Relationship between the Green's matrix of
SVD and the Green's function matrix of SVE
for exterior acoustics
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Motivation

m  Modal representation for the exterior acoustic
field becomes important.

m  What are the physical meanings of the SVD In
exterior acoustic problem.

m  What are the mathematical mechanism of the
unitary matrices and singular value.



What Is the Green’s function

The Green’s function relating to the acoustic pressure of
field to the strengths of source on the boundary
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Degenerate kernels
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The image method of acoustic field

G.E. (V°+k*)G(X,8)=275(Xx-5)

The Green’s function satisfies the B.C.
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The Green’s matrix

Boundary integral equation (singular integral equation)

au(x) = CPV jBT (s, X)u(s)dB(s) — RPV jBu (s, X)t(s)dB(s), XxeB

272U(X) = IBT(s,x)u(s)dB(s)— jBu (s, \)t(s)dB(s), xeD.

CPV : Cauchy principal value

RPV : Reimann principal value

Discrete the boundary integral equation

[TB]{UB} — [U B]{tB}
u)}=[To Hugi—-[Up Hts}

{u(x)}=([Mp1[Te] ' Ue] - [U, ){ts} = [C1{t:} PRCIEIETE

® Observation points

G: Green’s matrix



Singular value decomposition (SVD)

[G] PxV CD PXPZ PxV LIj\;_xV

P: number of the field points

V: number of the source points

+: transpose conjugate

ONOEXOIOMERN — Left unitary matrix




Singular value expansion
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Singular value expansion

[G(s, X)]=0(g,)AO" (6, )
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Relationship between SVD and SVE
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Grouping characteristics

ka=1.0

ka=1.0




13

The left and right singular vectors of SVD

Field mo@e shapes Source mode shapes

0 =10.0m, ka=0.01
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Conclusions

The degenerate kernel and image method are
employed to derive the Green's function.

The physical meaning of the SVD has been
examined.

The left singular vectors of the SVD of the
Green's matrix describing field mode shapes.

The right singular vectors of the SVD of the
Green's matrix describing source mode shapes.

The singular value of the Green’s matrix has been
obtained and compared with analytical solutions.
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