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Pure Data Examples for Sound Synthesis and Effects
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This text is prepared to run through basic techniques of sound synthesis and effects. The reader
should know the basics of Pure Data. As programming is not described here, logics and programming

can be learned by looking into each sub patch.

ME AR Additive Synthesis

W6 R E TOMBEDOER Adding sine waves up to 6th harmonics.  ex106b.pd
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With presets for saw tooth, triangular and square waves
Observe waveforms, and spectra. Cosine phase generates different waveforms.

Sliders adjust values between -1 and 1.
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WD  Bell sound ex112.pd
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Frequencies of higher harmonics are not multiples of fundamental frequency.
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2. BT — 7 NICLBDHESK Wave table synthesis
W) T — 7 V&K Wave table synthesizer ex101.pd
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Sine, saw tooth, triangular and square waves formed by additive synthesis, and imported to wave

table. Arbitrary waveform can be written on wave table array.
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WY RRRT7 4 V& —%%% Adding band pass filter ex109b2.pd
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WM. Xn—7Yx3xb—H%%% Adding envelope generator exllla.pd
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WA OY A P RIEZ %% %  Adding sine wave oscillator for modulation Synth_wt_02.pd
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Basic configuration of the wave table synthesizer is complete by adding sine wave oscillator for

modulation.

SETET S,

Low frequency modulation to wave table makes vibrato, to filter makes wah-wah, and to amp makes

tremolo effects. Sync button on the oscillator generates frequency proportional to wave frequency, so

that modulation to wave table (choose sine wave) generates higher harmonics so called FM

synthesis.
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3. ¥ 7V 7FIR Sampling

WYY A" 7Y 7 Sampling of Kalimba(Mbira) ex118.pd
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Kalimba(Mbira) is a finger picking instrument with metal bars. Four sounds (notes are shown as x
on octave keyboard) of Kalimba is recorded, and pitch is transformed to make chromatic scale. Each

color of the key shows the range using same samples,
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One second mic recording starts by pushing red button. Two tracks can be recorded separately. Left
buttons play samples and sliders generates scratch sounds. Multiple sliders can be handled

simultaneously by MIDI controller.
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W/ 7 ==27—4/ Granular synthesis (test version) ex119.pd
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pd file_load: choose sound file,
voice_nk_201 : voice sample
aaa220a : vowel sample
pd speed: adjust reading speed
—size! g grain size is variable between 32-1012, means 0.7ms~23ms intervals, 1400Hz~44Hz
frequency. Influence changes if periodicity of the sample is within grain.
—grain keyboard and slider: adjust reading frequency of each grain
*!original value
keyboard adjust between 2 octaves (1/2~2) keyboard adjust between 4 octaves (1/4~4
Pitch can be changed without changing playing speed.
—sample keyboard and slider: adjust reading frequency of wave table
*!original value
keyboard adjust between 2 octaves (1/2~2) keyboard adjust between 4 octaves (1/4~4)
Playing speed can be changed without changing pitch.
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4. ¥4 FI v 7L VDO#E%E Dynamic Range Compression
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load file: Select SQAMG69n.wav (pop sound) or SQAM58n.wav (guitar)
comp on; Choose normal, amplitude ratio is 1, thus no effects
comp on: Choose demo patch #3E5 &
attack and release are set to 40ms (time delay to start/stop compression)
compression ratio: 3

threshold minimum and maximum level to apply compression : 10dB~80dB
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5. BEEFMEDOFHFE Frequency Response Equalization
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FFT (Fourier transform) is used to equalize (adjust) frequency response.

After FFT, each gain of spectrum components can be adjusted by tracing the curve, then inverse

FFT outputs the results.

Noise source apparently shows the effect by comparing output spectrum to gain curve.
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BIE L 7% Delay and Reverberation

WEIEIC KD 2—F A% chorus by modulated delay time  spatial_chorus02.pd
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Source signal with delay modulated by sine wave is added over the original source. Spatial effect is
emphasized by reversing the polarity of modulated signal between stereo outputs. Source can be

selected from synthesizer or file. Modulation frequencies and depth can be adjusted.
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WA L% Artificial reverberation
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reverberation.

Feedback filters and feed forward filters are connected in multiple stage to make flat frequency
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