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Research on Crime Scene Reconstruction Methods based on
3D Gaussian Splatting Technology

Fu Wenbo
School of Prison, National Police University of Criminal Justice, Baoding

Abstract: Technological advancements have fundamentally transformed the methods and approaches used in crime
scene reconstruction. Technologies such as Virtual Reality (VR), 3D modeling, neural rendering, and Artificial
Intelligence (AI) are being integrated into crime scene reconstruction to enhance precision and efficiency, addressing
the limitations of traditional methods, including insufficient accuracy, low efficiency, and strong subjectivity. This paper
focuses on research on crime scene reconstruction methods based on 3D Gaussian Splatting (3D GS) technology. It
systematically reviews the current research status of crime scene reconstruction both domestically and internationally,
providing a comparative analysis of the advantages and disadvantages of mainstream digital reconstruction methods,
including traditional 3D reconstruction, 3D laser and structured light scanning, Neural Radiance Fields (NeRF), and
LiDAR SLAM combined with 3D GS. The paper elucidates the core principles of 3D GS technology and identifies its
technical advantages. It constructs a complete workflow for 3D GS-based crime scene reconstruction, encompassing
five stages: data acquisition, data preprocessing, sparse point cloud generation and camera localization, model training
and optimization, and scene reconstruction application and evidence presentation. Finally, the study analyzes three core
challenges faced in practical application: adaptation to complex scenes, the geometric precision gap, and the insufficiency
of judicial probative value. This research aims to improve the technical framework of digital crime scene reconstruction
and provide theoretical support and reference for the intelligent transformation of criminal scene investigation.

Key words: Scene reconstruction; 3D gaussian splatting; Methodology
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