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ABSTRACT

Conventional approaches often find it challenging to adapt to the growing complex-
ity and data volume in crime scene analysis. The advent of artificial intelligence 
technologies, such as machine learning, computer vision, and natural language 
processing, is transforming the processing of evidence by improving efficiency, 

DOI: 10.4018/979-8-3693-9405-2.ch004



64

precision, and scalability. AI algorithms can swiftly analyse extensive datasets, 
uncovering patterns and relationships that may be overlooked by human investiga-
tors. For example, AI-​driven tools enable the rapid examination of digital evidence 
and DNA samples, significantly alleviating backlogs in forensic laboratories. This 
chapter also explores the application of AI in reconstructing crime scenes through 
sophisticated 3D modelling techniques, which offer investigators a detailed per-
spective of events and enhance courtroom presentations. Additionally, the chapter 
addresses ethical issues related to the use of AI in forensic science, including privacy 
concerns, algorithmic bias, and the importance of human oversight.

INTRODUCTION

Crime scene analysis (CSA) refers to the systematic examination of specific 
elements related to a crime and its surrounding environment, integrating various 
factors such as forensic evidence, victimology, and characteristics of the crime 
scene. The advent of artificial intelligence (AI) in CSA presents new opportunities 
for enhancing the processing of evidence as technological advancements continue. 
AI technology has the potential to significantly augment the efficiency and accuracy 
of data analysis by enabling investigators to identify patterns and relationships that 
traditional methods may overlook. This introduction will outline the objectives of the 
chapter, illustrating how AI can refine existing practices in crime scene investigations 
and address challenges such as evidence management and analytical bottlenecks. 
Additionally, this section will address the ethical considerations and potential biases 
associated with the application of AI in forensic science, emphasizing the importance 
of careful implementation to maintain the integrity of investigations. By establishing 
this framework, the chapter aims to provide a comprehensive overview of how AI 
technologies are transforming crime scene investigation and ultimately contributing 
to improved outcomes in law enforcement (RizwanBasha & Annamalai, 2024).

Definition and Importance

The systematic approach to collecting, preserving, and examining physical ev-
idence at locations associated with criminal activity is referred to as crime scene 
analysis (CSA). This procedure is particularly vital in cases involving fatalities, as 
it aids in reconstructing the events surrounding a crime and determining the cause, 
manner, and time of death. CSA serves as a cornerstone of criminal investigations, 
providing law enforcement agencies with essential insights that can facilitate the 
identification and apprehension of suspects. The importance of CSA cannot be 
overstated. It enables investigators to establish a timeline of events, identify patterns 
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