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Answer three questions
The use of electronic calculators is NOT permitted

Note: Do not answer more than the required number of questions.  Clearly
cross out anything you do not wish to be marked.
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1)
What sampling interval and resolution is used for capturing CD quality sound? Justify this choice using perceptual arguments.

 (4 marks)


Sound data is compressed for storage and transmission. What properties of the digitised data makes compression possible?


(2 marks)


Describe two algorithms that exploit these properties in compressing sound data.


(8 marks)


What degree of compression might be expected by using these algorithms?

 (2 marks)


What other methods of compressing the data might be used that yield higher compression rates?

 (4 marks)

2) The movements of aircraft on the ground are directed by one of the ground staff making very clear arm gestures. Discuss how a multimedia system might:

(a)
capture the arm movements, that is, capture data and separate the arm movements from any other movements that might be visible,

 (4 marks)

(b) process the data to extract and record instantaneous arm positions,

 (4 marks)

(c) translate hand positions into gesture primitives, 

(4 marks)

(d) match sequences of arm positions to known gestures,

 (4 marks)



What safety precautions would this system require in order to prevent aircraft crashes?

 (2 marks)



How might the system be modified to operate in the daylight and at night-time?

 (2 marks)
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3)
Note: define carefully any technical terms used.

Describe techniques that may be used to recognise

(a) isolated single words


(5 marks)

(b) continuously spoken words


(5 marks)

Explain why each technique cannot be used efficiently in the other application.


(2 marks)

Which of these techniques would you use for making a telephone answering application? Justify your answer. 

(2 marks)

How can you use this system’s functionality to your advantage, and how can you compensate for the poor quality of the data?

 (3 marks)

What additional functionality would you need to make interactions with this system more natural?


(3 marks)
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4)
You have been asked to implement a visual surveillance system to monitor the public areas of a bank.

Describe 

(a) where you would site the video camera or cameras you will use?


(1 mark)

(b) how you would decide on the resolution of your cameras?


(1 mark)

(c) how you will process the data to identify the regions of the image that correspond to people in the bank.


(6 marks)

(d) how you would translate the people’s image locations into locations on the floor of the bank


(6 marks)

(e) how you might identify a person’s behaviour from the data.


(4 marks)

How could you extend your system to solve the problem of one person obscuring the movement of another?



(2 marks)
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5)
What applications might require a head and shoulders image of a person that “speaks” a preprepared script?


(2 marks)

Describe a method by which such an animated head might be prepared.


(6 marks)

What methods can be used to increase the realism of the animated head?


(8 marks)

How can the synchronisation between the speech signal and the animation be controlled automatically? 

(2 marks)

Is a lifelike avatar required or desirable?


(2 marks)

END OF PAPER

