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i CRE H Face Detection Based on AdaBoost Algorithm using Local AutoCorrelation Image Conversion

Face detection is a basic and important technology in monitoring systems as interface
between human and computers. And it has received extensive attention with increasing
demands in locating face correctly. Such a method is desired, if it is robust to changes in
illumination condition, and also can be used even in the system with low calculation ability
such as cellular phones. AdaBoost algorithm is a good candidate, because it provides a good
detection capability. Variable illumination is one of the most important problems and has
received significant attention in the last decade. In order to cope with the difficulty, this paper
presents a novel normalization method, Local Autocorrelation (LAC) method, to cancel or
reduce the variation followed by its application to human face detection based on AdaBoost
algorithm. Local AutoCorrelation is a local approximation of autocorrelation function. Local
AutoCorrelation value is produced on a pixel-by-pixel basis, while the calculation is done over
a block of pixels. LAC images are obtained by normalization equation, after detecting
maximum value and minimum value. For lowest correlation, the LAC value tends to be very
small resulting in a very low LAC image intensity. Low intensity corresponds to a dark pixel.
Reversely, very high correlation produces a large LAC value close to 1, resulting in a bright
pixel. Pixel values of nearby pixels are very much similar to each other, and difference
between two contiguous pixels corresponding to linear changes is much smaller than pixel
values. So possible influence due to the locally linear change is reduced effectively by LAC.
LAC is applied to face detection based on AdaBoost algorithm in order to verify the effect of
LAC. Experiments on CMU PIE database have shown that the LAC improves face detection
performance under varying illumination conditions by up to 4.7% when combined with
normalization. The proposed LAC has proven to be robust to non-uniform illumination
variation in images.
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