VST plug-in “Rotating Space”: A 3D panner using HeRelated Transfer Functions (HRTFS)

Before downloading and using Rotating Space you amiee to the license printed at the
end of this document.

Rotating Space uses the HRTFs from the slab3d girgjéttp://slab3d.sonisphere.com/ )
which is distributed under the NASA Open Sourceedmgent.

Rotating Space simulates a sound source (the stgrab signal) which rotates around up to
ten arbitrarily definable axe¥.ou must use headphones to hear the effect. Consider the
following arrangement: The stereo input signal lsypd with two speakers. The distance
between the speakers and between them and theelisi® so that the listener sees the
speakers with an angle “Input Angle”. This angle b& defined in the VST plug-in via the
parameter “Inp angl”. If this angle is zero thealg's are at the same position. If this angle is
180 degrees the beginning position of the spegke&fere rotating) is on thg axis — the left
speaker is near to the left ear and the right sgrdaknear to the right ear.
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The position of the speakers in the first imagerily the starting position. Over the time the
virtual speakers will move around the listener wiiile distance to the listener keeps constant.
You can determine the way in which the speakersemov

There are ten processing units (PUs) which corioa¥ the speakers will move. Apart from

rotating the speakers or only one of the speaktleesPUs can be configured to mirror the
speakers or only one of them at a plane going girdbe coordinate origin and being defined
by a normal vector. The rotation angle respectivieé/amount of mirroring can change over
time. If mirroring is used, the amount of mirrorirggdetermined by a parameter: A value of



-1 means no mirroring, a value &fl full mirroring and a value of 0 means a projeciino
the mirroring plane. Changing the value froml to +1 results in a movement on a line
between the points of no and full mirroring. Howevafter this (partial) mirroring
transformation, the resulting vector is scaledtsd its norm (length) is one again. In fact, a
continuous change of the “amount of mirroring valtesults in a movement of the speaker
on the unit sphere.

Each PU can be used not to rotate or mirror thalsye but to do this with the axis or plane
normal vector used for the rotation or mirroringhdan thenextPU (e.g. the rotation axis of
the next PU is itself rotated around an axis definethe actual PU).

The first PU which is configured to rotate or mirtbe speakers or one of them will do this
with the speakers being in the starting positionciiis shown in the image above. After this
transformation the position of the speaker(s) ldllchanged further by a rotation or mirroring
in the next PU which is configured to rotate ornirthe speaker(s) and so on. If there are no
more PUs being configured in this way, the transfeat position of the speakers is the virtual
position at which the listener believes to hearsiiend at the moment.

Each processing unit (PU) has the following slidénd must be replaced with the number
0..9 of the processing unit]:

* Mode(n): Controls whether the PU is off or makesaiftion (RoSpkrLR, RoSpkrL,
RoSpkrR) or a mirroring (MiSpkrLR, MiSpkrL, MiSpkjpof the speakers (...LR) or
of only one of the speakers (...L or ...R). If the M¢{ueis set to “Rot NxAX" or
Mir NxAX” instead, the rotation respectively miriog will not be performed with the
speakers but with the axis or normal vector whighused for the rotation or the
mirroring of the next PU.

e Speedf), SpdMulth): With these sliders — and possibly in combinateith the
global slider “Glob Spd” — the frequency with whittie PU changes periodically the
amount of rotation or mirroring can be determinElde position of the slider Speei(
determines a frequency. This frequency is multipligth the integer factor set with
the slider SpdMulif) and then — if SpdMulk) is set between “0 * Glob” and
“32*Glob” rather than between “1 factr” and “32 tdc- also with the factor set with
the global slider “Glob Spd”. The frequency resgtifrom this or these two
multiplications is shown next to the slider Spegdlt is the frequency of the periodic
changes of the rotation angle or the amount ofaning of the PU.

