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Abstract

Photographs of the human face usually have variable illumination due to the
rich three dimensional structure of the human face. This paper therefore

describes a method to improve the quality of these types of images.

Some algorithms  (histogram specification) divide an image into regions to
calculate histograms that are then compared with corresponding regional
histograms of a well lit Ground Truth image. This comparison then provides
parameters to transform the test image to a new image with relatively good
lighting. The algorithm assumes that the face location has been identified and
segmented a priori. This enables the algorithm to concentrate on varying the
lighting transformations of different regions of the face in the transformed
image. The result of the algorithm is to retain the natural relative brightnesses
expected of the human face. This is important for a number of reasons: (a) to
prevent overly brightening some regions of the face; and (b) thus reducing the
effect of distortions that might otherwise result in transforming a region that is
likely to have very little natural intensity information under normal lighting
conditions. Potential applications include face recognition and tracking ~ystem:s,
see e.g. [11,12].

Some algorithms use the whole image to produce the result image. The
proposal method is called Automatic Pixel Boosting. This technique is also
extended to the next step by using Principal Component Analysis or PCA. The
benefit of this next step is that there is no requirement for the original image,

i.e. it can be used directly to any new dark image.

This research can be applied directly to some softwares such as Face
Recognition System, which we also show in our work, and Face Detection

System.
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LN+Garbor+FisherFacelatanniiuin usvniin1sana  Gabor Featurers 98n97N
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ANTNNN2-1 NMTUATIEVINAVDIDNTIEIU 1 LWBLUTEULNEUIFUDY Hlstogram SpeCIflcatlon

kae Histogram Equalization

Dark Image Ratio R Hist Spec Ratio R Hist Eq
+035E-20 0.7205 0.8875 0.1750
-070E+00 0.3373 0.3391 0.1017
-020E-40 0.3469 0.5141 0.1806
-130E+20 0.0122 0.0282 0.8545
+110E-20 0.1071 0.2423 1.1228
-035E+65 0.2560 0.3587 0.1330
+000E+90 0.0193 0.0519 0.2981
-120E+00 0.0390 0.0880 0.9185
+110E+65 0.0125 0.0748 0.9507
+130E+20 0.0292 0.1138 0.5270
-110E+65 0.0514 0.1422 0.4751
-110E-20 0.0723 0.1785 0.7057
-110E+15 0.0772 0.2047 0.5268
Ambient 0 0 0.7832
+110E+40 0.0944 0.2277 0.1653
+110E+15 0.1495 0.2099 0.3325
-095E+00 0.1621 0.2790 0.4129
+095E+00 0.2172 0.2840 0.2547
-085E+20 0.2600 0.2476 0.2256
-070E+45 0.2756 0.2391 0.2383
+085E+20 0.2847 0.2784 0.1178
-085E-20 0.2324 0.3307 0.2406
-070E-35 0.2046 0.4030 0.1369
+070E+45 0.2850 0.3570 0.1563
-060E+20 0.3886 0.2067 0.1282
+070E+00 0.3157 0.3073 0.0535
+085E-20 0.3350 0.3304 0.2196
+070E-35 0.3200 0.4424 0.7017
+060E+20 0.4349 0.3551 0.1281
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Dark Image Ratio R Hist Spec Ratio R Hist Eq
+035E+65 0.2970 0.4813 0.2638
-050E-40 0.2869 0.5405 0.1532
-035E+40 0.4434 0.4529 0.1970
-050E+00 0.4922 0.3539 0.1811
+050E-40 0.2448 0.5970 0.0914
+060E-20 0.5166 0.5439 0.1004
+035E+40 0.5545 0.5490 0.1764
-035E+15 0.5142 0.4453 0.1551
+000E+45 0.4722 0.5326 0.1570
+035E+15 0.6541 0.6246 0.1362
-035E-20 0.6731 0.7489 0.1800
+020E-40 0.2211 0.4665 0.1961
niseAUTY

MRl EdeRnsanamiafifidnensidnur 1 0.1 sgwuTnmnsURu
amilagld Histogram Specification(Uszgndt) 9 TiAR et dunnanAR filaladdeding
uivnen R wesgunmilaiiideudnedh Tuiid & R vesguamiln sndh 0.1000 ud
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9nMsguzunwiavn 415U F8Histogram Specification(Uszgne) lagUnadns
find1 Histogram Equalization 1¥wdmau 28 U ﬁ'w?uﬁ‘;ﬂ‘lﬁi’] A5n15veshistogram
specification(Uszgn) nzautusniddedinnndt essnamiafiaulalildamilaunn
failnaiin
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