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IF YOU PLACE A LOUDSPEAKER AT AN ARBITRARY POSITION IN A SMALL ROOM, IS IT POSSIBLE
TO CALCULATE HOW IT SOUNDS AT A CHOSEN LOCATIONe

AN AUTOMATED COMPUTATIONAL CONCEPT HAS BEEN DEVELOPED (OUT OF CURIOSITY) TO
CHECK OUT THESE VIRTUAL CABINET SOUNDS

TWO, PARAMETRIZED, ACOUSTIC MODELS ARE TODAY USED AND ARE HERE BRIEFLY PRESENTED



THE CLASSIC PLUGIN APPROACH

Most of today’s speaker plugins are based on responses captured by a recording sequence

IRspeak
IRmic
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A pmeas ((1), X)
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pmeas(w» X) = IRspeak + IRmic + IRyoom™ LIR;

A sequence of transfer functions

It's possible fo ‘isolate’ the cab response using a computational model to only get IRg,.qx ¢

A simple band-pass filter will do the work, but a bit boring!
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SPEAKERS ARE, NUMERICALLY, A BIT TRICKY

Normally, in a modelling context, one (1) energy form is present (amp, stomp box etc.)

This is not the case concerning speakers, we are dealing with a double fransducer!

» Electric (E,;) — Kinetic (Ex;,) — Acoustic energy (Eg.)

Mr. loud Ekm (ucou Eac (uair)

Uin \eléip\/
M ([s]

Dissipation is present in the last transition, .., — Ugi-. Which is always, numerically, problematic

A speaker & cab model needs to include (to some degree) these transitions — Multi physics!

A pragmatic approach will be adopted when trying to represent these stages
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THE PROJECT PLAN

Develop a computational model for calculating the transfer function of
speaker & cab set-up (the near field problem)

Look for a booth model, representing the ‘cabinet in a booth’ problem,
and solve the corresponding far field problem

Implement the results in a plugin and, simply, check the sounds!

Pnear (@, X; V;)
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THE ACOUSTIC NEAR FIELD MODEL

Select a few speaker & cab related parameters
Figure out how to represent the axial force seen by the voice coll

Focus, initially, on pressure solutions at a few, pre-defined, locations, X;

The near field domains (complicated phase relation between p,. and 11,,)

: | Pnear = pnear(w X; V)
o \
X speaker & cab

Prear (@, X) parameters
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THE SPEAKER PARAMETERS

» Speaker size (Dsy)

« Voice Coil (d.pi1) Effecting the mechanical stiffness
« Cone slope (0:one)

« Material

) The ‘leash’ parameter (controls damping)

Uaxial

\_
kspider BL

6
Total force ‘seen’ by the caill § HoE

t[s]
AFax: f(Fi' Fu) sTeTeTaTeTe s ldcoil DSP Uaxial

% BL A short ‘leash’
F; ~ BL iamp(t)
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Dr. (abSim

THE CABINET PARAMETERS

« Cabsize
« Cab type

Cab size is, in this context, about baffle area

This is more of a far field parameter as the
intensity is strongly related to the baffle size

An ‘infinite’ baffle quadruple the acoustic

intensity downstream as we are blocking the
energy to not ‘escape’ around the corner

Abaffle

Cab type is also, to some degree,
related to the far field

()

Open cabs radiate
twice the energy

The ‘trapped’ air will KK
have an impact on the

resulting 'effective’

speaker stiffness,
especially for a small, \i\

closed, cabinet

t[s]



RESPONSES (FFTS) FROM THE NEAR FIELD MODEL

Speaker Size
Coil Size & BL
Spider Stff.
Cone Slope

Speaker Size
Coil Size ¢ BL
Spider St
Cone Slope
Cab Size
Cab Tvpe

Cab Size
Cab Tvpe
Axial Pos.
Radial Pos.

Axial Pos.
Radial Pos.

Pan (L/R) Pan (L/R)
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Speaker Size
Coil Size & BL
Spider StfT.
Cone Slope

Cab Sire
Cab Tvpe

Axial Pos.
Radial Pos.

Pan (L/R)

...SOME ADDITIONAL GRAPHS

Speaker Size

Coil Size & BL

Spider StfT.
Cone Slope

Cab Size
Cab Tvpe

Axial Pos.
Radial Pos.

Pan (L/R)

Small
Closed
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THE FAR FIELD MODEL

Figure out a computational model calculating the acoustic response at a given monitoring point
A few booth and cabinet parameters to be included

Find a strategy for blending the near- and the far field solufions for a ‘cab in a booth’ sound

The far field domain (pg,. = pc )

Prar = pfar(er; Uj)

\

Booth parameters

(monitoring point)
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fﬁ%@ Cdb via Pan & Distance
Reuse fc:xr fte'rd porome’rers from the near field seft-
up (speoker and cab sizes and cab type)
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THE PLUGIN

The acoustic responses are implemented in a simple plugin

Two different cab & booth set-ups can be used simultaneously

Three different modes can be selected:
« Just Cab: The near field solution representing the ‘mic-equivalent’ sound
« Cab & Booth: The merge process of the far- and near field responses
« Just Booth: An ‘ideal’ cab IR (flat response) is used together with the booth solution

Some options to elaborate the blending of the far- and near field responses
« Scaling of the direct and the reflected sound
« Time lag adjustment between the direct and the reflected part



CabSolver

Speaker size: Tiny, Small, Mid or Large

Coil Size & BL: Coil size, inductance and the force factor (Mid & Std., Small & Weak.. .)

Cone Slope: Alter the overall mechanical stiffness via the cone slope (Normal, Flat, Deep)

Cone Mhl.: Material properties of the speaker cone (Light & Stiff, Heavy & Soft...)
Cab Size: Small, Mid or Large
Cab Type: Open or Closed

Speaker Size
Coil Size & BL

Cone Slope
Cone Murl.

Cab Size
Cab Type

Axial Pos.
Radial Pos.

Pan (L/R)

Cab 1
Small
Mid & Std. ~
Normal
Std
Mid v
Closed

Close ~
Rim

Cab 2

Mid

Large & Strong

Flat
Light & Stiff ~

Small ~
Open

Near

0
Axial / Radial Pos.: The location (z r) of the near field solution, p,, .4, (@, Z, T7) ACOUREICSOINION Cab & Booth~ I Cab & Booth~
Booth A:A v A:B

Cab location:  Comerr  @Wallv  ~OnAxis  Halfway
Cab o the ... Left v Right
Direct Scale Calc 0.9

Tail Scale/Tvpe -3dB~ Constv +6dB~ Const~
Tail OFf-set 20% v +20%

6.00 dd

—

Pan (L/R): Panning, only valid when choosing the ‘Just Cab’ solution

Acoustic Solution: Just Cab — Near field solution, or the combined — ‘Cab & Booth’
Booth Type: Size & shape of the booth (A:A, A:B, B:Beic.)

Cab location: Direction[~on axis, corner or wide lefl), distance (@wall or halfway)

Cab to the... : Left or Right side

Speaker Vol

On /Orf n

Main In

Main Out

Direct Scale: Scaling of the direct sound (0.5 — 1.)

Tail scale / Type: Scaling of the tail & scale type (constant, linear or exponential)

Tail Off-set: Elaboration with the fime lag between direct and reflected sound

|

Speaker volume: Individual adjustment of the sound level Outputs
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