Quilcom SIM-GUZHENG
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Design
The SIM-GUZHENG is a plugin designed to offer a simulation of this Chinese zither-like instrument which has ancient origins. It uses only synthesiser techniques and no samples, so offers flexibility in sound design at the expense of ultimate authenticity.
The modern-day design has settled on 21 strings tuned to a major pentatonic scale in D. However, historically there have been many other configurations going up to 26 strings. The SIM-GUZHENG features 24 strings, simply because 24 strings use the same CPU load as 21 strings, so why not? 
If you want to learn more about the real instrument, take a look in the Background info folder for PDFs and links.

Playing
The 24 strings are “plucked” using the white keyboard notes only and go from C3 [48] up to E6 [88]. The volume and timbre are velocity sensitive. Using only the white notes makes it possible to perform rapid glissandos up and down the chosen pentatonic scale. Bending notes up is an important expressive element so two methods are provided; bend only the held-down note or bend any note using automation.
In addition there are 5 performance keyswitches available: 
B2 [47] makes any note played perform “tremolo”. Here tremolo means rapid repeat-plucking of a string and is often heard in traditional performances. Only the currently held-down note is affected. The velocity applied to B3 affects the speed, so higher velocity gives a more rapid plucking.
A2 [45] gives the octave harmonic of any note currently held down while the keyswitch is active. The timbre is automatically changed. Please note that A2 should be pressed just before the note is played. Of course this can easily be addressed using automation if necessary.
G2 [43] simulates damping any and all notes playing, so the decay is reduced and timbre altered.
F2 [41] simulates the softer sound of plucking with fingers instead of with plectrums taped to the players fingers. Skilled performers often mix the plectrum plucks with the finger plucks to give a variation of attack brightness.
E2 [40] creates a “box hit” where a modern player might tap the case to add a percussive beat to the performance. This key is velocity sensitive. The sound is strongly influenced by the FORMANTS section (see later).
CPU: The synth makes use of free-running techniques and takes advantage of the SSE2 instruction set. This means that each string is a complete tapped waveguide synthesiser and all notes are constantly running, even if you don’t hear them. The big advantage is that, whilst the resting CPU seems rather high, the increase when playing fast glissandos is very small, no matter how many strings are sounding. Also there is no retriggering due to note stealing which a conventional polyphonic synth would suffer from.

The rest of this guide details the sections and controls…

Preset manager
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The first 6 presets demo different scales that can be adjusted and these presets all have the same timbre adjusted. They are followed by a few presets all with the standard major pentatonic in D, but with alternative timbres.
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.

TUNING
[image: ]
This is where most of the tuning is adjusted. Clicking the DEFAULT button will set all the controls to give the standard major pentatonic 5 note scale in D. 
The KEY knob allows you to transpose the whole instrument. The readout indicates the lowest note in the scale and on the keyboard. FINE allows you to adjust overall fine tuning within a range of +/- 50 cents.
I discovered that some players tune to A=442Hz so the A=440 switch can change to this base tuning.
The 5 knobs on the right allow you to choose any 5 notes for the pentatonic scale. This allows you to make up any pentatonic scale you like, so you can choose any 5 notes from a possible 12. The early presets give some examples of different scales. Each knob has a readout of the actual note name that will play, and these readouts change according to the KEY chosen.
The “LEDs” below the knobs indicate which note name is pressed, irrespective of the octave. This helps to set the scale so you can easily adjust the correct knob. The indication is for the last note played.
The 5 small blue knobs allow you to fine tune the notes of the scale, so you can micro-tune should you wish to. These small knobs will fine tune all the corresponding note names. The GUI position of these is to align with the BEND ANY knobs below (see later).
STRINGS
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This section controls the individual string generators.
DECAY sets the overall decay time. The setting shown is the default double-click position. The decay time is pitch-tracked to simulate lower pitched strings having a longer decay than higher ones. You could automate this to give variable damping.
TREMOLO is the term used for rapid repeat-plucking of a string and is turned on using keyswitch B2 [47]. The SPEED adjusted is for the lowest velocity of the keyswitch and higher velocities make the tremolo go faster. I noted that skilled performers can actually control the plucking force to some extent and thus add expression. For this purpose you have the LEVEL knob which would need to be automated after recording. Of course SPEED knob automation would add even more expression possibilities.
Each string generator uses a Tapped WAVEGUIDE oscillator which gave the best results of all the techniques I tried out. There are 2 knobs for adjusting the timbre of the oscillator:
TE MIX sets a mix between the tap signal (which is excited by a pluck pulse) and the inverted tap signal. The resulting setting is then mixed with the delay line’s end signal. The TAP knob sets the position of the excited delay line tap point. These 2 knobs interact to give a wide range of timbre and I can only suggest you experiment with them! When the TE MIX is in the central region the TAP position has no effect, so it greys out.
Spectrum graphs and published data show that for a Guzheng and Koto the fundamental can be 10dB below the 3rd and 4th harmonic with the 2nd harmonic about half way. The LO CUT filter knob can adjust for this. I noticed that if a guzheng is close mic’ed the fundamental is more prominent.
If you click on the KSWs?? label you’ll get a reminder of all the keyswitches available.

