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Shadowing and other illumination effects give human beings rich clues to understand
visual scenery. However, for many computer vision algorithms that rely on visual
appearance, such illumination effects become more harmful than effective. Especially,
proper handling of shadowing effect has been a hard problem that always has been
hanging around when computer vision algorithms are taken to outdoor scenes. Though
an extensive amount of work has been done for the case of parameterized light
sources to solve the problem, practically we cannot expect such preassumptions to
hold in outdoor scenes. We are motivated by this background, and our focus is proper
handling of scene illumination in a set of images captured using a fixed camera but
under several different illumination conditions without knowing the scene geometry nor
lighting conditions. This work has two important parts.

The first part is estimation of scene illumination from a set of images captured under
various illumination conditions, and interpolation of captured illumination conditions. In
this part, we first introduce an existing method to derive scene illumination image, and
propose our approach to enhance the estimates. In addition, to deal with the non-
linearity in variation of scene illumination along the time axis, we propose two different
approaches for non-linear interpolation of scene illumination which is used to estimate
intermediate illumination conditions.

The second part is manipulation of scene illumination using obtained scene illumination
images to enhance the performance of computer vision algorithms such as object
tracking in outdoor scene. This part can lead to some application areas such as
shadow removal from the scene for robust visual surveillance, image-based scene
texture editing for computer graphics and enhancement of image segmentation. In this
thesis, we investigate on those applications and confirm the effectiveness of scene
illumination handling. We also integrated our shadow elimination technique to an
existing road traffic monitoring system and confirmed that it enhanced the accuracy of
object detection and tracking.
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