Quilcom SIM-CHAU
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Design
The SIM-CHAU is a synthesiser configured to simulate the sound of a Chau gong, also known as a Tam-tam, Chinese gong or symphonic gong (there is much debate about naming!). Since it only uses synthesis techniques, and no samples, it’s very flexible at the expense of ultimate authenticity. 
My SIM-GONG had the possibility of simulating a Chau but it used a mixed approach to create the lower vibration modes and the chaotic sounds separately. This meant that you had to match the two synths to get a reasonable likeness. The SIM-GONG also made use of resonant comb filters to simulate chaos for the many higher frequency modes.
Since I made the SIM-GONG my good friend and DSP God, Martin Vicanek, came up with something I would have thought impossible, namely a filter bank consisting of 256 resonant bandpass filters and using very little CPU too! When fed with an appropriate noise contour the chaotic sound is significantly better than the comb filter technique, so I decided to make a synth more dedicated to this type of gong (which is also capable of simulating a Wind or Feng gong).
Playing
The synth is monophonic and will only play using middle C (60). It responds to velocity and you can simulate “warming up” the gong by pressing very softly at first. 
There are 2 options for damping the sound. If you press key B (59) the sound will damp at a preset rate as long as the key is held down. The other way is to use the MODWHEEL. For normal playing the modwheel should be set at minimum and if you want to damp the sound you should push the modwheel forward. This damping is proportional, so you can play (or automate) the damping behaviour. When pushed fully forward the damping is fast. If you click on the INFO… label you get a reminder popup. 

The info that follows will detail all the controls and panels…
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The included presets are offered as starting points and to demonstrate some possibilities to encourage exploration and experimentation.
On the left side of the preset manager is the small section where you select the preset by clicking on the preset name or paging though them using the arrow buttons.
The MENU selector is where you operate on presets and banks. You can save, load, copy or paste presets, or save and load a bank from this menu.
All changes made to any settings will be stored with the DAW song file unless the switch UNLOCKED is changed to LOCKED. This locking feature is to avoid losing settings if you just want to mess with editing but want to keep the original default parameters. 
The RENAME button allows you to name or rename a preset providing the preset manager is UNLOCKED. Otherwise the RENAME button is dimmed.
On the right side is a free text area for adding comments to the preset. These comments are saved with the song, and the preset if saved, providing the preset manager is UNLOCKED. Please be aware that you shouldn’t use a carriage return (Enter) in this text because the system won’t store any text after that. Also please be aware that when you RENAME a preset this text will clear, so if you want to keep it and just rename the preset, highlight the text, copy it then paste back in after you’ve renamed.
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The top area around the gong image features the controls which adjust the behaviour and timbre of the instrument.
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The MODES area is where you adjust the timbre of the gong.
We have 256 filters available so setting each one individually would be a thankless task. In addition the lowest 32 filters are repeated and used to create the initial strike sound. 256 filters are used for the whole sound and especially the chaotic component. Since the lowest 32 filters are set to the same frequency for strike and chaos there is no need to manually match two separate generators. 
Behind the scenes the synth makes use of pseudo-random sequences for the frequency values. These number arrays are then sorted low to high and fed to the filters to set their frequencies. The distribution of the filter values strongly affects the final timbre.
The ALL knobs affect the 256 chaos and 32 strike filters equally.
TIMBRE gives a choice of 20 pseudo-random sequence arrays. The TIMBRE frequency array chosen will always give the same sound when saved in a preset or song, so you’re actually choosing from 20 predetermined pseudo-random arrays. The TIMBRE chosen will affect the sound more or less, depending on other settings.
TUNING changes the distribution of the chosen array, to favour higher or lower mode frequencies. This sounds like the perceived overall pitch is changed.
RES sets the resonance of every bandpass filter used. At minimum the sound is more like filtered noise but, when increased, the timbre becomes more “metallic” sounding.
I suggest you select a preset and simply get used to the effect of adjusting these 3 knobs.
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The HIGH and LOW modes each have the same control method. As mentioned before, the lowest 32 modes are used for the initial strike sound and the remaining 224 modes for the higher chaotic sounds. Each set of modes feature a RANGE, OFFSET and LEVEL knob. 
