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Abstract: A projection function called minimal neighborhood mean projection function (MNMPF) is proposed.
The projection function calculates and stores the minimal neighborhood mean of each pixel on each projection line,
so that it is able to trace the low grayscale features in image. Compared with traditional projection functions, i.e.
integral projection function (IPF) and variance projection function (VPF), MNMPF is insensitive to sheet noise, due
to the local selectivity of its minimum operation. During the computation of MNMPF, the image locations of
minima are recorded at the same time. This makes MNMPF a 2D operator. All these properties of MNMPF are very
suitable for eye location. It can bring precise and robust response to eyes, especially pupils. Experiments on
CAS-PEAL and BiolD databases show its excellent correct rate and precision over traditional projection functions.
Key words: projection function; eye location; eigeneyes; CAS-PEAL; BiolD
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Fig.1 Disturbed eye image and vertical IPF, VPF and Fig.2 Height location error caused by
HPF results face rotation
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Fig.3 Vertical projection with IPF (dotted line) Fig.4 The tracing line for points with minimal
and MNMPF (solid line) neighborhood means (solid line)
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Fig.5 Face detection and face segmentation
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Fig.6 Face samples from experimental datasets
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Table 1 Experiment results on CAS-PEAL database with the three projection functions
R1 3B CAS-PEAL i) 115z 45 R

Correct rate (with err<0.25)  Correct rate (with err<0.1)  Average err of all the results

err

IPF 97.02 76.35 0.095 7
HPF 98.52 88.75 0.074 4
MNMPF 99.62 99.33 0.047 1
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Table 2 Experiment result on BiolD with MNMPF
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