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Name:                                                                                                     

	Problem
	Points
	Score

	1(a)
	10
	

	1(b)
	10
	

	1(c)
	10
	

	2(a)
	10
	

	2(b)
	10
	

	2(c)
	10
	

	2(d)
	10
	

	3(a)
	10
	

	3(b)
	10
	

	3(c)
	10
	

	Total
	100
	


Notes:

(1) The exam is closed books and notes except for one double-sided sheet of notes.

(2) Please indicate clearly your answer to the problem.

(3) If I can’t read or follow your solution, it is wrong and no partial credit will be awarded.

Problem No. 1: A rare bird, found in the most remote parts of Brazil, has a sound production system remarkably similar to a human’s speech production system. This bird, known as the silver-throated ayees, has a “two-word” vocabulary: “suit” and “shoot” (pronounced as a human would pronounce them). It has a lifespan and aging pattern similar to humans.

(a)
Sketch the wideband spectrogram of these two words for a typical adult male bird.

(b)
Explain how the spectrograms of these words would differ for an elderly bird and an infant bird.

(c)
Perform a linguistic analysis of these words and describe how you would build a machine to recognize, or differentiate, between these two words.
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Problem No. 2: Consider a linear system with the following spectrum:

(a) Model the spectrum as a digital filter. Explain how you would estimate the coefficients of your filter.

(b) How many parameters are required to model this spectrum to an acceptable level of precision for a simple speech recognition system? Justify your answer.

(c) Consider the output signal that results from applying a periodic pulse train with a fundamental frequency of 500 Hz as an input to this linear system. Sketch and describe the resulting spectrum.

(d) How would you estimate the spectrum of the linear system if you only could measure the output signal and had general knowledge that the input signal was a periodic pulse train (but you did not know the fundamental frequency)?

Problem No. 3: Consider the system: 
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(a)
Sketch the impulse response and frequency response of this system. Be as specific as possible.

(b)
How does 
[image: image2.wmf]a

influence the impulse and frequency responses?

(c) How is this useful in speech processing? How would you optimize the value of 
[image: image3.wmf]a

? 
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