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Abstract

In this paper, we propose a real-time face recognition system that is robust under various lighting conditions. Th
Modified Census Transform algorithm that is insensitive to illumination variations is employed to extract local structure
features. In a practical face recognition system, acquired images through a camera are likely to be blurred and some of
them could be side face images, resulting that unacceptable performance could be obtained. To improve stability of a
practical face recognition system, we propose a real-time algorithm that rejects unnecessary facial picture and makes use
of recognition consistency between successive frames. Experimental results on the Yale database with large illumination
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( Real-Time Face Recognition System Based on Ilumination-insensitive

variations show that the proposed approach is approximately 20% better than conventional appearance-based approaches.

We also found that the proposed real-time method is more stable than existing methods that produces recognition result
for each frame.

Keywords : Face, recognition, illumination, MCT, frame
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Table 1. Experimental image conditions of 5 subsets
divided by light source directions.
Subset 1 2 3 4 5
Lighting N _ N N
angle(”) 0~12 |13~25126~50|51~77| ) 77
Number of
images 70 120 120 140 190

subset 2

subset 3

subset 4

subset 5
Yale database BEAM|A{ St Al2ho]| Cf st A
S =ulskol| g} A7IX] 1BCE LE A

of o

Sample images of an individual divided into 5
subsets.
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Table 2. Performace comparison of various alogorithms in
case of learning to use subset 1 of Yale
database B.

Error Rate (%)
Method Rgggggd Subset | Subset | Subset | Subset
2 3 4 5
PCA 70 833 | 53.33 | 80.71 | 8342
PCA w/o | 79 | 416 | 2000 | 6642 | 8331
Ist 3
Histogram
equalization| 70 000 | 1666 | 65.71 | b4.73
+ PCA
Log
transform +| 70 500 | 46066 | 7214 | 879
PCA
FLD 9 083 + 666 | 7142 | 90.00
Histogram
equalization 9 0.00 | 5&83 | 5072 | 5H.26
+ FLD
Log |
transform + 9 0.83 | 1000 | 5357 | 7842
FL.D
D@%*ﬁ@ o | 166 | 1333 | 7357 | 90.00
Log w/0 1st
transform + 0 0.00 250 | 2357 | 204
DCT
M}%C 70 | 083 | 250 | 17.14 | 2894
MELT 9 | 000 | 416 | 2928 | 3947
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3. Yale database BE 0|&%t A E HlW
Table 3. Performance comparison fo the Yale database

B

Reduced Error Rate (%)
Method Space | Eum | B | Foe
PCA 0 15122 | 6701 | 57.17
PCA w/o 1st 3 70 30.00 | 43.68 | 34.86

Histogram
equalization + PCA| 10 | 33685719 | 4172
Log %“gﬁc’m o el 6772 | Bl
FLD 9 |2210 | 438 | 3171
calram )9 | 526 | 3211 1418
Log transform + 9 | 298 | 2351 | 11.93
DCT + FLD w/o 1% 9 2825 | 4754 | 34.74
Log transform + w/ 0,15t | 1807 | 3377 | 2842
MCT + PCA 0 | 982 | 2175 | 1473
MCT + FLD 9 508 | 20.17 | 11.68
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