FORMANTS
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Formants are fixed peaks and troughs in the spectrum of acoustic instruments and affect the tone colour considerably. They are influenced by the design, size and materials used in construction.
The FORMANTS section allows you to experiment and design all sorts of colouration.
There are 2 types of filter available, selected by the BANDPASS switch. The alternative uses COMB filters which create a different characteristic sound. Bandpass filters operate on single static areas of the spectrum whereas comb filters have a range of peaks and troughs starting at the set base frequency.
There are 4 filters available for FORMANTS and they use the same knobs for both bandpass and comb. Each of F1 to F4 formants can have frequency, resonance and level adjusted. The DRY – WET knob then sets the balance between the filter mix and the incoming dry signal.

BEND HELD
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The real guzheng player can bend notes up in pitch by pressing on the string behind the bridge on their left side. This sound is highly characteristic of traditional and modern Chinese guzheng and Japanese Koto styles. I’ve only ever seen single strings being pressed and usually it’s the string just plucked. In addition, skilled players can bend notes to provide the “missing” notes from a pentatonic scale to perform diatonic or even chromatic music. The BEND HELD controls are intended for live playing. Any note or notes currently depressed will respond to bending. This means you could play 3 notes on your keyboard and hold one down and bend just that one.
There are 4 ways to provide control for pitch bending, selected with the CONTROLLER selector:
PB WHEEL: The advantage of using the pitchbend wheel is that you can go down in pitch as well as up. Of course this is not simulating a real instrument.
AFTERTOUCH: If your keyboard has this, pressing down on any held key will bend up.
CONTROLLER: When this is selected you can set a CC number using the text entry box. The main CC sources appear in the readout, like MODWHEEL as shown above. This is my personal favourite since the modwheel moves twice as far as the Pitchbend wheel for the up-bend, allowing finer control and vibrato.
KNOB: If you wish to control the synth without a MIDI keyboard you can automate pitch bend using the BENDER knob. Any control source not selected will be greyed out.
The RANGE knob sets the maximum bend value of whatever source is chosen.

BEND ANY
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I’ve occasionally seen a string-bend on a previously plucked one. The BEND ANY panel provides for this and is expected to be used via DAW automation. Each of the small knobs can be used to bend up the corresponding pitch. Each knob is labelled with the keyboard’s note name and number (not the actual note you hear).
The RANGE knob sets the maximum bend amount that all the knobs can make. The ZERO button sets all the bend knobs back to zero.
But there’s another possibility for these knobs. You can detune all the notes individually to create dissonance or irregular scales, because they don’t snap back to zero on their own.
The orange labelled knobs represent the root or key note (the first one on the left of the pentatonic TUNING panel).


REVERB
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The reverb uses the lovely MVERB 7B engine created by Martin Vicanek. If you wish to use your own favourite, just turn it off with the orange LED switch.
PRE-DLY sets a pre-delay time to simulate closeness in a reverberant space.
TAIL is the length of the decaying reverb tail and the time is T60 (the time taken to drop to -60dB).
DAMP simulates the damping of the higher frequencies to simulate a large but more absorbent space. When fully down there is no damping.
WIDTH sets the width of the stereo field created by the reverb.
DRY-WET sets the balance between the incoming (dry) sound and the reverb effect (wet).

VOLUME and RECORDER
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The master output VOLUME knob has 2 vertical bar graphs which indicate the average peak level left and right. If the signal goes even briefly above 0dBFS the inner ring turns red for 1 second to indicate clipping.
The RECORDER enables you to record and save wav files from what you play on the synth. The TIME can be set up to 10 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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