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Abstract

Employed the new inverse scattering scheme based on the moment method, which was
presented in the Part I of these companion papers, numerical simulations are performed to in-
vestigate the effect of measurement errors and noise contaminating the field scattered from
dielectric objects. In order to reduce those effects on the reconstructed permittivity profiles, some
techniques such as regularization, iterative matrix inversion, and multiple incidence are applied to
this problem.
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Fig. 3. Rectangular scatterer with 9 cells.
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Table 1, Numerical Results in case of Fig. 3,
(Noise Level;10749%).
2 &8
L |[iDet(A*A) | C {A}
rank 9 rank 8
9 1020E —49 7030E + 7 | 2464E + 2 | 2826E + 1
11 1097E —48 1133E + 8 | 2183E + 2 | 2825E + 1
21 7507E —41 1161E + 6 | 4723E + 0 | 2834E + 1
31 1307E -39 1550E + 6 | 6306E + 0 j2833E + 1
41 1717E —38 1485E + 6 [ 5474E + 0 | 2833E + 1
51 2968E —36 | 9500E -+ 5 [ 2290E + 0 | 2834E + 1
61 5875E —37 | 1501E + 6 | 5411E + 0 | 2843E + 1
71 2452E —36 1450E + 6 | 4560E + 0 | 2833E + 1
81 9665E — 35 1324E + 6 | 3435E + 0 [ 2833E + 1
91 2139E - 35 1492E + 6 | 5301E + 0 | 2834E + 1
E:3 2. #=dA2] Singular value % (228 3 9 74$)

Table 2. Singular values of matrix A (in case of

Fig. 3).
A2l Singular value % (L =51)
W, 0.8544
W, 0.3241
W, 0.1123
W, 0.3887E ~ 1
W, 0.1154E - 1
W, 0.2894E — 2
W, 0.2228F - 2
W, 0.2174E -3
W, 0.8901E — 5
W, .
ClAY = E = 0. 95x 10
I Lxlf =C (10}
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Table 3. Permitivity profiles reconstructed by
singular value decomposition. (in case of
Fig. 3).
i) Folxl fdE $3
4-+4j0 740 1 1+j0
1430 1+j0 1450
140 140 1-0
ii) Rank=8, &-2.8344] °abat Az}
1.650+ 0. 004 1.670—30.635 1.220 0. 186
1.722-430.033 1. 156 -5 0. 090 1.538—j0.299
1. 156 +j0.080 1L722+70.032 1.220-;0.187
iii) Rank =9, §=0,22904] *d4kat 743}
4.007+10. 164 0.903- ;0. 006 0.995—j0.064
0.997 —30. 047 1.015—30.017 1.027—0.045
1.010 - j0.017 0.997 - j0.046 0.996 - ;0.065
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£33 4. Reguarizing operator$ X<]&l4 A4
AN (L=31 #+T=10"'% A&
TEE F3ofl4le} R
Table 4. Results calculated by employing
regularizing operators.
(L=31 and Noisde Level=10"*% in
case of Fig. 3).
fa) a= 0
15153+ 7.342 | —1429—7.88¢ | 0.4%j2.24]
4504~ (7.222 | 2.567-j0.617 | 7.741-(3.108
2.567—0. 566 4.454--77.344 0.578—72.249
(bl a=10""

13.873+ }9.668
4.212—j5.336

-0. 380 j 6. 603 0.663- j1.811
2.235-30.455 6.201—}2.073

2.232-70.404 4.165- j5.437 0.743 -j1.813
e a=10""
0.868 +j 8. 360 1.386—)2.809 0.980—10.743
2.772—1.520 1.485—j0.112 2.989-0.322
1.474 -;0.063 2.728- j1.611 1.054-j0.734
(d) e=10""
1.153+70.748 1.719—10.899 1. 081- j0.255
1.921-j0.156 1.170+4 ;0. 024 1.752+30.222
1.156+j0.072 1.879—j0.248 1.151+4 0. 240
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Table 5.

T, M, N
3.9.9
2.894
2.832
2.798
2.775
2.757
2.744
2.732
2.723

iteration

18,9
2.987
2. 967
2. 960
2. 960
2. 958
2. 957
2.957
2. 957
2.957

19,9
2.989
2.967
2. 960
2.959
2. 959
2.959
2.959
2.959
2.959
2.958

2,99
2.894
2.835
2.802
2.779
2.762
2.748
2.737

3,39
2.796
2.641
2.591
2.570
2.559
2.550
2.534
2.537
2.532
2.527
2.522

3.4,9
2.914
2.835
2.802
2.779
2.762
2.748
2.737

2,5,9
3.034
2.953
2.897
2.854
2.819
2.791
2.767
2.747
2.730
2.715
2.702

number

5
10
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40
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n2
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