Preface

Radiological sciences in the last two decades have witnessed a revolutionary pro-
gress in medical imaging and computerized medical image processing. The develop-
ment and advances in multi-dimensional medical imaging modalities such as X-ray
Mammography, X-ray Computed Tomography (CT), Single Photon Computed
Tomography (SPECT), Positron Emission Tomography (PET), Ultrasound, Mag-
netic Resonance Imaging (MRI) and functional Magnetic Resonance Imaging
(fMRI) have provided important radiological tools in diagnosis and treatment eval-
uation and intervention of critical diseases for significant improvement in health
care. The development of imaging instrumentation has inspired the evolution of new
computerized image reconstruction, processing and analysis methods for better
understanding and interpretation of medical images. The image processing and
analysis methods have been used to help physicians to make important medical
decisions through physician-computer interaction. Recently, intelligent or model-
based quantitative image analysis approaches have been explored for computer-
aided diagnosis to improve the sensitivity and specificity of radiological tests
involving medical images.

Medical imaging in diagnostic radiology has evolved as a result of the significant
contributions of a number of different disciplines from basic sciences, engineering,
and medicine. Computerized image reconstruction, processing and analysis methods
have been developed for medical imaging applications. The application-
domain knowledge has been used in developing models for accurate analysis and
interpretation.

In this book, I have made an effort to cover the fundamentals of medical imaging
and image reconstruction, processing and analysis along with brief descriptions of
recent developments. Though the field of medical imaging and image analysis has a
wide range of applications supported by a large number of advanced methods, I
have tried to include the important developments in the book with examples and
recent references. The contents of the book should enable a reader to establish the
basic as well as advanced understanding of major approaches. The book can be used
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