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ABSTRACT

Detecting regions of change while reducing unimportant changes in multiple outdoor
images of the same scene containing fence wires (i.e., a chain-link mesh fence)
acquired by a mobile camera from slightly different viewing positions, angles and at
different times is a very difficult problem. Regions of change include appearing of
new objects and/or disappearing of old objects behind fence wires, breaches in the
integrity of fence wires and attached objects in front of fence wires. Unimportant
changes are mainly caused by camera movement, considerable background clutter,
illumination variation, tiny sizes of fence wires and non-uniform illumination that
occurs across fence wires. There are several issues that arise from these kinds of
multiple outdoor images. The issues are: (1) parallax (the apparent displacement of
an object as seen from two different positions that are not on a line with the object)
among objects in the scene, (2) changing in size of same objects as a result of camera
movement in forward or backward direction, (3) background clutter of outdoor
scenes, (4) thinness of fence wires and (5) significant illumination variation that
occurs in outdoor scenes and across fence wires. In this dissertation, an automated

change detection method is proposed for these kinds of multiple outdoor images.

The change detection method is composed of two distinct modules, which are a
module for detecting object presence and/or absence behind fence wires and another
module for detecting breaches in the integrity of fence wires and/or attached objects
in front of fence wires. The first module consist of five main steps: (1) automated
image registration, (2) confidence map image production by the Zitnick and Kanade
algorithm, (3) occlusion map image generation, (4) significant or unimportant
changes decision by the first hybrid decision-making system and (5) false positives
reduction by the template subtraction approach. The second module integrates: (1)
the Sobel edge detector combined with an adaptive thresholding technique in

extracting edges of fence wires, (2) an area-based measuring in separating small and

X1X



Abstract

big objects based on their average areas determined once in the calibration process
and (3) the second hybrid decision-making system in classifying objects as

significant or unimportant changes.

Experimental results demonstrate that the change detection method can identify and
indicate approximate locations and possible percentages of significant changes whilst
reducing unimportant changes in these kinds of multiple outdoor images. The study
has utilized occluded regions in a confidence map image produced by the Zitnick and
Kanade algorithm as potential significant changes in the image change detection
research. Moreover, the study proves that the use of the Sobel edge detector
combined with an adaptive thresholding technique is applicable in extracting edges
of outdoor fence wires. In the future, the method could be integrated into patrol
robots in order to provide assistance to human guards in protecting outdoor perimeter

security.
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