International Journal of Innovative
Computing, Information and Control ICIC International (©2011 ISSN 1349-4198

Volume 7, Number 7(A), July 2011 pp. 3839-3856

OPTICAL TOMOGRAPHY: A REVIEW ON SENSOR ARRAY,
PROJECTION ARRANGEMENT AND IMAGE
RECONSTRUCTION ALGORITHM

SITI ZARINA MoOHD. MuJit, RuzAIRl ABDUL Ranim?, MouD HAF1Z FAZALUL RAHIMAN?
SHAFISHUHAZA SAHLAN?, MOHD FADzLI ABDUL SHAIB!, MUHAMMAD JAYSUMAN?
AND ELMY JOHANA MOHAMAD!

!Faculty of Electrical and Electronic Engineering
Universiti Tun Hussein Onn Malaysia
Parit Raja 86400, Batu Pahat, Johor, Malaysia
{ szarina; fadzli; elmy }@Quthm.edu.my

2Department of Control and Instrument
Faculty of Electrical Engineering
Universiti Teknologi Malaysia
Skudai 81310, Johor, Malaysia
{ ruzairi; shafis } @fke.utm.my; jaysuman@hotmail.com

3Tomography Imaging Research Group
School of Mechatronic Engineering
Universiti Malaysia Perlis, Ulu Pauh Campus
Arau 02600, Perlis, Malaysia
hafizQunimap.edu.my

Received March 2010; revised August 2010

ABSTRACT. This paper reviews previous research on sensor arrays, projection arrange-
ments and image reconstruction algorithms of optical tomography for industrial processes.
These include the review of sensor selection and projection arrangement technique to
optimize system performance. Issues on types of algorithm for image reconstruction pur-
poses, which is one of the factors to increase the resolution of the image, will also be
elaborated. This review could provide a preliminary decision overview for students or
researchers before initiating a research related to optical tomography.
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1. Introduction. Tomography flow measurement is well known in the industrial process.
Tomography is vital to investigate activities of internal structures of a vessel without
the need to invade it. There are several important parameters that can be investigated
by using tomography method such as mass flow rate, velocity profile and concentration
profile. These parameters are crucial for industrial process in obtaining good quality
product with high safety features. Thus, this paper highlights the initial work of this
system, which is essential before beginning any operation. Several methods of tomography
are being used in industrial application and one of them is optical tomography introduced
by Abdul Rahim et al. [1]. X-ray tomography is the earliest technique applied in medical
field before it is widely adapted for industrial application. Both methods have the same
concept which consists of a group of sensors placed around the vessel or pipelines to
view the distribution of the component within the sensing zone. The main difference
between medical and industrial application is the state of the subject that needs to be
measured. In medical, the measured subject is static while, in process industry, it involves

3839



