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Abstract

Landweber iterative method is an important method for solving inverse problems in mathemati-
cal physics, which has good stability. However, the convergence speed of Landweber iterative re-
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gularization method is relatively slow, which limits its wide application in practical problems. Based
on the Landweber iterative regularization method, this paper proposes an accelerated Landweber
iterative regularization method by introducing adaptive Barzilai-Borwein (ABB) step acceleration
technique and gives the convergence analysis of the method. Based on the parameter identification
problem constrained by elliptic equation, the effectiveness of the method is verified from the pers-
pective of numerical calculation. The experimental results demonstrate that the Landweber-ABB
iterative regularization method proposed in this paper has better convergence speed than the
Landweber iterative method.
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Table 1. Numerical results of one-dimensional elliptic parameter identification
= 1 —HMES IR RIES

0 Method Time N RES ERR
Landweber 1.6314 716 0.0228 0.1469
0.01

LABB 0.5283 143 0.0133 0.1469
Landweber 2.7314 1215 0.0201 0.1321

0.005
LABB 0.6852 187 0.0092 0.1321
Landweber 2.3309 1042 0.0172 0.1344

0.001
LABB 0.9675 323 0.0090 0.1344
Landweber 2.0257 882 0.0187 0.1393

0.0005
LABB 0.7195 223 0.0106 0.1393
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Figure 1. Computational results of simulation 1 with 6 = 0.001
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1 JBIR TR KN 0.001 Y LABB JEARIE NI 7 vk iR s B, 18 1(a) MEIE Landweber 148
IEMME TR ER AR, ] 1(b) v LABB AR IEMIL L B 45 L, 3R] LABB i&ARIE ML 77 ik %A
A DM A S SE AR Wil 1(c) s, BEEIEAIMEET, LABB iEARIENIL 7 EEUE IE Landweber %
ARIEMME T 208 N T BT TS FURSut 28, Hoksan 50 2515k 2 S E (B 1(d)), @i 1(d)FR,
LABB 148 IE Ak 7772 EbAs IE Landweber 354X 1F Ak 77 2 USSR

4.2. ZH# o)
FERELT, X Q = [0,0]<[0,0] B4, B N
1, (x-065)" +(y—0.36)" <0.18?
c¢'(xy)=105, (x—0.35)"+4(y-0.75)" <0.22
0, He

U (") =cT (X y)(x+y), BRAEECE UL |u v, =5 o BB C =& =0. AT ETHE, X
TR %, ZEREA0)FISE B 1.1, % Q=[01]x[0,1] 4k 64 x 64 NEK/NJ7H, AR
ZEIMEIL AR ITA W Ko T T2 (6] FIEE, SEIGHoh TR IEBEDNRZFT 5K ABB A Kt K
B, CUEE R R RGN T S K R . IRIE ABB B KRR A, FESER R S B — M A, B
JRFA || Xy — X || <107 siff 22 J BRI 452 1B R AR

FUH Matlab BEATHUE B, BURRHRZEACFBEATISL OS2, S50 R i h 8 (Time),  sos P
H(N), FEAY5E 7% (RES) FIAS AR X 4% 2 (ERR) AL 2 B A 2 WTBLE Y, AHXT T2 IER) Landweber i%
RIEMAL T, LABB IS ARIENAL I i E TS 1], e KAk ARE H B W S B 0 Th B A BRI 525+ /1 o

Table 2. Numerical results of two-dimensional elliptic parameter identification

F 2. ZHEMESBORAINBELSR

) Method Time N RES ERR
Landweber 72.55 164 0.0103 0.1285
0.01
LABB 41.98 41 0.0104 0.1285
Landweber 121.28 278 0.0055 0.1018
0.005
LABB 55.12 46 0.0054 0.1018
Landweber 307.79 713 0.0014 0.0873
0.001
LABB 141.89 117 0.0013 0.0873
Landweber 250.27 572 0.0015 0.0898
0.0005
LABB 97.55 81 0.0013 0.0873

2 JER T KP4 0.001 1) LABB M ARIE WML J7 5 MU ARAE . 19 2(c) 4 LABB AR IEM b7
RERG L, ) LABB 1R IE WA T % (R T DA RAT I S ) 2(0) s, B ARG
HEAT, LABB I {RIE ML 77 WIS 1E Landweber % fC.E AL 77 e it
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Figure 2. Computational results of simulation 2 with 6 = 0.001
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