Quilcom SIM-DUNUN
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Design
The Quilcom SIM-DUNUN is a plugin using only synthesiser techniques (i.e. no samples) to simulate this type of traditional African drum. Synthesis allows more control over the sonic parameters than you can typically achieve with samples. 
Traditionally the drum is played transversally (horizontal) on a stand or supported by a strap around the neck. It has a similar animal skin membrane at each end and tension is applied equally to the skins by a single zigzagged rope. A wooden stick is used to beat only one of the membranes by a single player, one player per drum.
Dununs come in all sorts of sizes and are made with varying materials, but typically 3 sizes are used for performance. The Dununba is the largest and lowest pitched. The Sangban is medium sized and the Kenkeni is the smallest. In more recent times the 3 drum sizes are grouped together and placed vertically in what’s called “Ballet style”. This allows a single player to play them with more complex and intricate rhythms. When mounted in Ballet style the drums are usually place directly onto the floor which has the effect of changing the timbre and sustain due to the lower membrane being fully damped. If they are raised on a stand there is little change in timbre from traditional style.
Some traditional style dununs have a simple iron bell, a “kenken”, mounted on the ropes and this is hit with an iron rod or a ring and used to embellish the rhythm. There is no attempt to tune a kenken to a drum.
Another significant variation is the “Talking drum” which is similar but has an hourglass-shaped body and in this case the ring of tensioning rope is squeezed by the player to dynamically change the pitch produced in order to suggest the intonations of the spoken language (and communicate in code!). The player will hold the drum under an arm in order to be able to squeeze it. For this reason a Talking drum is generally smaller than a regular Dunun.

If you’re interested to find out more, there is further information and links in the Background info folder in the zip download.

Playing the synth
The drum sound is played from middle C, C4 (60) up to C5 (72). The kenken bell is played from C3 (48) up to B3 (59).

What follows are details of the controls with more information about playing.





Styles:
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The type or style of drum is chosen with the selector and the corresponding image will be seen, as above. Internally the timbre is adjusted accordingly, but each still has a wide range of sounds available on the remaining controls.
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The sound of the beating stick itself will normally be quiet compared with the drum sound, but it will be more audible at close range. The timbre of the stick will depend on many factors but it will have a slight pitched component. The SIZE knob varies the pitch component and the LEVEL its volume. I suggest you turn the LEVEL high to hear the sound better, and then reduce it to a suitable volume.
The MUTE knob is provided to allow a degree of deadening of the sound to simulate a performance technique whereby the stick beats the drum but remains in contact, to mute the sound. This is played by either tapping a midi key or holding it down. When the setting is at minimum the mute sound is the same as the regular sustained sound, that is, there is no reduction of decay so shows x1.00. In this case, holding down a key will still give the fully sustained sound. When the MUTE value is reduced, a held-down key will deaden the sound according to the ratio shown on the readout. So a setting of x0.50 will reduce the decay time by a half and so on. In this case you tap the key for a fully sustained sound and hold a key down for the muted sound.
There is another way to play muted sounds, by using key A2 (45) which will give a mute of 0.3. This key allows you to deaden a currently ringing sound and can be thought of as a “choke”.
Having listened carefully to demo performances, when a player plays a low-impact mute I sometimes heard a stick bounce, so you actually get 2 strikes, the 2nd being quieter. This is not always present, and I guess depends on several factors not excluding the player’s grip on the stick. The BOUNCE knob allows you to set the time between the initial and bounced strike. I tried to incorporate this bounce automatically when a midi key is held down, but it needs about 150mS to accurately evaluate when a note is held, by which time it’s far too late to re-trigger! Therefore I provided keyswitch B3 (47) to enable the bounce sound. The keyswitch should be operated at the same time as the drum key is pressed. It’s more audible on softer (lower velocity) hits, which simulates real playing since the muted hit is traditionally quieter than a regular strike.
When a mute is played, pressure is applied to the skin, causing a slight upward shift of pitch. This is built into the simulation.
If you click on the ? you get a text box to remind you about the keyswitches etc.
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The SKIN thickness, material, tension and diameter have a profound effect on the sound produced. I provided 3 knobs to adjust through a wide range of sounds.
SUSTAIN is the time it takes for the sound to reduce to zero. SUSTAIN is used here as a musical term, but in synth circles it would be called Decay and/or Release. This setting will interact with any MUTE value set above, so the SUSTAIN setting can be considered to be the longest duration, which can then be reduced by muting.
When a membrane is first struck, many high frequency and chaotic modal waves are created which radiate from the strike point, interact and reflect in the first few milliseconds before the more mathematically predictable modes are resolved. This initial excitation is simulated and the STRIKE knob simply sets the volume.
Apart from the skin affecting sustain, it also contributes to the timbre of the sound, along with other aspects of the drum’s construction. I provided the TIMBRE knob to operate as a macro to give a wide range of timbres, ranging from dull and dark to bright and “ringy”. This range was based on auditioning videos on YouTube and goes somewhat beyond realistic! It’s a synth after all, so why not? Also, for a Talking drum the size is smaller so the sound will be higher pitched and brighter than a regular Dunun.






