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ABSTRACT

This thesis studied the effects of light source intensity to the image quality,
which are image intensity, image contrast and image sharpness. The test object images taken from
various lighting conditions were analyzed in RGB, HSL, HSV, HSI, L*a*b* and XYZ color
spaces. It is found that the proper light source intensity delivers the highest image contrast or
highest image sharpness. This result leads to the design of proper light source intensity searching
algorithm together with the proper focusing searching algorithm in rcal-time system. These
algorithms detect the highest image contrast or highest image sharpness of the captured images
corresponding to the highest point of image quality. The testing result of the combined algorithm
is exceptional well in term of accuracy. For the test objects which have the uncertain optical
characteristics, the proper light source intensity searching is needed in every test object to achieve
the highest image quality. In this case, the proper dynamic light source searching algorithm based
on fuzzy logic was designed and tested. The testing resuit in term of accuracy is comparable to
the proper light source intensity searching algorithm, but the dynamic algorithm runs several
iterations before converge to the target. To match the visual inspection task, thc new dynamic
algorithm was proposed to minimize the number of iterations. Moreover, this thesis studied the
effect of light source intensity to the Color Pattern Matching algorithm. The template images
were selected based on the light source intensity levels which are low, medium and high. Each
template image was applied Color Pattern Matching to the images with various light source
intensities. It is found that the fastest processing rate can be achieved by using the low intensity

template.
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