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Abstract

The Tikhonov regularization criterion is a universal method for solving ill posed problems. Once
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the stable functional is determined, determining the regularization parameters becomes the core
problem in the application of the Tikhonov regularization method. To address the problem of low
efficiency caused by the need to search for regularization parameters within a large range of posi-
tive real numbers, a regularization method with relative weight ratio is proposed, and the expres-
sion of regularization solution under the new criterion is derived. The new method limits the re-
gularization parameters to the interval of [0, 1), transforming a search problem that is difficult to
determine an upper bound in advance into an optimization search problem with a smaller and
clear upper and lower bound. Numerical experiments on the determination of ridge parameters in
ridge estimation show that the new method is equivalent to the original Tikhonov regularization
criterion, but has higher computational efficiency.
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Table 1. Observed values [ and coefficient matrix B

F= 1. WWELRREEE B

B L
1 0.5 0.3333 0.25 0.2 0.1667 2.45
0.5 0.3333 0.25 0.2 0.1667 0.1429 1.5929
0.3333 0.25 0.2 0.1667 0.1429 0.125 1.2179
0.25 0.2 0.1667 0.1429 0.125 0.1111 0.9956
0.2 0.1667 0.1429 0.125 0.1111 0.1 0.8456
0.1667 0.1429 0.125 0.1111 0.1 0.0909 0.7365
0.1429 0.125 0.1111 0.1 0.0909 0.0833 0.6532
0.125 0.1111 0.1 0.0909 0.0833 0.0769 0.5873
0.1111 0.1 0.0909 0.0833 0.0769 0.0714 0.5337
0.1 0.0909 0.0833 0.0769 0.0714 0.0667 0.4893

HLAR 3 RS Hh 1107 RAE
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Table 2. Comparison of the results of various schemes
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