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Recent Trends for Line Source Array Applications h

Curved LSA Curved LSA Straight LSA
-intensity shading by curving -curving and electronic beam  -electronic beam forming (FIR)
band-zoning/array morphing  forming (FIR/IIR)

e.g. Meyer Sound MAPP XT e.g. EASE Focus FIR Maker  e.g. EAW Resolution
e.g. L-ACOUSTICS e.g. Martin Audio Display
SoundVision e.g. Duran Audio AXYS with

Digital Directivity Synthesis

(DDS)— now with JBL
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Optimization Method
Complex-Directivity Point Source Model (CDPS) [Mey84, vB0O, Fei09]
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Least Squares Optimization / Pressure Matching (DDS like) [vB0O, Col14] with
-Tikhonov regularization /
energy constraint on the loudspeaker weights [Bet12]

gg;r)] IG(F)A(F) — paes(F)]I5 subjectto: [|d(F)|[3 < Dggy
Other Optimization Approaches
-active noise control, personal audio, multi-zone sound field synthesis [Cho02, Bai14, Col14]
-find minimum of constrained nonlinear multivariable function, Matlab: fmincon() [Tho09]
-solve multiobjective goal attainment problems, Matlab: fgoalattain() [Tho11, Feil3]
-near field & far field beam forming (DDC like) [vB0O, Bai13]
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Evaluation Setup
LSA Cabinet Model [Mey84]

height 0.372m, ideal circular / line pistons, ideal X-Over 400 Hz & 1.5 kHz
‘ # ‘ fatias /HZ ‘ diameter/length in inch ‘ Ay ininch | dBspLeiw,1m

LF [ 1 461 12 (circ) 14.65 96
MF | 4 1844 3 (circ) 3.66 86
HF | 10 4610 1.2 (line) 1.46 112
LSA Model
16 cabinets, length ~<6m, tilt angle +3°, splay angles top to down: 5x2°, 3°, 2°, 6x3°, 2x4°
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SPL Distribution in xy-Plane
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Frequency Responses & Directivity h

Position Index Plot [Tho09, Fei13] Frequency Responses in Audience Zone
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Technical Quality: Errors

Absolute error Relative error
frequency dependent frequency & position dependent
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Technical Quality: Acoustic Contrast & Error Distribution h
[Cho02, Bai14, Col14]

Acoustic contrast (bright vs. dark zone) Distribution measure
audience vs. non-audience zone g ={0.05, 0.25, 0.5, 0.75, 0.95} quantiles
Lp,a,na(f) = Lp,des,opt,q(f) =
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FIR Filters—Driving Function Index Plots [Tho08]
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Technical Quality: Array Effort [Cho02, Bai14, Col14]
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Conclusion
@ LS optimization above spatial aliasing frequency?

@ technical error measures give further hints on R&D and optimization algorithm
requirements

® usage of smaller waveguides—> spatial aliasing shifted to higher frequencies
® phase of optimized sound field?
@ what sound fields are needed in terms of perception?

slides @ http://spatialaudio.net
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Optimization Parameters

Dr%ax regularization value Areq condition number K
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Evaluation Setup LSA1
LSA1 Cabinet Model [Mey84]

height 0.372m, ideal circular / line pistons, ideal X-Over 400 Hz & 1.5 kHz
‘ # ‘ fatias /Hz ‘ diameter/length in inch ‘ Ay ininch | dBspLeiw,1m

LF [ 1] 461 12 (circ) 14.65 96
MF [ 2] o922 6 (circ) 7.32 94
HF | 1 461 12 (line) 14.65 112
LSA Mode
16 cabinets, length ~<6m, tilt angle +3°, splay angles top/down: 5x2°, 3°, 2°, 6x3°, 2x4°
15
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SPL Distribution in xy-Plane )
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N N
Frequency Responses & Directivity

Position Index Plot [Tho09] Frequency Responses in Audience Zone
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FIR Filters—Driving Function Index Plots
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Technical quality: Errors

Absolute error Relative error
frequency dependent frequency & position dependent
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Technical quality: Acoustic Contrast

[Cho02, Bai14, Col14]
Acoustic contrast (bright vs. dark zone)
audience vs. non-audience zone

Distribution measure
g ={0.05, 0.25, 0.5, 0.75, 0.95} quantiles
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Technical quality: Array Effort [Cho02, Bai14, Col14] h
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Optimization Parameters h

Dr%ax regularization value Areq condition number K
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