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Face recognition is among the most natural means of identification for humans. This technology, which has been re-discovered in the last 20 years, has shown a great potential both in terms of acceptability from the users and applicability to a variety of different scenarios. Moreover, recently developed algorithms allowed to achieve remarkable recognition performances, even compared to highly acclaimed biometric modalities, such as the iris.

Among the advantages of face-based human identification is the capability to capture data from a distance, such as from surveillance cameras. For this reason, coupling surveillance with identification is becoming more attractive. Other applications, such as forensics, require different approaches which can be directly incorporated into the face matching algorithms. A recent approach to face recognition is based on the transduction rather than on the deduction of the face similarity by using discriminative methods based on likelihood ratios rather than on fixed scores. This methodology proved to be very effective especially to measure the uniqueness in the appearance of human faces.
The perceptual strategies followed by the human visual system also provide hints for the design of automatic identification systems. It turns out that an abundance of information is gathered for face perception and categorization. This requires a very complex representation of the human faces which include both shape and dynamic information. 

A comprehensive outline of face-based biometrics will be provided, as well as its relation to biological systems and the psychophysics of the human visual system. An in-depth analysis of the state-of-the-art algorithms for face-image analysis will follow, including: face detection and tracking, landmark localization, feature extraction, face representation and classification.

The most relevant issues and problems will be raised, providing practical solutions and algorithms responding to them. Particular attention will be given to the most advanced and new techniques for face representation and classification, as well as the current approaches presented in the literature.

Finally, the lecture will present three relevant and novel issues: the use of face image sequences for exploiting the time domain, the extension to 3D face analysis, and the how to cope with ageing and data quality.
Short course outline:
Part 1

1. Basic concepts of biometric systems: motivations, potential applications, techniques and system issues.

2. Notions from the psychophysics of the human visual system and related experiments.

3. How a face-based recognition system works

4. Example of existing systems and applications

Part 2

1. Algorithmic issues in face recognition:

a. Face detection and tracking

b. Geometric and photometric normalization

c. Landmark localization

d. Features extraction, selection and face representation

e. Classification and learning

2. Open problems: outstanding issues and possible solutions

3. New frontiers in face recognition:

a. Exploitation of the time dimension (face image sequences)

b. 3D face image analysis

c. Dealing with ageing and data quality.
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Massimo Tistarelli is a well known scientist in the area of biometrics, pattern recognition and image understanding, including several application domains such as robotic sensing and visual inspection. Since 1986 he has been involved as project coordinator and task manager in several projects on computer vision and image analysis funded by the European Commission.

Since 1994 he has been the director of the Computer Vision Laboratory at the Department of Communication, Computer and Systems Science of the University of Genoa, leading several national and European projects on computer vision applications and image-based biometrics. He was member of the steering committee of the Biosecure Network of Excellence on biometrics and founding member of the Biosecure foundation. He is member of the management committee and working group coordinator for the COST 2101 action.

His main research interests cover biological and artificial vision (particularly in the area of recognition and dynamic scene analysis), biometrics, robotic navigation and visuo-motor coordination. He is author of about 100 papers in scientific conferences and international journals. In 1991 he received the outstanding paper award from the IEEE Computer Society for his work on dynamic stereoscopy for visual navigation.

In 2000 he was the chairman for the International workshop on Advances in Facial Image Analysis and Recognition Technology and in 2002 for the International workshop on “Biometric Authentication.

Prof. Tistarelli is the general chairman for the 3rd Int.l Conference on Biometrics to be held in Alghero, Italy on June 2009. He was track co-chair for the biometrics track of the 11th  IAPR Int.l Conference on Pattern Recognition 2008.

He is associate editor for the journals Image and Vision Computing and Pattern Recognition. He is editor of the forthcoming book “Handbook of Remote Biometrics for Surveillance and Security” from Springer. Since 2003 he is the director for the International Summer School for Advanced Studies in Biometrics yearly held in Alghero, Italy.

Massimo Tistarelli is a Fellow member of IAPR and a senior member of IEEE. He is currently Full Professor in Computer Science, head of the Computer Vision Laboratory at the University of Sassari, Italy and co-director of the Ambient Intelligence laboratory at Sardegna Ricerche, Cagliari, Italy.
