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Abstract In the image deformation process of the moving least squares based algorithm, the coefficient matrix of

the solved linear equations is irreversible and unstable.

In this study, we apply a constraint term to the coefficient

matrix to obtain the exact solution and avoid the formation of ill-conditioned equations by introducing Tikhonov

regularization and using the L-curve method to solve the regular parameters. To overcome the limitation of a large

number of manually localized feature points and an insufficient number of feature points in the process of image

deformation, the Dlib library is employed to automatically extract 68 feature points covering facial features and

contours. Simulation results demonstrate that, compared to the original algorithm, the proposed algorithm can

produce clear and accurate image deformation.
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Fig. 1 Flowchart of MLS algorithm
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Fig. 4 Images to be transformed
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Fig. 5 Improved MLS image distortion in this paper
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Table 1 Comparison of results of three methods
Method bmglé lma_ge Way
extraction time
Proposed method 0.06 s Full automation
Method in Ref. [5] 0.14 s ASM
0.1 s+ Semi-automation+
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Fig. 7 Comparison of simulation results. (a) MLS algorithm for image deformation; (b) improved MLS algorithm for

image deformation in this paper
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