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Research of Sharpness Evaluation Function in Array Pixel Device
Projection Display’s Auto-Focusing System
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Abstract: Digital projection display has become the mainstream in modern display field.
Accurate focusing of the array pixel devices in these systems determines the quality of the
displaying effect. Auto-focusing of the pixel devices is the key technique to rise the productivity.
Based on the images captured by CCD (Charge Coupled Device) in array pixel device projector,
several sharpness evaluation functions, such as gradient operator, Laplacian operator, Sobel
operator, Prewitt operator, variance method, and entropy method, are analyzed. Using these
evaluation functions, automatic focusing is realized. The characteristics and the auto — focusing
result is compared with each other. The experiments indicate that good stability and insensitivity

to noise and good regulation effect can be obtainted by variance method.
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Fig. 1 Array pixel device and screen’s sketch in

projection system
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Fig. 3 The instance of center field. The measured curves are gained by different sharpness evaluation functions.
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Fig. 2 Different positions of capturing images
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“1”

represents evaluation of using Variance method; “2” represents evaluation of Laplacian operator. “3” represents

evaluation of sobel operator. “4” represents evaluation of Prewitt operator. “5” represents evaluation of Gradate

operator. “6” represents evaluation of using Entropy method

Fig.4 The effects adjusted by different sharpness evaluations in center field. The numbers represent

the same meanings as Fig. 3
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Fig. 5 The instance of 0. 6 field. The numbers represent the same meanings as Fig. 3

WA T T

400 e 3}%--\'“‘ .

0 S : e

0 20 40 60 80 100 120
Position/(0.004 mm)

500

400
300 f--eoee

Fz)

200{-

Lt ' v i .
T | ' ! 1 L &
20 40 60 80 100 120
Position/(0.004 mm)

Fig. 6 The instance of 0. 8 field. The numbers represent the same meanings as Fig. 3
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Fig. 7 The instance of edge’s field. The numbers represent the same meanings as Fig. 3
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