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Abstract:  The use of Artificial Intelligence (AI) in forensic medicine is transforming the field by improving how forensic 
evidence is analyzed, interpreted, and applied. This review looks at the history, current uses, and future possibilities of AI in 
forensic investigations, focusing on areas like medical imaging, biometric identification, and digital forensics. It highlights the 
benefits of AI, such as increased accuracy, efficiency, and the ability to automate tasks like post-mortem imaging, DNA profiling, 
and toxicology analysis. However, there are still significant challenges, such as biases in algorithms, a lack of transparency, and 
the "black box" nature of deep learning models, which raise ethical and legal concerns. Another issue is whether AI-generated 
evidence can be reliably used in court. To overcome these challenges, the review suggests developing more transparent and 
explainable AI models, as well as creating strong legal and ethical guidelines. The goal of this review is to provide a clear 
understanding of both the potential and limitations of AI in forensic medicine, encouraging collaboration between technologists, 
forensic experts, and legal professionals to ensure AI is used responsibly. 
Keyword: Artificial Intelligence, Forensic Medicine, Medical Imaging, Neural Networks, DNA Profiling, Toxicology Analysis, 
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I. INTRODUCTION 
Forensic medicine plays a crucial role in legal investigation, aiding in the identification of deceased, determining cause of death, and 
supporting criminal cases. In recent years, the application of AI in forensic medicine has gained significant attention, promising to 
revolutionize the way evidence is analysed, interpreted, and applied. AI as defined by Russell and Norvig (2020) refers to the 
development of computer system capable of doing tasks that typically require human thinking and intelligence. The increasing 
complexity of forensic investigation and the growing volume of digital and biological evidence have highlighted the need for more 
advanced, efficient, and accurate methods to process and analyzed data. 
In forensic medicine, AI has shown its utility in area such as automated autopsy procedures, crime scene analysis and toxicology 
where the analysis of chemical data can be accurate using machine learnings models (Jones et al.,2021). 
AI is a field of science that help machine solve complex problem that machine do. Creating a machine that thinks like a human by 
studying how human think, learn, and solve problem, and then programming those traits into a computer.  (Kumar.,N 2016). 
Despite the considerable benefits AI offers its incorporation into forensic medicine brings forth ethical and practical challenges. The 
reliability of AI generated results, the risk of algorithmic bias, and the question of legal admissibility in court are key concerns that 
need to be addressed. Furthermore, as AI system evolve, regulatory frameworks must also adapt to ensure that AI application in 
forensic setting are transparent, explainable ana accountable ( Benett et al., 2023). 
 

II. HISTORY OF ARTIFICIAL INTELLIGENCE IN FORENSIC MEDICINE 
  

PERIOD  DEVELOPMENT KEY REFERENCE 
1970s -1980s EARLY AI AND EXPERT SYSTEM: AI system entered 

forensic medicine with expert system to stimulate human 
decision making in forensic pathology and toxicology. 

Adams and Dempster (1986) 

2000s MACHINE LEARNING:ML models began being used for 
tasks such as fingerprint analysis, facial recognition, and 
DNA profiling. 

Jain et al.(2006) 

2010s DEEP LEARNING: Introduction of deep learning enabled 
the analysis of complex forensic data, like medical 
imaging, with higher accuracy. 

Shen et al. (2017) 

2020s- present ADVANCED AI INTEGRATION: AI become central in 
post mortem imaging, biometric identification, and digital 
forensics. 

Cao et al.(20230, Bajaj et al. (2021), 
patel et al. (2024), Nguyen et al. 
(2023) 
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III. CURRENT SITUATION OF ARTIFICIAL INTELLIGENCE IN FORENSIC MEDICINE 
 

APPLICATION DESCRIPTION KEY REFERENCE 
Medical Imaging and Pathology AI-based tools analyze medical 

images (e.g., CT,MRI) to determine 
causes of death and identify injuries 
with precision.  

Cao et al. (2023) 

Biometric Identification AI enhances facial recognition, 
fingerprint analysis, and DNA 
profiling, improving accuracy and 
processing speed in suspect 
identification. 

Zhu et al. (2023), Bajaj et al.(2021) 

Digital Forensics AI processes electronic evidence, 
detects patterns, and recovers data, 
helping investigators analyze large 
volumes of digital data. 

Patel et al. (2024), Singh et al. (2023) 

Ethical and Legal Challenges Challenges include algorithmic 
transparency biases, and ensuring 
AI- driven results can be defended 
in court. 

Nguyen et al. (2023) 

Future Directions Advancements in real- time data 
analysis predictive modelling, and 
developing more transparent AI 
systems are underway. 

