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Abstract

The inherent motion-induced image blur during dynamic object photography necessitates in-depth
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investigation into degradation mechanisms and restoration methodologies. This study establishes
degradation models for uniform linear motion blur in both 1D and 2D domains, revealing the phys-
ical essence of image quality deterioration. Through inverse deduction of the blur formation pro-
cess, we develop a mathematical-physical restoration framework. MATLAB-based simulations sys-
tematically demonstrate blur generation and recovery under varying motion parameters. The re-
sults show that this method can effectively restore images in specific motion scenes and has ad-
vantages in clarity and detail retention, providing a valuable reference for the field of image pro-
cessing. Comparative evaluations employing subjective visual assessment and objective metrics
(PSNR/SSIM) contrast our inverse-deduction approach with conventional Wiener filtering and
Lucy-Richardson algorithms. Experimental results verify the method’s superior performance in
specific motion scenarios, exhibiting 15%~20% improvement in edge preservation and 2.3 dB
PSNR enhancement over benchmark methods. The proposed framework demonstrates advantages
in both structural clarity and detail retention, providing valuable insights for optical system opti-
mization and computational imaging applications.
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Table 1. Comparison of restoration algorithm parameters
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Table 2. Two-dimensional fuzzy simulation
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Figure 1. One-dimensional fuzzy simulation and restoration comparison chart
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Figure 2. Comparison diagram of two-dimensional blur simulation and restoration
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Table 3. Comparison of restoration algorithm parameters
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