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// CNUF 1R AR =23 2 ZTDEHDAAOFRH LT, AN :
// convolvedData -- T A/RUI1—>3>935—FZ25001—7

// psfData -- sILEIBIEIEZRI DT —T

// iterations -- YUI1—232(CHITBDRERE

// relaxFunction -1 : Jansson, 2. Blass, 3. Gaussian.

// relaxMax -- EEORABZTDIIBRLTCVWRIHZEERSE. 1 (GRELTLZEZWN

// —RERIRERSEIA ¢

// convolvedData ALY psfData (& [0,1] DEZEFDERIELESNEDT-TTHRIZENFEREINET,
/] 2 DDOT—JCF. Dx—TRT—U> 0% —tERALRNWTLIEEU,

// ZOTOS—2v TREIDT—TRT—UZJFHBRENTVEIN, BECECTEMULTZE,

// CMD— R(E "Deconvolution With Applications in Spectroscopy", Peter A. Jansson (lst
ed.) [CEDVWTWET,

/) PIVTVXAE 183 R=DJ(CEREEINTH D, UTFTEOND 3 DOEHBEEZRAL TLET,

//

Function WM DeconvolvelDPanel ()
DoWindow/F WM DeconPanel
if(V_Flag==1)

return 0
endif

String oldDF=GetDataFolder (1)
SetDataFolder root:
NewDataFolder/0/S Packages
NewDataFolder/O/S WM 1DDeconvolution
Variable/G numIterations=1000
Variable/G relaxationMax=0.5
Variable/G convergenceEpsilon=1le-10

// 3> bO—=JL)RIL

NewPanel /K=1 /W=(431,140,737,411) as "Deconvolution"

PopupMenu WM DeconSource,pos={7,7},size={83,20},title="Source:"

PopupMenu WM DeconSource,mode=1,popvalue="psf",value= #"WaveList (¥"*¥", ¥";¥",
¥"DIMS:1¥" )"

PopupMenu WM DeconPSF,pos={7,38},size={69,20},title="PSF:"

PopupMenu WM DeconPSF,mode=1,popvalue="psf",value= #"WaveList (¥"*¥", ¥";¥",
¥"DIMS:1¥" )"

SetVariable WM Deconlterations,pos={7,98},size={145,15},title="Max. Iterations:"

SetVariable WM Deconlterations,value=
root:Packages:WM 1DDeconvolution:numlIterations

CheckBox WM DeconPlotCheck,pos={8,150},size={72,14},title="Plot Results"

CheckBox WM DeconPlotCheck,value= 0

CheckBox WM DeconUpdateCheck,pos={47,172},size={146,14},title="Update plot
during iterations"

CheckBox WM DeconUpdateCheck,value= 0

Button
WM DeconDolt,pos={24,231},size={96,20},proc=WM DeconDoitButtonProc,title="Do It"

PopupMenu WM DeconRelFuncPop,pos={7,67},size={201,20},title="Relaxation
Function:"

PopupMenu WM DeconRelFuncPop,mode=1, popvalue="Jansson 1970",value= #"¥"Jansson
4



1970;Blass & Halsey;Gaussian¥""
Button

WM _DeconHelpButton, pos={254,230},size={30,20},proc=WM DeconHelpButtonProc, title=" 2 "
SetVariable WM DeconRMxSetVar,pos={7,121},size={120,15},title="Relax. Max.:"
SetVariable WM DeconRMxSetVar,value=

root:Packages:WM 1DDeconvolution:relaxationMax
SetVariable setvar0,pos={165,98},size={120,15},title="Tolerance:"
SetVariable setvar0O,value= root:Packages:WM 1DDeconvolution:convergenceEpsilon
CheckBox WM DeconDebugCheck,pos={9,200},size={102,14},title="Detail Mode (slow)"
CheckBox WM DeconDebugCheck, value= 0

