CpE 407/ECG 607 - Biometrics and
Machine Learning

UNIVERSITY OF NEVADA LAS VEGAS
Department of Electrical and Computer Engineering
Fall 2022

CpE407/ECG607 Syllabus



CpE407/ECG607



Module/Week #

Content

Taxonomy of Applications
Pattern Recognition Basics

MATHEMATICAL PRELIMINARIES
Vector Spaces

Distance Measures

Non-Euclidean Spaces

Complex spaces

Distance Distributions

Correlation Matching

BINOMIAL TESTING

Probability Fundamentals
Derivation of Binomial Distribution
Poisson Approximation

Confidence Intervals

Test Size

PROBABILITY

Bayes Rules

Multiple Measures

One-to-N, One-to-Many, M-to-N

AND, OR, XOR

Genuine, Impostor, Template Distributions

TRANSFORM METHODS
Transform Concepts
One-D Examples
Generalized Fourier
Wavelet

Hartley

Cepstral

Two-D Examples

Fourier

Wavelet

6&7

The ROC Curve
Basic Concepts in Pattern Recognition
Classifiers

8&9

Decision Functions

Classification by Distance Functions and Clustering

Support Vector Machines

10

HAND GEOMETRY
Case Study: Inspass
Drunks, Lampposts and FFT Convolution

11

FACIAL RECOGNITION
1888 Galton Paper
Rockefeller U Work
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Module/Week #

Content

MIT Work
Ferret Database
Thermography

12

FINGERPRINTING: FORENSIC
ANSI/FBI Standards

Image Quality

WSQ Compression

Data Format

ANSI Benchmark Test Plan

13

FINGERPRINTING:

Non-Forensic Standards

Philippine Benchmark Test Plan
Large-Scale Systems

Phase-in Problems

Cost-Benefit Analysis

Computational Speed Limits

Centralized vs. Non-Centralized Systems

14

EYE METHODS
Retinal
Iris

15

Project Presentations
Final Exam

University Policies

Public Health Directives

Face coverings are currently mandatory for all faculty and students in the classroom. Students
must follow all active UNLV public health directives while enrolled in this class. UNLV public
health directives are found at Health Requirements for Returning to Campus,
https://www.unlv.edu/coronavirus/health-requirements. Students who do not comply with these
directives may be asked to leave the classroom. Refusal to follow the guidelines may result in
further disciplinary action according to the UNLV Student Conduct Code,
https://www.unlv.edu/sites/default/files/page_files/27/StudentConduct-Code.pdf, including being

administratively withdrawn from the course.

Academic Misconduct
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https://www.unlv.edu/sites/default/files/page_files/27/StudentConduct-Code.pdf
https://www.unlv.edu/sites/default/files/page_files/27/StudentConduct-Code.pdf
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http://www.unlv.edu/provost/copyright
http://www.unlv.edu/provost/copyright
https://www.unlv.edu/drc
https://www.unlv.edu/registrar/calendars
https://www.unlv.edu/studentconduct/misconduct/policy
https://www.it.unlv.edu/policies/acceptable-use-computing-and-information-technology-resources-policy
https://www.it.unlv.edu/policies/acceptable-use-computing-and-information-technology-resources-policy
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http://guides.library.unlv.edu/appointments/librarian
http://ask.library.unlv.edu/
https://catalog.unlv.edu/content.php?catoid=32&navoid=8271&hl=

This policy will not apply in the event that completing the assignment or administering the
examination at an alternate time would impose an undue hardship on the instructor or the
University that could be reasonably avoided. There should be a good faith effort by both the
instructor and the student to agree to a reasonable resolution. When disagreements regarding this
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https://www.unlv.edu/asc
https://writingcenter.unlv.edu/

As an institution of higher learning, UNLYV represents a rich diversity of human beings among its
faculty, staff, and students, and is committed to aspiring to maintain a Campus environment that
values that diversity. Accordingly, the University supports understanding and appreciation of all
members of its community, regardless of race, sex, age, color, national origin, ethnicity, creed,
religion, disability, sexual orientation, gender, gender identity, marital status, pregnancy, genetic
information, veteran status, or political affiliation. Please see University Statements and
Compliance, https://www.unlv.edu/about/statements-compliance.

A successful learning experience requires mutual respect and trust between the students and the
instructor. Accordingly, the instructor asks that students be willing to listen to one another’s
points of view, acknowledging that there may be disagreements, keep discussion and comments
on topic, and use first person, positive language when expressing their perspectives.

UNLYV Land Acknowledgement

UNLYV is situated on the traditional homelands of Indigenous groups, including the Nuwu or
Nuwuvi, Southern Paiute People, descendants of the Tudinu, or Desert People. We honor and
offer gratitude for those who have stewarded the land; for the land itself; and for the opportunity
to cultivate a thriving, diverse, inclusive, and just scholarly community here today that works for
a better tomorrow for all.
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