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COURSE DESCRIPTION:

In this course the principles of both analog and digital video systems are studied, including broadcast transmitters and television receivers. Both analog and digital audio  amplification schemes are discussed with exposure to current hardware. Standards and  developments  in video satellite systems and high definition television as well as common digital modulation techniques are covered. Data acquisition systems related to test instruments and the use of engineering tools such, as Matlab and Simulink are included. 

TEXTBOOKS AND MATERIALS REQUIRED:

TELEVISION AND VIDEO SYSTEMS
Operation, Maintenance, Troubleshooting, and Repair

By Charles G. Buscombe

Prentice Hall, 1999
ISBN # 0-13-442088-8
SUPPORT MATERIALS, REFERENCE BOOKS:

Electronic Communication Systems 2nd edition; by Roy Blake; St. Paul, MN., West Publishing Company

COURSE POLICIES:

Attendance at all labs is mandatory.  It is the student’s responsibility to obtain all course materials and due dates. Any tests missed, for other than medically related reasons, will be assessed a mark of ‘0’. There will not be makeup tests. The evaluation weighting will be changed for the remaining tests if one is missed.

TYPES OF EVALUATION USED IN THIS COURSE AND THEIR WEIGHT:

TYPE






WEIGHT (percentage of final grade):

Term Tests (3)




50%

Final Exam





25%

Labs.






20%

Assignments




 
  5%

A passing grade of 50% in both the lab and theory portions of the course must be obtained in order to pass the course.

COURSE GOALS/STUDENT LEARNING OUTCOMES 

Upon successful completion of this course the student must be able to:

1. Identify waveforms and signals specific to the video environment in the time and frequency domains.

2. Analyze synchronizing pulses and video information within a composite waveform.

3. Evaluate performance of video equipment by way of calculations for such specifications as bandwidth and resolution as well as system signal distribution losses.

4. Implement test equipment in the time domain to initiate fundamental troubleshooting techniques.

5. Explain the standard existing in current audio and video systems.

6. Analyze and explain theory of audio and video circuit operation.

7. Explain the relationship of such things as PCM, compression and transform coding to digital video systems.

8. Explain the principles of digital satellite transmission.

9. Identify digital modulation impairments through the analysis of eye waveforms. 
10. Develop systems troubleshooting skills.

11. Design a graphical user interface ( GUI) in a data acquisition environment.

12. Simulate system performance and signal processing using engineering tools such as Matlab and Simulink.

SPECIFIC CURRICULUM OBJECTIVES BY UNIT:

Unit 1: Baseband Video and Television Broadcasting Schemes  (Weeks 1 & 2)
A.  Curriculum Objectives: 

1.1
Describe in detail the NTSC system and other similar systems.

1.2
Calculation of bandwidth, location of luminance, chrominance, aural and visual carriers.

1.3
Analyze baseband and composite signals in both the time and frequency domain.
B.  Evaluation of Course/Component Curriculum Objectives: 

Term test, Assignment, Lab Performance

Unit 2:  Television Receivers, Crt Displays And Monitors 
           (Weeks 3, 4 & 5)  

A.  Curriculum Objectives: 

2.1
Explain the scanning principles of a television receiver.

2.2
Analyse in detail the various circuits of monochrome and colour television receivers.

2.3
Describe the RGB and composite monitors currently in use.

2.4
Calculate Resolution.

2.5
Perform test and alignment procedures on T.V. Receivers and computer monitors.

2.6
Construct and analyse a typical sync separator circuit.

2.7
Analyze the process of chroma modulation and demodulation.

B.  Evaluation of Course/Component Curriculum Objectives: 

Assignment, Lab Performance, Term Test

Unit 3 System Troubleshooting and Circuit Calibration (Weeks 6,7&8)
A.  Curriculum Objectives:  

3.1 Implement power voltage and signal measurement techniques where 

       line isolation is required. 

3.2
Explain the magnetic recording methods for aural and visual signals.

3.3
Describe the video recording formats in common use.

3.4
Apply adjustments to video recorders.

3.5
Implement troubleshooting techniques on audio and video equipment.

3.6
Perform alignment procedures on video recording equipment.

B.  EVALUATION OF COURSE/COMPONENT CURRICULUM OBJECTIVES: 

Term Test, Assignment, Lab Performance

Unit 4  Compact And Video Disc Systems and Digital Audio  (Week 9 & 10)
A.  Curriculum Objectives:  

4.1
Describe the operating principles of the unique circuits and systems implemented in CD and DVD encoding and decoding.

4.2
Analyse the process of A to D, sampling, oversampling, filtering and D to A.

4.3
Discuss the processes of error correction coding and EFM.

4.4 Characterize the standards and operating principles of a digital video system.

4.5 Use test equipment to monitor the performance of digital signals processes.

4.6    Analyse the performance of a Class D amplifer.

B.  Evaluation of Course/Component Curriculum Objectives:

Assignment, Lab Performance

Unit 5: Satellite Systems And Video Distribution (Week 11)
A.  Curriculum Objectives: 

5.1
Analyse techniques and standards applicable to satellite and cable distribution systems.

5.2 Evaluate the implementation of current digital satellite formats.

5.3   Position a digital satellite-receiving antenna. 
B.  Evaluation of Course/Component Curriculum Objectives: 

Assignment, Lab Performance

Unit 6: Image Transmission Systems/New  (Weeks 12, 13 & 14)                           

A.  Curriculum Objectives: 

6.1 Design a live or simulated data acquisition process using Agilent VEE.

6.2 Design a simulation model of a signal processing event using Matlab and 

             Simulink.

6.1
Understand the fundamentals of CCTV, IDTV and HDTV.


6.2
Analyze and explain the impact of digital technology in television and radio. 

6.3
Determine the suitable compression techniques to be used for a specific video imaging format.

6.4
Evaluate digital modulation techniques implemented in ATV applications.
B.  Evaluation of Course/Component Curriculum Objectives: 

Final Exam, Lab Performance