DoWindow/C WM DeconPanel

SetDataFolder oldDF
End
//
// Do It MAZEHUTCESDUNIE

Function WM DeconDoitButtonProc (ctrlName) : ButtonControl
String ctrlName

[/ FIVIRYIIATZ 3>
Variable wantsDisplay=0
Variable wantsUpdate=0
Variable debugMode=0

NVAR numlterations=root:Packages:WM lDDeconvolution:numIterations
NVAR relaxationMax=root:Packages:WM lDDeconvolution:relaxationMax
NVAR convergenceEpsilon=root:Packages:WM 1DDeconvolution:convergenceEpsilon

Variable relaxFunction

// BIRUEDT—JZBS L. ENSHEMTH D & Z2iE:R
ControlInfo WM DeconSource
Wave convolvedData=$S Value
if (WaveExists (convolvedData)==0)
Abort "Bad source wave specification."”
return O
endif

ControlInfo WM DeconPSF

Wave psfData=$S Value

if (WaveExists (psfData)==0)
Abort "Bad PSF wave specification."”
return 0O

endif

ControlInfo WM DeconDebugCheck
debugMode=V_Value

if (debugMode)
Wave targetWave=root:srcData
endif

/) DI—TDERENTTURDT, T—FITAINSF—ETS5A -k DF [IRE
String oldDF=GetDataFolder (1)
SetDataFolder root:Packages:WM 1DDeconvolution



Variable dataSize=DimSize (convolvedData, 0)

if (DimSize (convolvedData, 1) >0)

endif

abort "this is a 1D deconvolution."

return 0

// FEED, O—HILOE—DBSOT—TJRT—U> 0% INRTHEHE

Duplicate/O convolvedData, srcWave,deConvolvedResult

Duplicate/O psfData, psfWave

SetScale/P x,0,1, srcWave,psfWave

// 2 DOOT—J%=IFRIL

normalize (srcWave)

normalize (psfWave)

Variable psfSize=DimSize (psfWave,0)

Make/O/N=(dataSize)

if (debugMode)

endif

Make/O/N=(dataSize) residueWave

Variable i,integratedChange

Controlinfo WM DeconRelFuncPop

relaxFunction=V_value

/) A= =R70v hOFRRZHLEL TLINEDIHEIER !
ControlInfo WM DeconPlotCheck
if (V_Value)

endif

wantsDisplay=1

ControlInfo WM DeconUpdateCheck

wantsUpdate=V Value

if (WinType ("WM DeconGraph")==0)
Display/K=1 convolvedData,deConvolvedResult
string name=NameOfWave (convolvedData)
ModifyGraph rgb ($name)=(0,0,65535)
Legend/C/N=text(0/A=RT/F=0
DoWindow/C WM DeconGraph

if (debugMode)
Display/K=1 residueWave
DoWindow/C WM residueGraph
Display/K=1 relaxationWave
DoWindow/C WM relaxationGraph
endif
endif

if (debugMode)

Make/O/N=(numIterations) errorWave=0
if (WinType ("WM ErrorWave")==0)
Display/K=1 errorWave
DoWindow/C WM _ErrorWave
Tag/N=iterationTag/F=0/1L=2/X=20/Y=20 errorWave,
endif

relaxationWave=0, tmpWave, prevConvolution,oldEstimate

0,"Iteration¥¥0OX"



Execute "TileWindows/W=(6,24,624,792)/A=(4,1)
WM DeconGraph,WM residueGraph,WM relaxationGraph,WM ErrorWave"
endif

try /) A= —=(CKBDFBIET, @NRT -5 ITAIT—CENDC =R
for (i=0;i<numIterations;i+=1)
Duplicate/O deConvolvedResult,oldEstimate
// fEFIE, RIEOHEEIEDRIEL
updateRelaxation (relaxationWave, deConvolvedResult,
relaxFunction, relaxationMax)
// IRTEDHEMEE pstf DEHAFHZETE
Duplicate/O deConvolvedResult,prevConvolution
Convolve/A psfWave,prevConvolution

normalize (prevConvolution)

// FUVEE

MultiThread
tmpWave=deConvolvedResult [p]+relaxationWave [p]* (srcWave [p] -prevConvolution|[p])

