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Illumination compensation based on multi-level wavelet
decomposition for face recognition

GONG Wei-guo, YANG Li-ping, GU Xiao-hua, LI Wei-hong

(Key Laboratory of Opto-electronic Technology and System of the Ministry of Education,
Chongqing University , Chongqging 400030, China)

Abstract: The appearance of face will vary dramatically when the illumination changes, which makes
face recognition even more challengeable. In this paper, an illumination compensation method by
means of multi-level wavelet decomposition and spline interpolation is proposed to reduce the effect of
illumination variation on face recognition. The light variation in an image can be modeled as additive
noise and multiplicative noise. The additive noise, called background, can be estimated and eliminated
by multi-level wavelet decomposition followed by spline interpolation; the multiplicative one, called
gain, can be done in the similar way in the logarithm domain. Experimental results on Yale B face da-
tabase show that the proposed method achieves 2% ~11% recognition rate, higher than that of the
others. It can effectively adjust the facial images under varying illumination conditions, as well as im-
prove the recognition rate and robustness of face recognition.
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Fig. 1 TIllustration of wavelet decomposition procedure

H1 25 Z B A BT A R AT ROR R
Ay = DA, (2

Jib
H, = D cH ¢, (2)

b s (5)
V= D Vg, ()

b

D, = chj¢j,,,<x>

o, AjylEH%E’/JJ_J}i H .V ..D 733 %} 7 R (9
KA T AR AT B2 O — IR AR R &
if 6 G/ R N L

411111 1§
- ST

B2 ARERE 6 FoN o ifm B, 72 LM iR
NI G 56 — AT N ZE A A a0 il R 8 1 2 6
YN & TN oI U 7 PO WA LK i U BT B
K- I BN TR
Fig. 2 Six level wavelet decompositions of a face image.
The top-left one is the original face image; the
second to seven columns are the wavelet decompo-
sitions from level 1 to 6 correspondingly, and
rows from top to bottom accord to the approxima-
tion, horizontal detail, vertical detail and the di-

agonal detail, respectively
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Fig. 3 Illustration of spline interpolation (“@”is the ex-
isted position “(O” is the position to be interpola-
ted)
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Fig. 4  Tllustration of the interpolation procedure. The

first sub-image is the approximation of level 6

wavelet decomposition in Fig. 2.
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Fig.5 Flowchart of proposed method
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Tab. 1  Maximal and mean accuracies attained by our

proposed method higher than that of others.
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