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Calendar Information

Course Number: IAT 455
Course Title: Computational Media
Credit Hours: 3 Vector: 2-0-0-2 (lecture-tutorial-seminar-laboratory(lab unit counts as 2hours))
Course Description

The representation of media is introduced - specifically one dimensional (sound), two dimensional (images) and three dimensional (moving images). This course focuses on techniques and methods for creating digital video special effects, allowing students to explore their creativity while extending their graphics and programming skills in digital media. Computational techniques based on signal processing are developed that support the creation, manipulation, combination, transformation, compression, storage and display/performance of different media forms. An important aspect is representation in the temporal/spatial vs the frequency domain and different transformation techniques are examined. Students will be required to generate special effects, critique and analyze effects from movies, develop skills and abilities to manipulate digital video and audio, and implement their own algorithms to express their technical and artistic skills.
Prerequisite: Math XXX-3, CMPT 120-3, IAT 265-3

Recommended: None.
Corequisite: None.
Special Instructions: None.
Course(s) to be dropped if this course is approved: None.

Rationale for Introduction of this Course

This course introduces students to the computational techniques necessary to create, manipulate, combine, transform, compress, store and display different media forms. This set of knowledge and skills is central to the needs of students in the Informatics Concentration of SIAT.
Will this be a required or elective course in the curriculum; probable enrolment when offered?

Required for all SIAT students in the Informatics Concentration; enrolment estimated at 20 per year.

Scheduling and Registration Information

Indicate Semester and Year this course would be first offered and planned frequency of offering thereafter.

2008-1 and annually thereafter.
Which of your present CFL faculty have the expertise to offer this course? Will the course be taught by sessional or limited term faculty?

Present CFL faculty: Hatala, Shaw. 

Others: Professors Emeriti Dill and Calvert and LT appointee Ben Youssef are also available.
Are there any proposed student fees associated with this course other than tuition fees?

No.

Is this course considered a `duplicate' of any current or prior course under the University's duplicate course policy? Specify, as appropriate.

No. 

Resource Implications

Note: Senate has approved (S.93-11) that no new course should be approved by Senate until funding has been committed for necessary library materials. Each new course proposal must be accompanied by a library report and, if appropriate, confirmation that funding arrangements have been addressed.

Provide details on how existing instructional resources will be redistributed to accommodate this new course. For instance, will another course be eliminated or will the frequency of offering of other courses be reduced; are there changes in pedagogical style or class sizes that allow for this additional course offering.

This course is introduced as a part of the larger SIAT curriculum redesign. IAT 451 will be eliminated on the introduction of this course.
Does the course require specialized space or equipment not readily available in the department or university, and if so, how will these resources be provided?

No.

Does this course require computing resources (e.g. hardware, software, network wiring, use of computer laboratory space) and if so, describe how they will be provided.

No.

Course Outline

1. An introduction to media forms.

2. The representation of media:

a. One dimensional (e.g sound or sensor data), 

b. Two dimensional (e.g. images) and different representations of colour,

c. Three dimensional (e.g. moving images – film, video) 

d. Nyquist’s Theorem and anti-aliasing. 

e. Conversion between digital and analog 

f. Storage requirements.

3. Fundamentals of digital signal processing. The creation, manipulation, combination, transformation, compression and storage of different media forms.
4. Using MATLAB for digital signal processing.
5. Fourier transformation between the temporal/spatial and frequency domains.  
6. An introduction to other transforms: Haar, Walsh and Wavelets.
7. Filtering media

8. Transmission of media

a. Coding and Error Correction

b. Compression
9. Layers, Compositing, Chroma and other keys

10. Camera calibration

11. Image based rendering

12. Laplacian Pyramid
13. 
14. 
a. 
b. 
c. 
d. 
15. 
a. 
b. 
c. 
d. 
16. 
Delivery Method: Lectures and lab/computation sessions.
Learning Activities and Evaluation:

· 30% Three assignments, each of which may have a preliminary submission.

· 25% Mid-term Exam

· 25% Term Project, Tutorial tasks and participation as a critic in design reviews.
· 30% Final Exam 
Texts, Resources & Materials

Text: DSP First: A Multimedia Approach, by McClellan, J. H., R. Schafer, and M. Yoder.
Reference texts:

James D. Broesch, Digital Signal Processing Demystified, Newnes, ISBN 1-878707-16-7 

Steven W. Smith, Digital Signal Processing - A Practical Guide for Engineers and Scientists, Newnes, ISBN 0-7506-7444-X
Charles A. Schuler, Digital Signal Processing: A Hands-On Approach, McGraw-Hill, ISBN 0-07-829744-3 
Z-N. Li and M. S. Drew, Fundamentals of Multimedia, 2004, Prentice Hall, ISBN 0-13-061872-1.

L. W. MacDonald and A. C. Lowe (Eds.), Display Systems: Design and Applications, 1997, Wiley, ISBN 0-471-95870-0.
R. L. Myers, Display Interfaces: Fundamentals and Standards, 2002, Wiley, ISBN 0-471-49946-3.
Papers:
Beier & Neely, “Feature-Based Image Metamorphosis” SIGGRAPH 1992
Burt & Adelson, “The Laplacian Image as a Compact Image Code”, IEEE Trans. Communications  31(4):532-540, April 1983

Burt & Adelson, “A Multiresolution Spline with Application to Image Mosaics”, ACM Trans. Graphics 2(4):217-236, October 1983.
Chen & Williams, “View Interpolation for Image Synthesis”, SIGGRAPH 1993
Horry, Anyjo & Arai, “Tour Into the Picture: Using a Spidery Mesh Interface to Make Animation from a Single Image”, SIGGRAPH 1997

Levoy & Hanrahan, “Light Field Rendering” SIGGRAPH 1996

Seitz & Dyer, “View Morphing”, SIGGRAPH 1992
Zhang, “A Flexible New Technique for Camera Calibration”, Microsoft Research Tech Report MSR-TR-98-71  http://research.microsoft.com/~zhang/Papers/TR98-71.pdf
