CPSC 599 Biometric Security Course

               BIOMETRIC TECHNOLOGIES

Course web site: www.cpsc.ucalgary.ca/~marina/601

Main review source: D2L Lectures

Additional recommended reading:

1. Image Pattern Recognition: Synthesis and Analysis in Biometrics
S. Yanushkevich, M. Gavrilova, P. Wang and S. Srihari (Eds), World Scientific Publishers, 2007
2.     Biometric Systems: Technology, Design and Performance Evaluation
Editors: J. Wayman, A. Jain, D. Maltoni and D. Maio, Springer, 2005 

Test Review Subjects: 
General biometric systems
Introduction to Biometrics. What is Biometrics?
What are objects of study in biometrics?
Biometric Characteristics and Data Acquisition
Types of traditional biometrics
Qualities of ideal biometrics characteristics

History of Biometric Development

Biometric System Flowchart
Multi-modal biometric system

Emerging biometrics
Fingerprint

Types of scanners

Fingerprint sensing

Main processing steps of fingerprint recognition: image acquisition, image enhancement, feature extraction, matching

Fingerprint features (three different levels: coarse, minutiae based, pores and other level 3 features)

Image enhancement methods

Distortion modeling

Minutiae matching

Advanced Matching:
· Correlation-based techniques
· Minutiae-based techniques
· Point-pattern matching
· Minutiae withy pre-alignment
Classification
· Syntactic
· Structural
· Statistical 
Retrieval
Synthesis
            Topology in fingerprint recognition.
Advanced geometric data structures. 
Definitions and basic properties of Voronoi Diagrams
Search data structures (grid, k-d trees)
Algorithmic techniques
Fingerprint and hand recognition systems.
Face recognition

            Face detection in the image
Face recognition: geometry-based and appearance based approach
Analysis in face subspaces (PCA analysis)
Face tracking under motion
Face recognition under different lightning conditions
Facial expression modeling in 3D
3D models: visualization, reconstruction and simplification.  
Face detection
· Appearance-based and learning based approaches
· Preprocessing
· Neural networks and kernel-based methods
· AdaBoost-based methods
· Dealing with head rotations
Modeling Shape and Changes in the Texture
Parametric Face Modeling and Tracking 
Illumination Modeling
Facial Expression Analysis
· Principles of Facial Expression Analysis
· Problem Space for Facial Expression Analysis
· Recent Advances in Automatic Facial Expression Analysis
      Face Synthesis
      General biometric analysis and synthesis

1

