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Abstract

The aim of this research is to study the performance of the required
image processing methods to enhance thermal images, and to estimate the
temperature distributions from such kind of images. In the beginning, the
study investigates some basic concepts related to thermal camera, starting
from thermal radiation and the choice of wave band and presents a brief
description of some parameters that affect thermal imaging.

In this research some theoretical considerations are suggested and a
computer program was designed and implemented, using Visual Basic
(Ver.6) programming language, to perform the considered processing.
Various types of smoothing filters were used, the analysis results indicate
that median filter is the best among them; it causes a significant noise
removal without noticeable blur.

Good results were obtained when the linear and nonlinear contrast
enhancement methods have been applied to thermal images, which have a
narrow range of contrast. The mean-standard deviation method produces
good results, but sometimes it causes large saturated areas (black and
white) areas.

A suggested method called combine method was implemented to
manage the gaps that appear in the linear stretching, for the purpose of
enhancement. The results of applying this method indicate it performs
better than the traditional linear methods.

Histogram equalization method was also used to spread out the
original histogram, for the purpose of enhancement. The results of
applying this method indicate that its performance on thermal images has
harrow-range of brightness and is not better than the combined method.

In the temperature estimation module many mathematical models for

fepresenting the relationships between temperature and gray level were
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considered and they have been utilized to estimate the temperature

distributions from some selected thermal images.

Also the pseudo coloring method was implemented as a toll to assist

in interpretation of thermal distributions. N 7
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