
 

 

 

Computed Tomography: Principles, Design, Artifacts and Recent Advances,  
Third Edition, by Jiang Hsieh, SPIE Press, Bellingham, WA, 2015, 666 pages,  
ISB13: 978-1628418255.  

You might wonder why I chose this book for the December review. In October,  
I received a list of new publications from the Society of Photo-Optical Instrumentation 
Engineers (SPIE) at about the same time as the nano3DX and CTLab systems were 
installed in the applications lab here in The Woodlands. Since I have not found a 
satisfactory text on X-ray microcomputed tomography, I thought this book might be a 
good substitute, since many of the principles associated with medical CT are the same.   

The author is the Chief Scientist at GE Healthcare, so there a slight bias toward GE 
solutions, but where appropriate other solutions are described. As shown in the title,  
this is the third edition. I checked the first edition at Amazon and saw that it had only 
338 pages. At 666 pages, one can see that a lot of material has been added since 
2003. The book is laid out as a text book, with problems at the end of each chapter.  
It is very well referenced, up to and including 2015. 

The book starts with an introduction to conventional tomography, then describes 
computed tomography and its history. The former method builds the volume of interest 
by blurring all but one plane. Multiple planes are imaged and an overall volume is 
generated – not a very low dose method.   

The second chapter is devoted to the mathematical and physical principles that are 
necessary to understanding image collection, processing and reconstruction. A few 
pages cover the topic of the sinogram, a reordering of the projection data to detect 
errors or anomalies for further processing. The next chapter covers the reconstruction  
of an object from projection data: the Fourier slice method, filtered back projection,  
fan-beam reconstruction and iterative reconstruction. Chapter 4 covers the display of 
the reconstructed volume, including such modern methods as 3D printing.   

The next two chapters cover instrumentation, first looking at performance issues and 
then the components of CT scanners.  

I found chapter 7 to be particularly enlightening, as it provides a clear description of a 
number of artifacts that can arise during the CT experiment and how to resolve them, 
either by the correct experimental setup or by specialized algorithms. Here one has to 
keep in mind that medical CT generally has two or perhaps three major components, 
soft tissue, bone and occasionally a piece of metal. The types of samples measured in 
non-medical applications have a much broader range of densities, so the algorithms 
described will not be as effective. Chapter 8 describes the use of computer simulations 
to understand system performance.  
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Chapters 9 and 10 cover helical scan CT, multislice CT and cone-beam CT. The 
advantages and disadvantages of these methods are considered, as are the changes  
in the measurement relative to simpler CT methods. Chapter 11 covers dose reduction 
methods. Chapter 12 describes a number of specialized CT techniques, including gating 
imaging and dual energy CT.  

Someone new to material science would be well served by this text since it provides 
clear explanations and solutions to problems that will be encountered in analyzing a 
variety of samples.  
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