
Subject: Re: Curve Fitting to timeseries using a set of  8 sine and cosine functions
Posted by siumtesfai on Sat, 25 Oct 2014 17:33:06 GMT
View Forum Message <> Reply to Message

On Saturday, October 25, 2014 11:59:28 AM UTC-4, Yngvar Larsen wrote:
>  This is actually not a nonlinear system, but a linear one. Thus, in the general case where your
sampling vector X is not regular, a linear least squares fit could be done easily with the pseudo
inverse of the system matrix:
>  
>  np = 160                        ; Number of samples
>  nc = 4                          ; Number of even/odd terms
>  
>  ;; Irregular sampling points
>  x = 2*!dpi*randomu(seed, np)-!dpi
>  x = x[sort(x)]
>  
>  ;; Generate signal according to model
>  H = dblarr(np, 2*nc+1)          ; System matrix
>  H[*,0] = 1                      ; Constant term
>  for n=1,nc do begin
>     H[*,n] = cos(n*x)            ; even terms
>     H[*,n+nc] = sin(n*x)         ; odd terms
>  endfor
>  coeff = randomn(seed, 2*nc+1)   ; Random coefficents
>  s = H#coeff                     ; signal
>  n = randomn(seed, np)           ; noise
>  
>  ;; least squares fit to signal:
>  
>  Hpinv = invert(transpose(H)#H)#transpose(H) ; pseudoinverse of linear system
>  coeff_est = Hpinv#s
>  print, 'RMS: ', sqrt(mean(abs(coeff_est - coeff)^2)) ; Exact within numerical precision
>  
>  ;; least squares estimate of system coefficients
>  coeff_est = Hpinv#(s+n)
>  print, 'RMS: ', sqrt(mean(abs(coeff_est - coeff)^2))
>  
>  ;; Fitted signal
>  s_fit = H#coeff_est
>  
>  plot, x, s+n, linestyle=1, thick=2. ; Noisy observation
>  oplot, x, s, color='ff'x              ; True signal
>  oplot, x, s_fit, color='ff00'x        ; Fitted signal
>  8<------------------------
>  
>  If your sample vector X happens to be regular, the solution to your problem is actually nothing
more than an FFT, and pick the 5 first complex coefficients. The first coefficient is the constant
term A0 (not included in your problem), and real/imaginary parts of the following coefficients
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corresponds to cosine terms A1-A4 and the sine terms B1-B4, respectively.
>  
>  -- 
>  Yngvar
>  
>  
>  On Saturday, 25 October 2014 07:47:17 UTC+2, siumt...@gmail.com  wrote:
>>  I think you should try to be for specific to ask question here.
>>  
>>  Suppose I have a timeseries with the  S size.
>>  
>>  I want to do nonlinear fitting to the timeseries using the following fourier series ( harmonic
function)
>>  

>>  
>>  And I would find 8 coefficients such as An and Bn where n = 1,2,3,4
>>  
>>  That is. 
>>  
>>  A1,A2,A3,A4
>>  B1,B2,B3,B4
>>  
>>  I have attempted to understand how it works mpfit by Craig and curvefit . Unfortunately, I did
not because I am not IDL expert. So I posted this if anyone can help
>>  
>>  
>>  Best Wishes
>>  
>>  
>>  Thanks for you help

Thanks for your help

I have attempted to used multiple linear regression to solve the problem . However, when I plot
the original data with fitted line, I did not find good result.

I think it is better i put sampledata which I understand instead of random numbers

