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Chapter 1

Introduction

This thesis investigates the task of automatic recognition









Chapter 2

Background

This chapter first outlines our task requirements. We then go on to survey general theories of object

recognition, including a review of psychological evidence, and computational research within face

recognition from the perspective of acquisition, representation and reasoning. The final section

will apply our proposed face recognition scheme to a standard database, giving comparisons with

published results for other approaches.

The particular face recognition task considered here concerns a known group of people in an

indoor environment such as a domestic living-room. Within such a task, it cannot be assumed

that there will be clear frontal views of faces at all times. T





















































Chapter 3

Representations of Pose-Varying Faces

The previous chapter has shown the suitability of our proposed approach to the main task of

face recognition, using a computationally efficient approa











































Chapter 4

Invariance Properties of the RBF Network

This chapter explores the invariance characteristics of the RBF network, looking at how tolerant it

is to particular forms of image variation, and how this is affected by the preprocessing of the input

data. It is important to know how robust our system is to the variation anticipated for the main

task, as this will determine the accuracy of face segmentation and preprocessing computational load

required for data to be learnt or recognised.

The experiments in the first half of the chapter are designed to show how well the RBF network































Chapter 5

Face Unit RBF Networks

This chapter introduces a different way of learning the face recognition task through the reorgani-

sation of the standard RBF networks into a group of smaller ‘f

























Chapter 6

Face Recognition using Image Sequences

This chapter presents experiments using the Radial Basis Function (RBF) network to tackle a more















Chapter 7

Recognition of Simple Behaviours using

Time-Delay RBF Networks



















Chapter 8

Conclusion

The aim of this thesis has been to explore the practicalities of computer-based face recognition in

everyday environments, such as living-rooms or offices. This chapter summarises the main results

and contributions from the thesis and outlines directions for future work.

Chapter 2 described the task of face recognition in unconstrained environments in detail and

drew up specific requirements to fulfill it. A review of general theories of object recognition and

psychological evidence was then followed by a more detailed discussion of current approaches to

face recognition, with specific emphasis on three aspects of the recognition process – acquisition,

representation and reasoning. This allowed us to establish

































Appendix A

Face Database Information

This appendix gives specific details on the face databases used for the experimental chapters. Sec-

tion A.2.2 contains Euclidean distance comparisons for the Sussex database.

A.1 The ORL Database

The Olivetti Research Laboratory (ORL) database of faces (ORL, 1994) has been used for the initial

experiments in Section 2.6. It is valuable, as there are a wide range of published face recognition

results based on the database which can be used for comparison. It contains 400 greyscale images of

40 people at a resolution of 92�112, see Figure A.2. Each individual is represented by 10 images,

and for some, these have been taken at different times.

Variations allowed in the image included lighting, facial expressions (such as open or closed

eyes and smiling or not smiling) and facial details (such as glasses or no glasses). All the images were

taken against a plain background, with tilt and rotation up to 20�, and scale variation up to 10%.

A.2 The Sussex Database

The Sussex Database is designed to assess how the performance of a particular face recognition

technique will be affected by significant pose variations. It only contains data for ten people, which

is a relatively small number by current face database standards. However, the main purpose of the

database is not to test how many individuals a recognition system can discriminate, as there are

Figure A.1: Set of 10 images for one person in ORL database, illustrating moderate x-, y- and

z-axis rotation with expression and illumination variation.















































Appendix C

Preprocessing Techniques
















