Example ADSR Envelope

Let’s look at an example ADSR envelope, and the amplitudes that should be generated.

For this example, we’ll use 100 samples per second over a 1.0 second duration, with maximum amplitude of
1.0 and a sustain amplitude of 0.5.

The attack duration will be 0.1 seconds, the decay duration will be 0.2 seconds, the release duration will be
0.3 seconds.

We can then compute the sustain duration will be 1.0 - (0.1 + 0.2 + 0.3) = 0.4 seconds.

Computing starting and ending indexes for each phase

The audio track that stores the amplitudes should be 100 samples long (1.0 seconds * 100 samples per
second = 100 samples).

Attack phase

The attack phase will start at index 0 in the audio track and go up to (but not including) position
100(samples_per second) * 0.1(attack duration) = 10. That’s the range [0, 10), in mathematical notation.

Decay Phase
The decay phase will start at the index where the attack phase ended, 10. It will go up to (but not including)

position 100(samples per second) * (0.2+0.1)(decay duration + attack duration) = 30. That’s the range [10,
30), in mathematical notation.

Release Phase

The release phase will start at the index 0.3 seconds before the end of the audio track. This is
100(samples per _second) * (1.0-0.3)(full duration - release duration) = 70. It will go up to (but not including)
position 100(samples per second) * (1.0)(full duration) = 100. That’s the range [70, 100), in mathematical
notation.

Sustain Phase

Finally, the sustain phase will start where the decay phase ended, 30. It will go up to (but not including) the
position where the release phase starts, 70. That’s the range [30, 70), in mathematical notation.

Computing the amplitudes

Each phase will be a linear ramp function. We need to know the starting and ending amplitudes to compute
the values correct.

Attack phase

Attack phase starts at 0 and ends at the maximum amplitude.

Decay Phase

Decay phase starts at maximum amplitude and ends at the sustain amplitude.
Release Phase

Release phase starts at sustain amplitude and ends at 0.

Sustain Phase

Sustain phase has all elements at the sustain amplitude.

Running the program

At a shell prompt, in the root of the repository, we can run the |[envelope_test| program with inputs that



match this example and see the expected output.

$ ./program-envelope-test/envelope_ test
Samples/Second: 100

Seconds: 1.0

Envelope style: ADSR

Maximum amplitude: 1.0

Attack seconds: 0.1

Decay seconds: 0.2

Release seconds: 0.3

Sustain amplitude: 0.5
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