// IEEEZERL. TORIERIL

WM applyConstraints (tmpWave, deConvolvedResult)

normalize (deConvolvedResult)

if (debugMode)
residueWave=targetWave-deConvolvedResult
errorWave[i]=SUM (residueWave,-inf,inf) "2

endif

if (wantsUpdate*wantsDisplay && mod (i, 2)==0)
DoUpdate
endif

if (debugMode)
// "Iteration=",i Z=H
Tag/C/X=10/Y=10/N=iterationTag
errorWave, i, "Iteration (¥¥OX)"
endif

/7 TUER] DOF R M EZET
oldEstimate-=deConvolvedResult
integratedChange=Sum (oldEstimate) "2/dataSize
if (integratedChange<convergenceEpsilon)
Print "Reached Convergence level"
break
endif
endfor
catch
Print "User Break"

endtry

if (debugMode)
Printf "Iteration change=%g after %d iterations¥r",integratedChange,i-1

endif
normalize (deConvolvedResult)

if (debugMode==0)
KillWaves/Z



tmpWave, prevConvolution, relaxationWave, srcWave,psfWave,oldEstimate
endif

SetDataFolder oldDF
End

//

// ROBEEZ. TOA>ARU1—>3>sNET—YDEHOMBICHLUT, BHNOT—TD
// {BZEFIT D, deConvolvedResult (& [0,1] DEHH TIERLITINENGDC EITFE,

Function updateRelaxation (relaxationWave,deConvolvedResult, relaxFunction,relaxMax)
Wave relaxationWave, deConvolvedResult
Variable relaxFunction, relaxMax

// FERABERDTIDEZ
switch (relaxFunction)
case 1: // Jansson

MultiThread relaxationWave=relaxMax* (1-
2*abs (deConvolvedResult[p]-.5))

break

case 2: // Blass and Halsey (1981) using 1 for exponent.

MultiThread relaxationWave=relaxMax* (deConvolvedResult[p]* (1-
deConvolvedResult [p]))

break

case 3: // Gaussian relaxation
MultiThread relaxationWave=relaxMax*exp (-
(deConvolvedResult[p]-.5)"2/0.11)
break
endSwitch
End

//
// BIOA> R 1—> 3> %88

Function getPrevConvolution (prevEstimate,psfWave, outWave)
Wave prevEstimate,psfWave,outWave

Variable psfSize=numpnts (psfWave)
Variable dataSize=numpnts (prevEstimate)
Variable i, k,theSum

// out[1]=SUM{f (k)s(i-k)}
for (1i=0;i<dataSize;i+=1)

theSum=0
for (k=0; k<psfSize+i;k+=1)
if(k>1i || k>=dataSize)
break
endif

theSum+=prevEstimate [k] *psfWave [i-k]
endfor
outWave [i]=theSum
endfor
End



//

// IERUE

Function normalize (inWave)

wave inWave

Variable theMin, theMax
[theMin, theMax]=WaveMinAndMax (inWave) // Igor Pro 9 URENME
Variable nor=1/ (theMax-theMin)
MultiThread inWave=(inWave[p]-theMin) *nor
End

//

/) FADRUI—2 3> ERITeHON < DNDY S TILT—5

Function test (n)
Variable n

Make/0/N=101 psf=0
psf[50-n,50+n]=1
Make/o/n=500 srcData
srcData=exp (- (x-250)*2/300)
duplicate/O srcDhata, convolvedData
Convolve/A psf,convolvedData
normalize (convolvedData)

End

//

/] NIVIRG 22U Tz &S DR

Function WM DeconHelpButtonProc (ctrlName) : ButtonControl
String ctrlName

notebook WM DecNotebook visible=1
DoWindow/F WM DecNotebook
End

//

Function WM applyConstraints (tmpWave, deConvolvedResult)
Wave tmpWave,deConvolvedResult

MatrixOP/0/S deConvolvedResult=tmpWave* (1+sgn (tmpWave)) /2
End
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