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An Lighting Disturbances Removal Technique for Facilitating
Smooth Criminal Scene Shoeprint Evidence Investigation Process
based on Retinex and Wavelet Hybrid Model
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Abstract

A novel noise reduction image preprocessing technology based on a hybrid deep learning model has been
proposed to help analyze the evidence of shoeprint images left by the suspect at the crime scene. Shoeprint image
analysis provides crucial evidence for apprehending criminals. Despite the introduction of various systems to ensure
the reliability of shoeprint analysis, the quality of shoeprint images is often poor due to environmental disturbances
during collection, leading to ineffective analyses and diminished evidential value. Moreover, research on noise
reduction for on-site shoeprint images has been limited. This paper addresses the primary noise issue in collected
shoeprint images, such as lighting disturbances, using a Retinex-based network and supports the analysis of on-site
shoeprint images through a Wavelet Transform-based noise reduction network. The proposed technique was evaluated
using a no-reference noise assessment scale, confirming its superior performance both quantitatively and qualitatively.
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