ A &3 BHIR Log AL BIE AL MIEIMR) o NI 2 T LAE i, 2k A 3 6 [A) 25
[t 5 Eﬁr‘xﬁéﬂz%a Glc““xmﬁ@%mb%ai%
SLEG R HIER 2 W 1 E RO AR E, 22K 3K 3 Bl ik L HE 0B 64 BRI B
GIC! 'V 1y = Ty, (3 37 ) 25 %ot 50 28 o 4k B8 ) AR



1434

FREZREESR www. ¢jig. cn

%16 &

4.4 THEEGHNE(ER)BMNREE

M3 B B 12 4E test | newtest | test-low | shape Fil
normality , H] 220l BURME: O MM 19 B (15 2)
AT B g 2 BToR, Hh R 4R test,
newtest . test-low J& FRVT & i i), shape FlI normality
J2 [ W R AR, SR AR 2 5 L2 O HR
FRifE

IR 2 ATRUE Y, SR H R) 2 M ROR 1 J7 vk
FMER TS, L E (E B MG Bl R & 1. A
CIE 5L H 5t DR A T (] 2 A 0 2 T [ 25
IR AR, 540 T BRI IS
SRAL T ARG (Y SR o U BRE W] L) S A
Shoxt B AEAME R A5 B Y R B HORE FE 0 53
B O A 2, (B, R AT B 2 A

4.5 ZHMABIMEFTEMARLIE LR

NG 23 S A 51 BRI T vk ) —Fh 32 224
Fr, 26 3 J2 R B I %k Adaboost A G K6 £ 45 % &
O REAME SR AT T4 I () 5 51, SR T8 2
FEX2 By IRAR . A I R G2 R ] Yale Face
Database 1T $EA7UNZ5, VI 2R AR BEER R T A,
1R R G EUR G R — 5 B3 WPk (B DAAS
SR A P 250 ) o

M3 AT LUE Y, 2R RS A MEROR Y 3 A4S
J5 % RV, L A 35 6 [R) 28 X EORn Rl 3 52 A R
FHI P A AT ER L I X0 55 A2 A8 o 8 A
AR 7, GICH F R 3 H [7) 25 6 B 335 107 ) 28
XTESC ARG SR A ARG, (] 2850 B80T [ 3 7 ) 285 X6 45 7
Ko BRI RIL L HE 2247, X4 2 A28 4

2 PETLAE 2R RS %Mx&ﬂtﬂ@ﬁ/ztﬁiﬁl’ﬁ FFZSE G2 3 FhJ7 s AR I 2 b A J7 25 41K
B S BUERR T RE e, oW AR T RE,
P
F2 JLMEBRIMEAZIMEENEGE (FER) BMARESITER
Tab.2 Statistical graph of entropy and point sharpness of images compensated by serveral motheds
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Tab.3 The comparation of facical detection rate of multiple motheds
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