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Searching for Noise Source Distribution
- Wavelet Approach for New Possibility -

Y.Saito(Hosei Univ., College of Engng., Tokyo)

Noise source searching problem is essentially reduced to solving for the inverse source problems.
Most of the inverse problem in electromagnetic fields is to evaluate the ill posed linear system of
equations. This paper proposes a new approach for the ill posed linear systems. Key idea is to
regard the system matrix as one of the image data. Applying the discrete wavelet transformation to
this system matrix, it is possible to collect the essential information contained in the system matrix.
Using only the essential information of the system matrix, an approximate solution of the ill posed
system can be evaluated. Thus, wavelet approach to the ill posed linear system makes it possible
to evaluate the solution, approximately. This means that an approximate noise source could be
searched out by the wavelet approach.
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18 MathematicaT#\\/=WaveletZ#iCode(HaarXE)

wavelet]D[daTa_]:=
Module[{ouT,n,
orDer=Log[Length[daTa]]/Log(2],
dataln=daTa,dataOdd,dataEven,dataPlus,dataMinus,
ouTOld={}, const=N[1/Sqrt[2]]}.

Do[n=Length[dataln];
dataPlus =((dataOdd=Table[dataIn[[i]], {i.1,n,2}])+
(dataEven=Table[dataln[[i]],{i,2,n,2}])) *const;
dataMinus=(dataOdd-dataEven)*const;



ouT=]oin[Join[dataPlus,dataMinus],ouTOld];

dataln=dataPlus;
ouTOld=Join[dataMinus,ouTOld],
{orDer}

l;
ouT

(* Rev.10 By K.Y Aug.7'95*)

inverseWavelet1D[daTa_]:=

Module[{dataln=daTa,dataEven,dataOdd,dataPlus,dataMinus,

n,orDer=Log(2,Length[daTa]],const=N[1/Sqrt[2]]},

Do[n=2%j;
dataPlus=((dataOdd=Table[dataIn][[i]],{i,1,n,2}])+

(dataEven=Table[dataln[[i]],{i,2,n.2}]))*
const;
dataMinus=(dataQdd-dataEven) *const;

If{j==orDer,
dataln=Table|{dataPlus{[i}],dataMinus{[i}]},{i.n/2}]//
Flatten,

Do|dataln[[4(i-1)+1]]=dataPlus[[i]];
dataln[[4(i-1)+3]]=dataMinus][i]],{i,n/2}];

Doldataln[[2 i]}=daTa[[(2"j)+i]],{i,n}]
1.{j.orDer}];dataln];
. (*Rev.10By K.Y Aug.7'95 %)

wavelet2D[wtDataMat_]:=
(wavelet1D /@ Transpose[waveletlD /@
wtDataMat])//Transpose
(* Rev.5By K.Y Aug.7,95 *)

inverseWavelet2D[iwtDataMat_]:=
(inverseWavelet1D /@
Transpose[inverseWavelet1 D /@
iwtDataMat])//Transpose
(* Revised 1 By K.Y Aug.9 '95 *)
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