Here is sample data (sampledata.txt)
      8.82609
      8.50000
      7.52174
      6.20833
      8.11111
      10.4000
      8.39286
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      9.19231
      7.30769
      9.13043
      7.57692
      8.00000
      10.9600
      8.33333
      8.90476
      10.8750
      10.6250
      10.2069
      10.0000
      11.7391
      10.6538
      11.8500
      8.68000
      8.96296
      6.72727
      7.56522
      7.47826
      7.96296
      9.03846
      9.19231
      8.81818
      7.08333
      8.69565
      8.75000
      8.55556
      8.28000
      8.68000
      7.87500
      7.71429
      7.78261
      6.85714
      9.11111
      6.46154
      6.92593
      6.77778
      6.50000
      7.38889
      8.81818
      5.45455
      4.72727
      5.04348
      5.75000
      6.60870
      5.91304
      6.71429
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      7.33333
      7.21739
      6.54545
      6.62500
      5.94737
      6.72000
      7.28000
      7.82353
      7.50000
      8.80952
      9.59091
      8.04348
      7.44444
      6.80000
      8.55556
      12.5556
      6.47368
      7.41176
      7.80000
      7.68750
      7.31579
      7.31579
      8.37500
      7.00000
      9.88235
      9.42105
      9.41177
      7.53333
      6.70588
      9.30000
      8.66667
      9.26316
      11.4091
      7.35000
      9.16667
      8.09091
      8.84210
      7.05000
      8.85000
      8.32000
      8.66667
      7.25000
      6.77778
      6.15000
      8.70588
      7.52381
      7.91304
      7.33333
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      6.64706
      7.26316
      7.95238
      7.00000
      7.45000
      7.30769
      11.0000
      12.8750
      8.18182
      11.8182
      9.09091
      10.3750
      11.0833
      11.7333
      12.7857
      11.1667
      12.5833
      7.76190
      6.06667
      6.28571
      6.00000
      9.76190
      8.62500
      6.31579
      6.00000
      9.20000
      9.47059
      9.42857
      8.05882
      9.56522
      9.30435
      9.80000
      8.42857
      8.65000
      8.44444
      8.56522
      6.83333
      9.52381
      9.11539
      8.00000
      6.42857
      9.36364
      8.80000
      9.02308
      7.90909
      7.95455
      8.54091
      8.55556
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      7.95652
      10.8621
      5.80000
      8.84167
      8.34615
      7.16000
      6.47619
      6.95238
      6.76190
      6.48571
      9.95833
      7.65217
      6.86500
      8.16000
      7.57619
      7.68182
      7.04762
      8.77727
      7.82917
      8.96923
      7.52174
      8.82083
      7.59583
      8.23810
      8.60476
      9.22609
      7.86522
      10.1083
      8.26667
      8.68095
      10.4632
      8.23333
      7.85217
      6.85455
      7.24444
      7.56522
      7.28947
      7.33000
      8.97369
      7.84500
      9.40000
      5.55882
      7.30870
      6.39500
      8.12000
      8.42222
      7.87917
      6.90625

Page 6 of 13 ---- Generated from comp.lang.idl-pvwave archive

http://idlcoyote.com/comp.lang.idl-pvwave/index.php


      7.46000
      6.22632
      7.98667
      7.96842
      6.99474
      10.9944
      8.29474
      8.40417
      7.93637
      8.67727
      7.49444
      7.61923
      8.04000
      8.12857
      9.06667
      9.45500
      10.1833
      10.6923
      11.3458
      12.0952
      10.7346
      10.3429
      9.97391
      8.39091
      7.49565
      8.06538
      8.71200
      8.90952
      9.08750
      9.18077
      10.5808
      8.29524
      9.22727
      8.22857
      7.56500
      7.26087
      7.86667
      10.1913
      9.27693
      7.83044
      7.21818
      7.41053
      7.91923
      8.43077
      8.37500
      9.40417
      7.23684
      6.79444
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      8.24348
      7.19259
      7.90400
      8.15000
      7.40000
      6.35455
      7.39500
      8.88261
      7.66522
      9.07143
      8.88750
      7.27917
      8.92917
      8.28333
      7.74231
      7.47600
      6.93182
      7.92609
      8.21379
      7.89286
      7.80000
      6.84800
      7.63200
      7.78333
      7.65600
      7.46786
      7.10000
      7.59600
      7.13750
      9.67000
      13.1400
      12.3037
      11.5038
      11.5087
      10.2235
      8.43158
      8.12273
      10.2700
      8.30417
      10.5952
      9.98800
      7.63200
      8.22692
      9.49167
      7.63333
      7.48333
      9.22917
      9.34643
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      7.10000
      8.17692
      7.15417
      5.82174
      8.90800
      8.01600
      7.42381
      8.43333
      9.04074
      8.56923
      8.25200
      8.60741
      8.19655
      11.4400
      7.57500
      8.35000
      9.83478
      10.4069
      11.1704
      12.8808
      10.3091
      13.2364
      10.8391
      10.5560
      10.4704
      11.1767
      9.77143
      11.1520
      10.9652
      9.19643
      9.11539
      11.3667
      11.0444
      10.6370
      10.8714
      9.14231
      10.4385
      11.0593
      10.5760
      9.15000
      10.0231
      8.59615
      9.68461
      9.26000
      7.51852
      7.21923
      8.53333
      10.0133
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      9.27857
      7.65000
      9.12143
      10.1560
      7.86400
      8.10385
      7.89231
      10.0600
      8.06667
      7.19643
      6.87308
      6.98800
      7.14074
      6.91429
      8.03333
      7.32174
      7.67200
      9.14444
      8.24400
      10.1148
      11.3731
      10.5138
      9.80000
      9.10800
      7.65556
      7.36667
      7.42500
      6.92308
      7.96923
      8.80000
      10.3250
      9.53929
      9.77308
      9.78929
      10.2077
      9.06154
      8.71538
      8.67143
      9.41923
      8.90000
      9.44400
      7.64231
      9.06000
      8.14445
      9.87917
      9.49167
      9.74615
      8.74231
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      9.73214
      10.1400
      9.63214
      9.23462
      8.83043
      8.54615
      8.53333
      7.62308
      8.65357
      9.45000
      9.02759
      8.82857
      8.54231
      9.37857
      9.84815
      10.6966
      10.3143

