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Loudspeaker Front Face at 800 Hz =~ S5 Sm—
minimize [|S]] +10 4 (%) S ~ |, Error < 10%, D_max = 100

Convex Optimization WBH

WBH works well when only a single significant source

« Ghost sources appear in convex optimization case .
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Convex Optimization WBH

 WBH underestimates contribution from tweeter
e Convex optimization gives more balanced result 16
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« WBH underestimates contribution from diaphragm
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neaker Front Face at 4000
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Error <10%, D_max = 100
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Ditference between WBH and
Convex Optimization £

» Wideband holography method roughly equivalent to

minimize ||A()?s)§—§||2 o Steepest gradient method

subjectto card(S) < &, o Adjust £, at each iteration  Different formulation to
through Ty, create the solution sparsity

» Convex formulation

minimize ”5'”1 +A ”A()?S)g_a”z
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With Compressive Sensing, the least-square solution was formulated as a
convex function which balances the solution sparsity and accuracy, then
this function was solved by an open source Convex Optimization
algorithm,

From simulation and loudspeaker experiment, it was found that with the
proposed solution, the reconstructed source is more accurate than WBH.
Closely-positioned sources can be separated in space and recovered with
appropriate source strength even at low frequency; at mid and high
frequency, convex optimization gives more source details, and a better
contour for the weaker source.

Ghost sources are found in the reconstruction result, due to noise is
included in the measurement.

Choosing an appropriate weighting parameter is important, since it
controls the model tolerance for noise.

19



INTER-NOISE 2018
Impact of Naise Gontrol Engineering

26-29 AUGUST
CHICAGO, ILLINOIS

Acknowledgement

RAY W. HERRICK%B'

LABORATORIES

« The authors are grateful for the funding provided by Cummins Inc., and for helpful
discussions with the contract monitor, Frank Eberhardt

Thard
YU o

20



