TMS320C5510 DSK Application 5

The fifth in a series of applications to show practical applications of Digital Signal Processing (DSP) with the TMS320C5510 DSK. 

	1.
	Alien Voices. Uses ring modulation to alter the spectral content of speech and music. Widely used in science fiction films and television to generate strange voices for aliens. The digital signal processing is very simple.


As an audio source, the output from a CD player or a walkman can be used. 

In order to produce quantifiable results, a sine wave generator in the range 20 Hz to 50 kHz is useful. 

Feedback to author:  Richard@sikora.demon.co.uk

Application 5

	Description:
	Generating alien voices using ring modulation. 

Ring modulation is based on the following identity.

Sin A * sin B = ½ ( sin (A+B) + sin (A-B))

The audio input sin A is multiplied by a reference sine wave sin B to produce sum and difference frequencies. 



	
	

	Equipment Required:
	TMS320C5510 DSK

CD Player or walkman

Connecting cable 1/8 inch jack (3.5mm) to 1/8 inch stereo jack (3.5mm)

Headphones or passive computer speakers or powered computer speakers

Microphone

A signal generator capable of generating a sine wave in the range 20 Hz to 50 kHz is useful

Connecting cable from signal generator to DSK.

	
	

	Code Source:
	alien_voices.zip

	
	

	Installing the Application:
	Install the software from the file alien_voices.zip using the procedure described in the document Installing the TMS320C5510 DSK Applications. There is a .asm file and the library file dsplib.lib needs to be included in the build for this project.

	
	

	Running the Application:
	Set the user switches to position 0, that is straight through. 

Try speaking into the microphone and listen to the effect. Note how far the microphone must be held away from the loudspeaker to avoid acoustic feedback (howling).

Set the user switches to position 1. Note how far the microphone must be held away from the loudspeaker to avoid acoustic feedback (howling).

At low frequencies, ring modulation causes a warbling effect.

Switch settings 8 to 10 divide the output into sum and difference effects. 

Switch settings 11 to 14 ring modulate the input at one frequency and then another. The net result is the input frequency is shifted by the difference between the two modulating frequencies. 

Finally, switch position 15 also adds reverberation to enhance the effect of ring modulation. 

	
	

	Further Experiments:
	Alter the frequency of the sine wave to change the effect.

Use triangular and square waves to modulate the input signal. 

	
	

	Questions:
	How could ring modulation be used to stop acoustic feedback?

What happens to the sum and difference frequencies when the audio input and the reference sine wave are exactly the same frequency?

Why is ring modulation not very useful for musical applications?

How can ring modulation be used to shift the input frequency?
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