The RANGE knob adjusts the transfer slope of the frequency values fed to it. When set to a low value the range of frequencies is narrower than when set to a higher value. So the RANGE knob sets the difference between minimum and maximum frequencies for the filter group. The OFFSET knob takes the RANGE of frequencies and adds an adjustable offset to the frequencies. This moves all the frequency values up and down and effectively tunes that filter group. Each filter group (HIGH and LOW) can have its LEVEL adjusted to provide a means of balancing the mix to suit.
Automation will only be smooth for the RES and the 2 LEVEL controls. This is because the other knobs create huge changes in the arrays which will be audible if changed while the gong is sounding.
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There are 2 envelopes to adjust in the ENVS area, one for the initial STRIKE sound and one for the delayed CHAOS sound. Larger gongs create a progressive “bloom” of the higher frequency vibration modes. For a large Chau this is usually around 2 seconds and the time taken is set on the BLOOM knob. The DECAY of the chaotic modes can vary according to many factors of the gong’s construction, so you can adjust this time with the DECAY knob. The DECAY time readout is only a guide since the decay is exponential.
The STRIKE envelope simulates the initial strike of the gong which typically excites the lower modes first. The MALLET knob simulates the hardness of the mallet head. This can be made from material as soft as wool or as hard as quite dense felt. When set low (to SOFT) there is a much reduced initial transient so the bloom can be built up more gently.
The STRIKE-DECAY sets the time for the lower modes to decay after the initial strike. Depending on construction, the Strike decay may be different to the Chaos decay, in either direction. The time readout is only a guide since the decay is exponential.
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In many settings, especially in symphony orchestras, the gong is manually damped because the natural decay can be very long, and once the initial bloom has made its contribution the decaying sound may be inappropriate. As mentioned before there are 2 ways to damp the sound. One is to press and hold the B key (59) to set a pre-determined damp rate. The other is to use the MODWHEEL. The DAMP MW knob tracks the modwheel position but it can also be adjusted with your mouse. The actual damping rate will be set by whichever is touched last. When saving a preset or song you should make sure the DAMP MW knob/modwheel is set to zero.

[bookmark: _GoBack]By carefully watching and listening to YouTube videos I came to realise that the swinging of a large gong, when it’s hit hard, causes a slight modulation of timbre in sync with the swing. Since, sadly, I don’t own or have access to a big one, I simulated this effect by ear in the SWING area. The RATE knob sets the frequency of the swinging. I measured a large heavy Chau on YouTube and the rate was about 0.8Hz. Clearly a smaller gong will swing faster so you can set a rate to match the simulated diameter, weight and suspension length. The RANGE knob sets the amount of the swinging effect, which is normally very subtle. The side-view animation may help to set the RATE visually. You need to hit middle C (the gong) harder to hear the effect more.
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The construction, placement and recording method can affect the spectral balance of a gong, so I provided a simple EQ using two shelving filters (again by Martin Vicanek) to operate as BASS and TREBLE controls. The AMNT knobs control the amount of cut or boost like on a regular home HiFi system. However, this EQ is more versatile because you can set the frequency at which the slopes sit for the BASS and TREBLE.
You may want to use your own equalisation plugin, so this EQ can be turned off with the orange LED-switch to save a bit of CPU. Note that when an AMNT knob is set to zero there is no change when the corresponding frequency is adjusted.
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The master VOLUME control features a system to indicate even brief peak clipping by turning the inner blue ring red for 1 second. The bar graphs for left and right are an indication of the average peak level.
This panel also contains the WIDTH knob which sets the width of the stereo field. The instrument itself generates a monophonic signal which is converted to pseudo-stereo using an array of comb and all pass filters. When WIDTH is at minimum the signal is mono. Setting it half way, as shown, gives a stereo image and increasing it further gives a wider field impression.
The RECORDER enables you to record and save wav files from what you play on the synth. The TIME can be set up to 60 seconds. Click on ARM and the recording will start when you play a note. The progress is indicated on a horizontal bar. Click on SAVE to store the wav file (stereo 44100 Hz 16 bit).
If you wish to cancel the recording click on the X button and the recording will be reset and cleared.
After saving a wav file please wait for several seconds before opening it because the creation and writing of the file isn’t instant.
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< CHAU 1 1/12 > JPlay middle only, with velocity response and modwheel at minimum.
MENU UNLOCKED RENAME Fixed damping with B (59). Modwheel also damps when increased.
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