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SYNOPSIS

In recent times, digital transmission systems have been increasingly used for the transmission
of analog signals such as audio and video. This has been brought about by the desire to
transmit audio and images over the Internet and other mobile communications systems.
This course examines, in some detail, the methods used for coding, transmitting and storing
continuous signals such as speech, music, images and video. The approach taken is to
examine the theoretical aspects of signal coding and transmission, with a view to current
and emerging national and international standards in this area. Thus, an understanding of
industry standards is underpinned by a sound theoretical basis. Implementation on Digital
Signal Processor (DSP) systems and high-level coding of algorithms is a key aspect in this
regard. The course also seeks to impart an understanding of current research problems in
the digital communications field. It is thus suitable for students who may wish to undertake
research and development work in this emerging field.

OBJECTIVES

On successful completion of this course students will be able to:

• Be able to describe quantization techniques, both linear and nonlinear.
• Be able to calculate the optimal quantizer characteristic for various probability

distributions.
• Be able to calculate (or code algorithms to calculate) optimal and near-optimal

lossless codes for various symbol probabilities.
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• Be able to explain the concept of vector quantization, and be able to implement a
vector quantizer in software.

• Have an understanding of mathematical transformations and their applicability to
data coding.

• Be able to implement basic transform-domain encoders and decoders.
• Be able to describe, in detail, coding algorithms used in speech communications

such as linear predictive coding and code-excited linear prediction.
• Be able to describe, in detail, coding algorithms used in video communications

such as the discrete cosine transform and intraframe predictors.
• Be able to analyse the computational complexity of coding algorithms and assess

their suitability for real-time implementation on DSP systems.
• Demonstrate an understanding of the applicability of international standards for

data communications.
• Describe the principle standards associated with mobile and Internet audio/video

transmission.
• Have an awareness of emerging research trends and standards in the data

transmission field.

TOPICS

Description Weighting (%)

1. Principles of quantization 5.00

2. Mathematical transformations 5.00

3. Digital synthesis filters 5.00

4. Vector quantization 20.00

5. Audio signal modelling 20.00

6. Video signal modelling 20.00

7. Lossless coding algorithms 10.00

8. DSP systems & real-time implementation 10.00

9. Current & proposed standards for digital communications 5.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

Advanced Digital Communications Course Notes available via
http://www.usq.edu.au/users/leis/
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REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

A M Kondoz Digital Speech: Coding For Low Bit Rate Communication Systems, John
Wiley, New York, 1994.

A N Netravali and B G Haskell Digital Pictures: Representation, Compression, and
Standards, Plenum Press, New York, 1995.

B Evans Understanding Digital TV: The Route to HDTV, IEEE Press, New York.

B Furht, S W Smoliar, H Zhang Video and Image Processing in Multimedia Systems, Kluwer
Academic Publishers, Boston, 1995.

B V Dasarathy Image Data Compression: Block Truncation Coding (BTC) Techniques,
IEEE Computer Society Press, Los Alamitos, 1995.

G Held and T R Marshall Data and Image Compression: Tools and Techniques, Wiley,
New York, 1996.

J D Gibson et al Digital Compression for Multimedia: Principles and Standards, Morgan
Kaufmann Publishers, San Francisco, 1998.

Keshab K Parhi ed Digital Signal Processing for Multimedia Systems, Marcel Dekker,
1999.

M F Barnsley and L P Hurd Fractal Image Compression, AK Peters, Wellesley, Mass.
1993.

N S Jayant, P Noll Digital Coding of Waveforms: Principles and Applications to Speech
and Video, Prentice-Hall, Englewood Cliffs, N.J., 1984.

R Clarke ed Digital Compression of Still Images and Video, Academic, London, 1995.

R Steele ed Mobile Radio Communications, Pentech, London, 1992.

S M Redl, M K Weber, M W Oliphant An Introduction to GSM, Artech House, Boston,
1995.

T P Barnwell III, K Nayebi, C H Richardson Speech Coding: A Computer Laboratory
Textbook, John Wiley, New York, 1995.

V Bhaskaran and K Konstantinides. Image and Video Compression Standards: Algorithms
and Architectures, Kluwer Academic Publishers, Boston, 1995.

W B Kleijn, K K Paliwal eds Speech Coding and Synthesis, Elsevier, Amsterdam, 1995.

Weidong Kou Digital Image Compression: Algorithms and Standards, Kluwer Academic
Publishers, Boston, 1995.
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STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Assessment 52

Examinations 3

Lectures 39

Private Study 61

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

ASSIGNMENT 1 999.00 20.00 Y 04 Mar 2002
(see note 1)

ASSIGNMENT 2 999.00 20.00 Y 04 Mar 2002
(see note 2)

3 HOUR CLOSED
EXAMINATION

999.00 60.00 Y END S1
(see note 3)

NOTES:

1. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

2. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

3. Further details about the due dates are detailed in the assessment section of the
Course Specifications.

OTHER REQUIREMENTS

1 In order to complete this course successfully a student must normally obtain 50%
of the marks in both the individual assessments and overall.

2 A basic competence in a high-level computer language is assumed.
3 A basic understanding of discrete-time algorithms and their implementation is

assumed. This would normally be obtained via course ELE3107 Signal Processing.
4 Attendance at all site visits and specialist guest lectures is mandatory.
5 Students who wish to apply for an extension to any assignment due date must do

so in writing before the due date.
6 Students are to retain a verbatim copy of all assignment work submitted for

assessment. This must be produced within five days if required by the Examiner.
7 In accordance with University's Assignment Extension Policy (Regulation 5.6.1),

the examiner of a course may grant an extension of the due date of an assignment
in extenuating circumstances.

8 If students submit assignments after the due date without prior approval then a
penalty of up to 10% of the total marks for the assignment will apply for each
working day late.
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9 A closed examination is an examination where the candidates are allowed to bring
only writing and drawing instruments into the examination.

10 The final grades for students will be assigned on the basis of the aggregate of the
marks.

11 The Faculty of Engineering and Surveying does not offer supplementary
examinations.

12 Students who have undertaken all of the required assessments in a course but who
have failed to meet some of the specified objectives of a course within the normally
prescribed time may be awarded the temporary grade: IM (Incomplete - Make up).
An IM grade will only be awarded when, in the opinion of the examiner, a student
will be able to achieve the remaining objectives of the course after a period of non
directed personal study.

13 Students who, for medical, family/personal, or employment-related reasons, are
unable to complete an assignment or to sit for an examination at the scheduled time
may apply to defer an assessment in a course. Such a request must be accompanied
by appropriate supporting documentation. One of the following temporary grades
may be awarded IDS (Incomplete - Deferred Examination; IDM (Incomplete
Deferred Make-up; IDSM (Incomplete Deferred Examination and Make-up).

14 A minimum standard of communication skills must be demonstrated in order for
a passing grade to be achieved.
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