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o M are correlated using FARCO.
(FARCO Software, FARCO, S-FARCO)
Intensity of correlation signal: Pij
l
( R )
(c) Post-processing
Auto-detection facial image: 1:N identification 1:1 verification or
Fixing on eyes as two reference [ZN I/ ] L:N identification
i j=1 UP _1
B o o Pij= intensity of
Normalizing ' N-1 correlation signal
Ci: Comparison value
N: number of database No -
Edge enhancing Pij: intensity of correlation signal Pij> Threshold
Pimax:Maximum correlation signal
yes
Binarization Ci < Threshold
yes Unregistered
person
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l . J

Fig. 2. Our hybrid facial recognition system: flow-chart representation.

Table 1. Optical vs software correlation: comparison of parameters.

Quantization Image size Oth-order image
Optical correlation . .
(FARCO) 1 bit 128X 128 pixels Not overlapped
Software correlation . .. .
(FARCO Software) 32 bit Minimum Either overlapped or not
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Fig. 3. Examples of database images of different sizes.
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Table 2. Experimental error rates of three different methods.

Image size 32X 32 (pixels) 64X 64 (pixels) 128 X128 (pixels)
Method FAR | FRR | EER | FAR | FRR | EER | FAR | FRR | EER
Phase-only correlation 0 100 33 0 46.7 3.3 0 33 3.3
Filtering correlation 0 100 26 0 0 0 0 0
Joint Transform correlation 0 100 60 100 6.7 0 10.0 6.7
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Fig. 5. Results for three kinds of correlation with 64X 64 pixel.
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Fig. 6. Cellular phone face recognition system.
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Fig. 7. Flowchart of face recognition based on Java application.
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Table 3. Experimental error rates over a duration of three

months.
First trial | Second trial | Third trial
(%) (%) (%)
1 st week 6.7 0 0
5th week 10.0 0 0
10th week 13.3 33 33
15th week 5.0
20th week 0
average 9.9 2.9 2.0
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Abstract: Our previously constructed a highly accurate Fast Face Recognition Optical Correlator (FARCO), and
subsequently developed an improved, super high-speed FARCO (S-FARCO), which is able to process several hundred
thousand frames per second. A principal advantage of our new system is its wide applicability to any correlation
scheme. Three different configurations were proposed, each depending on correlation speed. This paper describes and
evaluates a software correlation filter. The face recognition function proved highly accurate, seeing that a low-
resolution facial image size (64 X 64 pixels) has been successfully implemented. An operation speed of less than
10ms was achieved using a personal computer with a CPU of 3 GHz and 2 GB memory. When we applied the
software correlation filter to a high-security cellular phone face recognition system, experiments on 30 female
students over a period of three months yielded low error rates: 0 % False Acceptance Rate and 2 % False Rejection
Rate. Therefore, the filtering correlation works effectively when applied to low resolution images such as web-based

images or faces captured by a monitoring camera.

Key words: optical correlation, phase-only correlation, face recognition system, filtering correlation, online, cellular

phone