file='sampledata.txt'
readcol,file,input

pro funcname,input=input,scycle=scycle,X1=X1,X9=X9

n=n_elements(input)
scycle=fltarr(n)+1E20
X1=fltarr(n)+1E20
X2=fltarr(n)+1E20
X3=fltarr(n)+1E20
X4=fltarr(n)+1E20
X5=fltarr(n)+1E20
X6=fltarr(n)+1E20
X7=fltarr(n)+1E20
X8=fltarr(n)+1E20
X9=fltarr(n)+1E20
tmpX9=(findgen(n)+1)/12.
t=findgen(n)+1

dependvar=fltarr(n)
pi=!PI*1.0

clean=where(input LT 1000 and input NE 0)

if clean(0) GE 0 and n_elements(clean) GE 0.9*n_elements(clean) then begin
  
for i=0,n_elements(clean)-1 do begin
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  g=clean(i)
  
  dependvar(g)=input(g) 
  
      angle=(2*pi*t(g))/12.

      X1(g)=sin(angle)
      X2(g)=cos(angle)
      X3(g)=sin(2*angle)
      X4(g)=cos(2*angle)      
      X5(g)=sin(3*angle)
      X6(g)=cos(3*angle)
      X7(g)=sin(4*angle)
      X8(g)=cos(4*angle)
      X9(g)=tmpX9(g)

endfor

X = [TRANSPOSE(X1), TRANSPOSE(X2), TRANSPOSE(X3),$
  TRANSPOSE(X4),TRANSPOSE(X5), TRANSPOSE(X6),$
  TRANSPOSE(X7), TRANSPOSE(X8),TRANSPOSE(X9)]
  

  weights = REPLICATE(1.0, n) ; Create an Npoints-element vector of uniform weights.
  
 
   coeffs=regress(X(*,clean),dependvar(clean),weights(clean),SI GMA=sigma, CONST=const, $
   MEASURE_ERRORS=measure_errors,yfit=yfit, /RELATIVE_WEIGHT)
print,'multiple linear regression coeffs'
print,coeffs
print,'slope'
print,coeffs[8]
print,yfit
constv=fltarr(n)
constv(*)=const
FOR k=0,n_elements(clean)-1 do begin

   j=clean(k)
    scycle(j)= coeffs(0)*X1(j)+coeffs(1)*X2(j)+ $
      coeffs(2)*X3(j)+coeffs(3)*X4(j)+ $
      coeffs(4)*X5(j)+coeffs(5)*X6(j)+ $
      coeffs(6)*X7(j)+coeffs(7)*X8(j)+constv(j)+coeffs(8)*X9(j)

  ENDFOR ; j loop
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endif else begin
   dependvar(*)=1E20
      X1(*)=1E20
      X2(*)=1E20
      X3(*)=1E20
      X4(*)=1E20      
      X5(*)=1E20
      X6(*)=1E20
      X7(*)=1E20
      X8(*)=1E20
      X9(*)=1E20
  scycle(*)=1E20
  endelse

;print,X1
print,'number of X1'
print,n_elements(X1)
print,const

END
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