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ABSTRACT

In hard disk drive industrials, computer applications have been installed to
replace the workers in defect detection process because of the errors caused by their
fatigue. However, those applications are consisted of digital image processing
algorithms which are generally computed by central processing units (CPU). Their
execution time is too expensive for large data. To use them in the quality control line
requires their processing time reduction. This computational time problem is usually
solved by using a high computational processor. Graphics processing units (GPU) are
architected to accelerate graphics operations that execute considerable data. Therefore,
they are high speed and high computational capabilities. Moreover, they are recently
able to execute the user’s code. Due to their high performance and programmability,
they are also used for general purpose. This research presents efficiency improvement
of basic digital image processing algorithms using GPU. This research efficiently
implements three well-known algorithms including Hit-or-miss transformation
(HMT), Matching by correlation, and Canny edge detection. This research also
compares GPU implementation with the common CPU implementation in terms of
the results and the processing time. The results show that both GPU and CPU
implementation provide the same correct outputs in all algorithms excluding the
Canny edge detection which is caused by GPU limitation. The processing time shows
that GPU-based implementation is slower in small data. It can perform faster when
the large amount of data are involved in all chosen algorithms.



