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AI3 Vision Module [? '
ro) e ‘
Robert Fisher [I @6&( '
Department of Artificial Intelligence
Forrest Hill C11 phone 2553

Objective

To extend the student’s understanding of the visual process as related to both human and
machine vision. In particular, to extend the material presented in AIl and AI2 to cover: Marr’s
theories, practical machine vision and theoretical high-level vision systems.

Necessary prerequisites
- Al 2 vision module
- high school: geometry, trigonometry, physics, programming concepts
Helpful prerequisites: Al 1 vision module and elementary calculus, signals, systems, photography

Texts and Other Materials - from Thins (53 South Bridge) or Department Library
[main text]: Charniak and McDermott, "Artificial Intelligence”, chapter 3
L [main text]: Frisby, "Seeing" ‘nllu‘:.'u; brom r mad |
.QU [reference] Ballard & Brown, "Computer Vision"
v ' Additional reading list - see handouts
Lecture note photocopies

Assessment
75% - 1 1/2 hour exam (in June)
25% - team practical projects (6 units)
Lab notebooks should be kept, with periodic requests for review.

Course Timetable
2nd term: 9 weeks class
Thurs 1-3 - Lecture
Tutorials - Fri 12-1 on alternate weeks, handed out in advance

Planned work per week (hours)

lecture: 2

tutorial: 1

reading: 1-20 hy

practicals: 3 (average over 8 weeks)

Practical Notebook:

Contents
What was done
How it was done (briefly)
Results (Numbers, Pictures, Program Listings)
Answers to questions

Review

Give to me after each practical finished. I'll mark & return quickly.




Lecture

Topics

Introduction:
Motivations
Images
Physics
Optics

Pattern Recognition:

Image Processing review

Canny Edge Detector

Binary Pattern Recognition vision:

Measurements, Features, Classifiers

2D Model-Based Image Understanding

Geometry

Boundary segmentation,

Model representation & matching

LFF

Image Intensity Understanding: Intrinsic Images
Marr: Primal, 2 1/2D sketch, High level

Stereo: Constraints, Practicalities, Structured Light
3D Model-Based Image Understanding
ACRONYM |

Student Presentations:
Model Invocation
Physiology for Visual processing: retina,
Hubbel & Weisel, Visual Cortex
Hardware for Vision
Illusions & link to physiological processes
Practical 2D vision systems: Mero & Perkins




)-.-)z

Reading List
Al 3 Vision Module —

Main Texts

Charniak and McDermott, "Introduction to Artificial Intelligence”
Frisby, "Seeing”, Oxford University Press, Oxford, 1979,

Papers (in South Bridge Library)

Bolles, R.C., Horaud, P., Hannah, M.J.,  "3DPO: A Three-Dimensional Part
Orientation System", IJCAI-8, pp1116-1120, 1983. _

Bolles, R., "Locating Partially Visible Objects: The Local Feature Focus
Method", AAAI 80 & SRI TN #223, Aug 1980.

Brooks, R., "Symbolic Reasoning Among 3-D Models and 2-D Images”,
Al vol 17, pp285-348, 1981.

Faugeras, O.D. et al, "Towards A Flexible Vision System", in Pugh (ed)
Robot Vision, pp 129-142, 1983.

Other General Vision Texts

Ballard, Brown, "Computer Vision", Prentice-Hall, New Jersey, 1982

Horn, B.K.P., "Rabot Vision", MIT Press, 1986

Batchelor, B. G., Hill, D. A. and Hodgson, D. C., "Automated Visual
Inspection”, IFS (Publications) Ltd, UK, North Holland, 1985

Other References - Image Processing

Pratt, "Digital Image Processing”, John Wiley & Sons, New York, 1978
Rosenfeld, Kak, "Digital Picture Processing”, Academic Press, New York, 1976

Other References - Artificial Intelligence Vision

Duda, Hart, "Pattern Classification and Scene Analysis"”,
John Wiley & Sons, New York, 1978
Cohen, Feigenbaum, "The Handbook of Artificial Intelligence, Vol III", Pitman, 1982
Faugeras, O. (ed), "Fundamentals In Computer Vision - an advanced course”,
Cambridge University Press, 1983.
Nevatia, "Machine Perception”, Prentice Hall, New Jersey, 1982

Other References - Robot Vision

Pugh, A. (ed), "Robot Vision", IFS (Publications) Ltd, Springer-Verlag, 1983.
Aleksander, 1. (ed), "Artificial Vision For Robots", Chapman & Hall, 1983.




Dear students:
Professional Ethics

I am concerned about sharing of practical results and problem solutions. At times I have
found that: ) '

(1) no acknowledgements given for who did the actual measurements, and

(2) minor alterations to the data were made (or clumsy copying). -

I appreciate that you are all busy and there is not time to do everything, but:

(1) professional ethics demands acknowledgement of borrowed material, and you are all
mature enough to follow this discipline,

(2) fiddled results helps no future users of the results and gets detected eventually pretty
often anyway (especially in such a small class), and

(3) here, you get more credit for understanding than you lose from not doing one part of a
problem. And usually little credit is lost when you acknowledge using other’s
results, In the research/working environment, there is usually no concern at all
provided you ask the source and acknowledge them.

Lastly, by not actually doing the practicals, you are missing many important learning ex-
periences not directly related to the exercise itself. So, let me encourage you to do them.

b




