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Design
The Quilcom SIM-DIZI is a synthesiser configured to simulate the sound of a Chinese dizi flute. A dizi makes use of a membrane glued over a hole next to the blowing hole (seen above the TENSION knob above). This membrane adds a high pitched buzz to the otherwise mellow tone of a transverse flute, which is usually made from bamboo. This makes the dizi a type of mirliton, similar to the operation of a kazoo but sounding completely different. The timbre is made much brighter by the membrane.
The synthesis model used can also be adjusted to simulate a regular transverse bamboo flute, a western concert flute and edge-blown flutes, as demonstrated by the presets.
The Background info folder contains much more detail if you are keen to learn more.
My “SIM” series of synths follows a common philosophy, namely to use only synthesiser techniques and no sample players. Apart from me loving a challenge, the upside is having control over many parameters to shape the sound and performance as you wish, which is generally not possible even with huge sample sets. Of course the synth is free too, whereas sample sets, of necessity, involve a colossal amount of work to accurately capture a whole range of sounds, not to mention the articulations provided by professional musicians. That costs a lot of time and money, so I guess good sample sets can never be free. 
The downside to using pure synthesis is that authenticity to the modelled instrument will rarely be as convincing as real instrument samples, so you balance authenticity and cost with flexibility.



Overview
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At the top is the preset manager which contains starting points for different flute types.
The main panel is where you set the timbre and performance settings.
The PITCH panel is where you can offset tuning and handle pitch bending.
There are two ambient effects included and finally the master volume and a sound recorder.
What follows are details about the individual sections and controls…
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The TONE panel adjusts the main timbre of the flute. The LOW, MED, HIGH and HIGHEST knobs are actually macro knobs for additive synthesis and other processes.
On lower quality instruments the bamboo inside the bore can be rough and uneven. This has an effect on the smoothness of the sound, since uneven surfaces can affect the timbre due to turbulence. When the ROUGH knob is at minimum a perfectly smooth sound is obtained. Turning it up will increase the roughness sound component.
ONSET sets the attack time of the main sound. For fast pieces it can be reduced as low as 10mS. Internally, the attack is scaled to the keyboard pitch, so lower notes have slightly longer attack times.
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This is where you set the balance between the sound of the air and the tonal part of the sound. The MIX knob sets the initial balance and goes between pure air and pure tone sound. The ENV knob determines the amount of modulation of the MIX value set. With ENV set to minimum the MIX is purely manual. Increasing the ENV value can give an initial chiff of air sound followed by the tonal sound.
The settings influence the type of flute being simulated, from panpipes to pure flutes. Note that this also simulates the microphone distance from the flute, because at higher distances less air sound gets through.
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The COLOURATION section enables you to have slightly different timbres and volumes for individual pitches. This can be used to simulate different listening environments as well as uneven characteristics of individual instruments.
Turn it on with the LED switch. The 3 knobs control a dual comb filter. FREQ sets the first frequency where reinforcement happens. RES sets the resonant behaviour and MIX is a blend between filtered and dry sound.
In use you can tweak by ear but one way to adjust is to decide on the span of the flute, let’s say from middle C upwards. If you want the lowest note, middle C, to be louder then play it and adjust the FREQ to hit a peak. If you don’t want coloured sound, turn the COLOURATION system off to save some CPU.
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Good players can achieve a surprisingly high dynamic range which is essential for expression. The BLOW knob adjusts the volume and timbre together as a macro function. You can select a modulation source for this knob by setting a CC number in the edit box. As shown, it’s set to CC# 1 which is the modwheel. At very high setting the flute will jump up to the next octave.
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The membrane is an important part of a dizi’s timbre and distinguishes it from a regular flute.
TENSION simulates the looseness of the membrane glued to the hole. For the purest sound set it to maximum tension. Reducing the tension will increase the unevenness of the buzz, so much so it tends towards a kazoo-like sound. 
SIZE simulates having different size membrane holes and material thicknesses. This knob is a macro control for adjusting the formants created by the vibration.
LEVEL sets the volume of the membrane’s buzz. If the listener or microphone is further away the membranes contribution will be reduced. To simulate a regular flute with no membrane, turn the LEVEL down to minimum, whereupon the picture will change to a western flute to indicate there is no membrane sound.



