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Abstract

This paper proposed noise insensitive 4#*4 mid frequency - DCT (MF-DCT) focus measure operator. Proposed operator
enhanced low power 8*8 MDCT operator to have 4*4 rotationally same form for Gaussian noise. MF-DCT operator acting
like band-pass filter suppresses both low—frequency signal useless for focus measure and high-frequency signal affected
by impulsive noise. Also it is proved to be linear because it uses the energy of band-pass filtered signal as focus
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measure. Experimental result shows its superiority by comparing AUM with traditiona! operators..
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1. Variance of image gray level™
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2. Energy of image Laplacian
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3. Sobel™
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Fig. 1. Characteristics of Wavelet decomposition.
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7. Modified DCT
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P, : input image pixel, S;; : DCT result
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Table 1. Specffication of test environment.
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Camerna type CCD Camera with 26x optical lens
1 5680' 40.2 MAN MaN 2
Oyr—per = N N4 Z Z[OMF-DCI‘(i’j)*OAIF-D(T(i9j)*f(mn)] Frame grabber MATROX METER-2
. File type 640%480, Gray, RAW
(12) Window type Center window
Evaluation window size 160*160
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Table 2. Comparison of AUM result.
Focus
Image A | Image B | Image C
Measure o
o 70.428 44 854 63.537
EOL
AUM/S 2.115 12739 3.304
g 2.536 3.26 4,088
Sobel -
AUM/S 1.612 2.142 2.662
g 0.065( - 0.104 0.141
SML -
AUM/S 0.513 0.553 1.023
o 9203 10.128 1273
FSWM - -
AUM/S 2.499 2.439 1.293
o 1.95E-04 2.14E-04 1.33E-04
Wavelet - e
AUM/S 0.655{ - 0.645 0.828
) 46.596 -124.080 46.157
MF-DCT -
AUM/S 0.429 0.593 0.682
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Fig. 5 Impulsive noise comparison (5% ‘Salt &
Pepper’).
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