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Lab 13 Controllers and Modulation

Gamepad USB Controller

Connect the Gamepad USB cable to the computer. Make sure the switch on the 
bottom of the gamepad is set to the D position.

Run joy.ck

It's in the m208Lab13 folder.

Button Mapping

Operate every button and joystick on the gamepad. You should see a messages 
appear in the Console Monitor for every action. The button numbers should be 
mapped as shown.
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Gampad Values
0 down,	  up
1 down,	  up
2 down,	  up
3 down,	  up
4 down,	  up
5 down,	  up
6 down,	  up
7 down,	  up
8 down,	  up

axis	  0,2 ±1.0	  east	  west
axis	  1,3 ±1.0	  north	  south

hat
0	  -‐	  7	  clockwise	  rota@on	  
star@ng	  from	  North

8	  is	  buFon	  up
Mode Switch	  hat	  with	  axis	  0,1

Modulation

Modulation is the process of varying one or more properties of a periodic 
waveform, called the carrier, with a another waveform called the modulator. The 
three key parameters of a periodic waveform are its amplitude, frequency, and 
duration. Any of these properties can be modulated  by another waveform to 
obtain the modulated modulated. A musician modulates a tone (a periodic 
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waveform) on a musical instrument through touch and pressure. 

The Modulator and Carrier

Modulation requires two waveforms called the modulating wave and the carrier 
wave. The carrier wave is modulated (modified) by the modulator wave. The 
modulating wave can be either bipolar or unipolar. Typically the carrier wave is 
the higher frequency. Modulation is sample by sample multiplication. 

Ring Modulation

Ring Modulation is the simplest form of modulation. It multiplies two bipolar 
signals sample by sample. If the two signals are sinusoidal, the output of the ring 
modulator would be the sum and difference of the two frequencies. The 
fundamental frequencies of the two sinusoids will disappear. This corresponds to 
the trigonometric identity for multiplying two sine or cosine waves.

and

In this plot of ring modulation, the modulator wave is black, the carrier wave is 
light blue, and the result is red.
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One use of ring modulation was to create robotic voices in early sci-fi movies by 
ring modulating a human voice with a sine wave.  Try this example.
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Gamepad Controller and Ring Modulation

Let's try controlling the ring modulator frequency with the Gamepad controller. 
Enter this code. Move the right joystick to change the modulator frequency and 
press button 1 to stop.
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gamepadRingMod2.ck

Add more gamepad controls.
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Control Mapping
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joystickLeft axis 0 (east west) SinOsc frequency (button 5 down)

joystickRight joystick axis 2 (east west) carrier playback rate change

button 1 down carrier playback rate normal 1.0

button 4 down connect modulator

button 4 up remove modulator

button 5 down connect SinOsc

button 5 up remove SinOsc

button 6 down play carrier backwards

button 7 down carrier start at random position
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