
491

Copyright © 2017, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  19

DOI: 10.4018/978-1-5225-0571-6.ch019

ABSTRACT

Image reconstruction from projection is the field that lays the foundation for Medical Imaging or Medical 
Image Processing. The rapid and proceeding progress in medical image reconstruction, and the related 
developments in analysis methods and computer-aided diagnosis, has promoted medical imaging into 
one of the most important sub-fields in scientific imaging. Computer technology has enabled tomographic 
and three-dimensional reconstruction of images, illustrating both anatomical features and physiological 
functioning, free from overlying structures. In this chapter, the authors share their opinions on the research 
and development in the field of Medical Image Reconstruction Techniques, Computed Tomography (CT), 
challenges and the impact of future technology developments in CT, Computed Tomography Metrology 
in industrial research & development, technology, and clinical performance of different CT-scanner 
generations used for cardiac imaging, such as Electron Beam CT (EBCT), single-slice CT, and Multi-
Detector row CT (MDCT) with 4, 16, and 64 simultaneously acquired slices. The authors identify the 
limitations of current CT-scanners, indicate potential of improvement and discuss alternative system 
concepts such as CT with area detectors and Dual Source CT (DSCT), recent technology with a focus 
on generation and detection of X-rays, as well as image reconstruction are discussed. Furthermore, the 
chapter includes aspects of applications, dose exposure in computed tomography, and a brief overview 
on special CT developments. Since this chapter gives a review of the major accomplishments and future 
directions in this field, with emphasis on developments over the past 50 years, the interested reader is 
referred to recent literature on computed tomography including a detailed discussion of CT technology 
in the references section.
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INTRODUCTION

Images and Visualization have become increasingly important in many areas of Science and technology. 
Advances in hardware and software have allowed computerized image processing to become a standard 
tool in many scientific applications. Applications include, although are not restricted to, remote sensing 
when imaging the earth or a planet, electrical resistivity imaging as a geophysical method to image the 
underground, SONAR as a sound navigation ranging imaging, Radar imaging, and medical imaging 
(Chan & Shen, 2005).

Medical imaging technologies provide several of the most powerful diagnostic tools available to 
modern medical science, Since the introduction of X-ray machines at the end of the 19th century, and the 
development of imaging devices using internally relating radio nuclides in the middle of the 20th century, 
diagnostic imaging has been an important tool. Such important innovations are nowadays taking place, 
however, that they should be characterised as emerging technologies.

Computed Tomography (CT), Single Photon Emission Computed Tomography (SPECT), Positron 
Emission Tomography (PET), Magnetic Resonance Imaging (MRI), Optical imaging, ultrasound, and 
Electrical Impedance Tomography: all of these techniques have advantages and disadvantages in terms 
of resolution, cost, safety, sensitivity, specificity, as well as the physiological and metabolic features they 
can detect. More recently, however, big steps have been taken by integrating different imaging modalities 
in one system. Combining pathophysiological imaging with high resolution anatomic data allows the 
result to be much more than the sum of the parts. (Strauss, 2006) describes some of the opportunities 
and concerns that this marriage of imaging techniques is presenting to future medical practice.

Figure 1. Emerging medical imaging modalities
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