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Abstract 
 The purposes of this thesis are to attempt the optimization of image display 
conditions in brain computed tomography (CT) images, to develop an computerized 
scheme for detecting automatically the subtle image findings of hyperacute ischemic 
stroke (AIS) on brain CT images, and to develop a computerized scheme for adjusting 
automatically the proper display conditions in brain magnetic resonance images for 
support the radiologists and neurosurgeons who perform the diagnostic imaging of AIS. 
This paper consists of nine chapters. Chapter 1 describes the background and overview of 
this study. Chapter 2 describes the proper window widths for recognising the local lesions 
of AIS on brain CT images. Chapters 3-5 describe a computer-aided diagnostic scheme 
using the contralateral subtraction technique which detects automatically the suspected 
lesions in diagnostic brain CT imaging for AIS. Chapters 6-8 describe a computerized 
scheme for automated adjustment of proper display conditions in diffusion-weighted 
magnetic resonance images and apparent diffusion coefficient maps effectively used for 
diagnostic imaging and treatment decisions of AIS. Finally, chapter 9 summarizes all of 
these studies. 
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