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This paper describes the development of a simulator which can numerically calculate an image to be acquired in a machine
vision system for automated optical inspection. The simulator is based on a ray tracing technique and composed of three modules
which are an illuminating system, a specimen and an imaging system. Kinds of model parameters for modules and their values
are carefully chosen from the direct measurement and the observation of related phenomena. Finally, the validity of the simulator

is evaluated by logical analysis and by comparison with measured images.
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Fig. 1. Schematic of an automated optical inspection system.
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[ Virtual vision inspector ]
I

‘ Defining illuminating, imaging systems, & specimen ‘

—" Generating a ray from the illuminating system ‘

‘ Determining the scattered ray from the specimen ‘

|
‘ Finding the image point of the ray ‘
I

‘ Counting number of rays arrived at each pixel ‘

n<N
n++ max

‘ Forming the final image and Saving ‘

End

Fig. 2. Flow chart for calculating the final image in an automated
optical inspection equipment system.
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(d) K-L graph at A

(e) K-L graph at B

Fig. 4. A 8x8 square LED array defined by simulator and illumination characteristics
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80°
Fig. 6. Real images of a PCB surface with two different Au pads on it.
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