EXTRAS
The 4 extras are provided as performance controls.
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I used the term AUTO OVERBLOW to mean when a player blows slightly harder than is required for a given note. This is sometimes heard in fast and wide-ranging performance and is characterised by a short “squeak” heard before the player corrects the embouchure. The best players will hardly ever do this. 
If AUTO OVERBLOW is turned on, you can set the chance of hearing the sound. The sound is only heard when a new note is played from silent and not with legato playing.
Clicking on ?? will remind you that you can manually reach the 2nd octave by pressing the midi F2 (41) key. This key gives you direct control over the sound, rather than it being random.
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Ornaments are addition “accidental” notes added to embellish a tune and/or rhythm.
At any time you can press the midi key B2 (47) to generate an ornament. A selection of 7 ornament types is available using the selector/arrows showing CUT in the picture above. The types are CUT, TAP, ROLL, CRAN, LONG ROLL, TRILL and RANDOM.
The SINGLE switch can be switched to LOOP. This means you can have a single ornament or looped.
If AUTO ORNAMENTS is turned on, the VELOCITY THRESH knob will be available whereby you can set a velocity value above which an ornament will sound. This means that while playing you can create an ornament by hitting a note harder.
The SPEED knob sets the duration or repetition rate of the ornaments. I find that slower music sounds better with slower ornaments and vice versa.
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Vibrato is an important way to add expression to longer notes. It seems that in musical terms vibrato means vibration rather than just frequency modulation. For a flute, the frequency modulation is small, the timbre modulation is wider and the amplitude modulation is widest in range. For synth players and guitarists amplitude modulation would be termed tremolo but in classical music tremolo means something more like a trill; rapid switching between two notes.
When AUTO VIBRATO is turned on you can set a DELAY time before vibrato is introduced. The delay starts from when a new note is pressed, including for legato playing. DEPTH adjusts the range of the vibrato and it might be good to automate this knob and the SPEED knob to improve expression.
When AUTO VIBRATO is off, you can introduce it by pressing the midi key A2 (45).
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FLUTTER is rapid vibration of the air flow and is achieved using the tongue or throat. The SPEED control sets the rate of flutter which will be subtly different between players. It can be triggered using midi key G2 (43). In the many videos I watched it seems to be used quite infrequently.
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Here you can set the tuning of the plugin and choose the pitch bending behaviour.
The pitch bend range is set to maximum of +/- 1 whole tone. There are 2 methods to pitch bend: HALF HOLING (shown above) and EMBOUCHURE.
Half-holing is a method of slowly covering or uncovering an adjacent pitch hole and provides a smooth transition with little change in timbre. This isn’t possible on a keyed western flute. 
Embouchure bending is when the strength and direction of the blowing stream is altered to provide a small pitch bend. This method also causes a change in timbre and volume. It’s possible on a dizi but difficult and is more likely to be used on a western flute. On the SIM-DIZI, pitch bend via embouchure is a macro function that control timbre and volume and at a high bend upwards the note will go to the 2nd octave.
If BEND FIRST is turned on, when a new note is pressed the velocity will determine how long the note takes to bend UP to the chosen pitch. A lower velocity will cause a slower bend up. This only works with new notes and not when playing legato.

EFFECTS
To demo the presets I’ve included 2 “environmental” effects: Echo and reverb. If you prefer to use your favourite FX plugins just turn these off with the LED switches and they won’t use CPU.
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This is a simple repeat echo and the delay time is set with the TIME knob. FBK is for setting the amount of feedback for the tail to die away. HI CUT sets the loss of higher frequencies as the repeat fades, to simulate a more sound absorbing environment. The LEVEL knob sets the amount of echo mixed in with the dry signal.
L-L R-R means the repeat doesn’t swap channels.
This can be switched to L-R R-L INV whereby each repeat swaps channels and one is inverted. This gives a different character to the echo.
Note that when very short times are set the ECHO turns into a comb filter.
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This reverb uses a lovely sounding engine made by Martin Vicanek; the MVERB 7B.
TAIL sets the length of time it takes for the decay to drop -60dB (T60).
DAMP sets the amount of higher frequencies lost during the decay tail, to simulate a more sound absorbing environment.
WIDTH sets the stereo width of the reverb tail.
MIX sets the balance between dry and wet signals.
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The master VOLUME control features a stereo level indicator which indicates average peak values. If even a brief clipping occurs the ring inside the knob 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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The preset manager contains several presets for different flute sounds and types. These are provided as easy starting points for you to tweak as you wish.

On the left side 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 button 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.
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