¢ Phasef): The phase of the periodic change of the rotatingle or the amount of
mirroring of the PU.

e wav(n): The wave form of the periodic change of the tiotaangle or the amount of
mirroring of the PU.

e Min(n), Max(n): The values displayed next to these sliders khee minimal and
maximal rotation angle or amount of mirroring whiahll be reached during the
periodic change of the rotation angle or the amainmirroring of the PU. These
minimal and maximal values are not only determibgdthe position of the Mim(
and Max() sliders but also by the sliders +*MinMx)

e +*MinMx(n): This slider also influences the minimal and maedi rotation angle or
amount of mirroring which are displayed next to shders Minf) and Max().

* axish)x, axisq)y, axisfi)z: These values can be set between —1 and +1 efime G
direction vector used as rotation axis or planemabvector for mirroring.



If one ore more PUs have a “speed” (frequency) wiiscexactly an integer multiply of the
frequency of another PU than the parameter Phpse@y be important to determine the
phase of the periodic change of the rotation angleke “amount of mirroring value”.

If the speed (frequency) is zero, the rotation erngl amount of mirroring is constant over
time. This constant value is determined by the pl{abder Phasaj), the waveform waw()
and Minf) and Max(). Because the waveforms “sine”, “triangle”, “spke“spikes 2” or
“spikes 3” (settable with slider wav)) have a zero value at phase zero, the rotatigle amll
be zero if these waveforms are selected and theeplazero. You should set the wave form
to “triangle” and the phase to 90 degrees, so yhatcan determine the constant rotation

angle or the “amount of mirroring value” by the Miakslider.

For the normal case of nonzero speed (frequenay)nyay want to adjust the waveform of
the periodic change of the rotation angle or “amiafnmirroring value”. In the following
diagrams the waveforms are shown which are sellectath the sliders waw). The abscissa

is labelled with an angle. When starting the effect programjs equal to the angle which is
set with the slider Phasg( Over the timegp will increase until it has reached 180 degrees,
where it will be wrapped around to —180 degreesntthat it will increase again and so on.
The frequency of this periodic changegfs determined by the frequency which is printed
next to the Speed] slider. The actual rotation angle or the “amoohtnirroring value” is
related to the actual value ofaccording to the following diagrams (select th@rapriate
diagram on base of the waveform selected with tae(vy slider):
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If a PU is configured to rotate rather than to oriywith the waw() slider you can also select
“—around+” and “+around— “. The selection “—arouhdstrequivalent to a “saw up” waveform
and “+around-"to a “saw down” waveform. In botlses the values Minj and Max() are
automatically set to Mim) = —180 degrees and Mayy(= +180 degrees, so that a continuous
rotation around an axis is performed. The discantynof the “saw up” and “saw down”
waveforms doesn’t cause the rotation to be disnantis because of the special selection of
Min(n) and Max() (+180 degrees is equivalent to —180 degrees).

The output signal of the Rotating Space VST plugliithe sum of the following signals:
e The dry stereo input signal after delayingdxactly295 samples and amplifying (or
attenuating) according to the “Vol Dry” slider
e The wet (effect) stereo signal after delayingaiyput295 samples (according to the
position of the virtual speakers) and amplifying @itenuating) according to the
“Vol Wet” slider



Because the distance between the virtual speakershe listener doesn’t change over time,
the Doppler effect doesn't play a role as wouldaieslie speaker. To make the listener

believe the speakers being in the determined positiRotating Space makes use of Head-
Related Transfer Functions (HRTFs).

If you want to get impressive effects, take a l@khe following suggestion for combining
Rotating Space with a reverb and optionally a pheffect. Try an artificial reverb with an
impulse response ending more or less abruptly afiere time. This reverberation time can

e.g. be chosen to be half or a quarter of a dorhipanod time of the rotations in Rotating
Space.
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License agreement for Rotating Space:

The user is granted the right, free of charge, de, «copy, modify, alter, ameliorate and
distribute this software, subject to the followitmnditions:

THE SOFTWARE IS PROVIDED “AS 1IS”", WITHOUT WARRANJFKF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TOBHNVARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSEND A
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS @®PYRIGHT HOLDERS
BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILIWHETHER IN AN

ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROWMI OF OR IN

CONNECTION WITH THE SOFTWARE OR THE USE OR OTHERLINGS IN THE

SOFTWARE.