[image: ]
As I mentioned before, dununs can be various sizes and pitches. In a Ballet style arrangement there will be 3 drums; Dununba, Sangban and Kenkeni. I measured the pitch ranges of some Ballet style recordings and the most common is a range of about 1 octave between low and high, with the Sangban at about a fifth interval. Since the tuning and perception of pitch varies I’ve provided a knob for the LOWEST drum and for the HIGHEST drum, so the Sangban will fall about half way between them. The LOWEST knob has a readout of the nearest midi note number and corresponding name. This refers to the fundamental mode (0,1) but the perceived pitch may differ due to the effect of the higher modes of vibration. These knobs have a continuous range and for fine adjustment hold down the SHIFT key while dragging.
The HIGHEST knob’s readout is the offset in semitones above the LOWEST note. If you double click the knobs (or use the DEFAULT button) you’ll get perfect equal temperament tuning and can kind of play tunes chromatically over an octave. Real drums are never that accurate!
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If you choose TALKING DRUM on the selector, the above set of controls will become active so you can adjust the variable pitch response. You can control the pitch via any MIDI CC# number which you can enter in the edit box. 1 is modwheel and 2 is Breath Controller. I chose this method rather than using the pitchbend wheel because you have twice the physical control range with the modwheel and no dead-band at the centre. Also I now have a breath controller and it’s great fun!
The PITCH knob can be operated with your mouse if you have no modwheel or controller, otherwise it displays the amount of pitch increase.
The RANGE knob sets the maximum upper pitch when the ropes are squeezed tight. The readout is in semitones above the minimum pitch and on a real Talking drum is typically around 1 octave.
On a real Talking drum, when it’s first tuned a tension is set to give a minimum ringing pitch. But often I heard drums which didn’t ring with no player’s squeeze applied. I assume this is because the skins stretch with use, and maybe the ropes too (sometimes made from leather). So I provided the SLACK switch. When it’s turned off you get the minimum note set on the PITCH knobs but when SLACK is turned on the minimum controller value drops the pitch rapidly and at zero chokes the sustain fully. This “slack” range operates over about the first 15% of the PITCH range. I don’t normally simulate instrument defects but I heard this SO often that I included it.
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Some African musical traditions attach a simple bell called a kenken to the top of the drum to embellish the rhythm.
[bookmark: _GoBack]This bell synthesiser can be turned off with the orange LED switch because it will use some CPU even when not being played. The kenken is available from notes C3 (48) to B3 (59). The lowest pitch for C3 is set with the LOWEST knob and the highest pitch for B3 is set with the HIGHEST knob. All the chromatic scale is available between these limits. Real bells are not tuned to the drums so form a purely rhythmic component. They are hand-crafted from iron so no two will sound the exact same pitch. I noticed that after the initial strike sound that a high harmonic had a much longer sustain than all the others, so this is simulated. The SUSTAIN knob adjusts the length of the decaying sound proportionally. The LEVEL knob adjusts the volume of the Kenken.
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The SPREAD knob adjusts the width of the stereo field. When fully down the sound is mono. When set halfway it’s stereo and above that extra-wide.
The stereo source is provided by regional panning based on the notes played. The Dununba (bass) is normally placed centrally and so the lower notes C4 (60) to D4 are panned centrally (with small variation). Eb to Ab are panned left and A to top C are panned right. Within these regions are small variations of panned placement. This allows you to simulate a Ballet style drum set or several Dunun players using just one instance of the plugin and one instrument track in your DAW.
Panning for the kenken bell is made the same way, so if you want a bell sound in the same panned drum location, play the same note as the drum but 1 octave lower.
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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 or 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 preset, 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.


Effects
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I provided 2 environmental effects which can be turned off with the orange LED switch and then will use no CPU.
The first optional effect is a ROOM simulator.
SIZE is a macro control for a triple delay system and sets the reflection delay time for all three delays. REFLECT is a macro that adjusts the simulated sound absorption of the walls etc. LEVEL sets the volume of the reflections heard which are added to the dry sound. If the microphone is close to the instrument, the reflections will be at a lower level against the instrument’s sound, so the LEVEL knob can adjust the balance.
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The REVERB uses the excellent MVERB 7B engine made by Martin Vicanek.
TAIL sets the length of the reverb tail for it to fall to T60 (-60dB below initial).
DAMP simulates a more absorbent environment and turning it up progressively attenuates the higher frequencies in the tail.
WIDTH sets the stereo width of the reverb.
MIX adjusts the balance between dry and reverb sound.
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The output VOLUME control has 2 vertical bar graphs which indicate average peak levels. If even short clipping occurs the inner pale blue ring will turn red for 1 second.

The RECORDER on this synth can record sounds or a short performance up to 10 seconds.
To make a recording, set the anticipated maximum TIME then click ARM. When a midi note is played the recording starts and a progress bar appears. Click on SAVE to open a regular Windows save file dialogue where you can save your recording as a WAV at 44100 Hz 16 bit stereo.
If you don’t get it right, just start again because the buffer will be cleared and overwritten. The processing in memory is simple so you can’t stop a recording once started; you have to wait until the progress bar disappears. Also, it can take a few seconds to create the wav file and write it to disk once saved.
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