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Abstract

In this paper, we designed a facial feature (eyes, a mouth, and a nose) detection hardware based on the ICT transform
which was developed for face detection earlier. Our design used a pipeline architecture for high throughput and it also
tried to reduce memory size and memory access rate. The algorithm and its hardware implementation were tested on the
BiolD database, which is a worldwide face detection test bed, and its facial feature detection rate was 100% both in
software and hardware, assuming the face boundary was correctly detected. After synthesizing the hardware on Dongbu
0.18um CMOS library, its die size was 376321unm’ with the maximum operating clock 78MHz.
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Fig. 1. Example of ICT transform.
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// Facial feature detection algorithm
// Input : facial area
// Output : facial feature area

facial_feature_area_calculate (most confidential face,
facial feature area);

/1 1 = left eye, 2 = right eye, 3 = nose, 4 = mouth
for (i = from 1 to 4){
for (ratio = begin; ratio >= end; rato =
ratioxproportion){

resize (input image, ratio, facial feature area,
resized image);
ICT (resized image, transformed image);
find_candidate (transformed image, ith filter data,
facial feature area candidates);
}
grouping (facial feature area candidates,
grouped candidates);

for (i = 0; i < (number of grouped left eye *
number of grouped right eye *
number of grouped mouth); i++}{

facial_feature_combinator (grouped candidates,
facial feature pair);

affine_transform (input image, facial feature pair,

corrected image);
ICT (corrected image, transformed image);
find_candidate (transformed image, verification filter

data,
confidence);

verification (confidence, result);

I3 3 d= &7 4& L1giEe
Fig. 3. Pseudo code of facial
algorithm,
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Fig. 6. Datapath of facial feature area calculator module.
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