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Abstract

Texture analysis has been an extremely active and fruitful area of research over the

past twenty years. Many advances have been made, but the effect of variation in lighting

conditions on automated texture classification and segmentation has received little

attention. This thesis shows that the direction of the illuminant is an important factor that

should be taken into account when analysing images of three-dimensional texture.

A frequency domain model is presented which predicts that both the directional

characteristics and the variance of images of three-dimensional texture can be affected by

changes in illuminant vector. Results of simulations and laboratory experiments support

these predictions.

The responses of three sets of texture measures are analysed using a test set of

isotropic and directional textures. The results show that the feature measures’ outputs are

affected by changes in illuminant direction. These changes are also shown to significantly

increase the error rates of statistical classifiers implemented using the three feature sets.

Normalisation of images is shown to reduce the error rates in some cases.

The frequency domain model of image texture is further developed using empirical

data and the resulting model used to design a set of tilt-compensation filters. These filters

are used to pre-process images to reduce the effects of changes in the angle of tilt of the

illuminant. Application of the filters to the test image set reduced the classification errors

associated with directional textures.
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