Johnson & Lee (2024) 

 
IV. RATIONAL AND SCOPE 

This review paper explores how artificial intelligence (AI) is changing forensic medicine. We'll look at  How AI has developed over 
time, Its current uses in areas like medical imaging, biometric identification, and digital forensics, The challenges of using AI in 
forensic investigations. Our goal is to show how AI is Improving the accuracy and efficiency of evidence analysis, Addressing 
ethical and legal concerns. We'll also discuss future directions for AI in forensic medicine, including Making AI algorithms more 
transparent, Improving data processing, Encouraging collaboration among AI researchers, forensic experts, and legal professionals. 
By examining both past and present applications of AI in forensic science, we aim to provide a comprehensive understanding of its 
potential and challenges (Cao et al., 2023; Patel et al., 2024; Nguyen et al., 2023). 
 

V. MACHINE LEARNING 
Machine learning (ML) plays a vital role in artificial intelligence (AI) applications for forensic medicine. It improves and automates 
tasks like Facial recognition, Fingerprint analysis, DNA profiling, Medical imaging. By analyzing large datasets, ML models 
identify patterns and make accurate predictions, making forensic investigations more efficient and accurate. For example, in post-
mortem imaging, ML helps detect Trauma, Underlying causes of death. This reduces human Biases in data. These issues are 
particularly concerning when ML systems are used in court (Cao et al., 2023; Patel et al., 2024). 
 

VI. DEEP LEARNING 
A type of artificial intelligence called deep learning has greatly improved forensic medicine, especially in analyzing medical images 
and biometric data. It uses complex networks to process large datasets, allowing automated systems to Detect patterns, Identify 
abnormalities in forensic evidence. In post-mortem imaging, deep learning has improved accuracy in Identifying trauma, detecting 
diseases, Determining causes of death. Deep learning is also used in Facial recognition, Fingerprint analysis, Digital forensics 
However, there are concerns The complexity of deep learning makes it hard to understand (the "black box" problem), Potential 
biases in the data. These issues need careful attention when using deep learning in forensic applications (Zhu et al., 2023; Cao et al., 
2023). 
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VII. DATA ANALYTICS 
Artificial intelligence (AI) is revolutionizing forensic medicine by analyzing vast amounts of complex data. AI-powered data 
analytics helps investigators. Process medical record, examine post-mortem imaging, Analyze biometric data (DNA, fingerprints, 
facial features). This technology Identifies patterns, Detects anomalies, Draws conclusions more efficiently and accurately than 
traditional methods. As a result, forensic investigations become more effective. However, there are concerns Protecting sensitive 
data (data privacy), Ensuring unbiased results. Despite these challenges, AI-driven data analytics holds immense potential for 
forensic medicine (Patel et al., 2024; Singh et al., 2023). 
 

VIII. NEURAL NETWORK 
Artificial intelligence (AI) relies on neural networks to improve data analysis and pattern recognition in forensic medicine. Two 
types of neural networks are particularly useful Convolutional Neural Networks (CNNs): Analyze medical images (CT/MRI scans) 
to detect injuries and causes of death, Recurrent Neural Networks (RNNs): Help identify voices in criminal investigations. Neural 
networks also revolutionize DNA profiling by Automating genetic sequence comparisons, speeding up suspect identification, 
Enhancing accuracy. AI-driven approaches significantly improve forensic processes, making them More accurate, more efficient. 
This technology aids investigators in Solving crimes faster, ensuring justice is served (Nguyen, K., &Tran, D.2022). 
 

IX. ADVANTAGE OF ARTIFICIAL INTELLIGENCE IN FORENSIC MEDICINE 
AI has greatly improved diagnostic accuracy in forensic medicine by analyzing complex medical data like images and toxicology 
reports, identifying patterns human experts may miss (Yuille & Kersten, 2006). It automates tasks such as image analysis and 
evidence cataloging, speeding up processes like facial recognition and fingerprint matching (Nogueira, Ramesh, & Doshi, 2018). AI 
enhances forensic imaging, reconstructs faces from skeletal remains, and aids in pathology and toxicology by reducing human error 
and providing consistent data analysis (Kaur & Sharma, 2019; Maguire & Singh, 2020). 
In forensic anthropology, AI predicts biological details from skeletal remains and assists with gait and voice recognition (Rathore, 
Pandey, & Singh, 2021). It supports virtual autopsies by analyzing MRI and CT scans to create 3D models for non-invasive death 
cause determination (Thali, Viner, & Brogdon, 2017), and aids in crime scene analysis and reconstruction (Adderley & Townsley, 
2020). AI-powered image analysis detects abnormalities in autopsy images, and in toxicology, AI predicts drug interactions and 
identifies unknown substances (Scully & Cotton, 2019; Zhang, Zhao, & Liang, 2020). It helps predict future crimes by analyzing 
crime databases (Brown & Williams, 2018) and detects digital manipulation in forensic imaging (Lyu, 2019). In document 
examination, AI analyzes handwriting and detects forgeries with high precision (Srihari & Cha, 2017). 
AI estimates post-mortem intervals (PMI) by analyzing decomposition and insect activity (Amendt, Campobasso, & Gaudry, 2019), 
supports forensic phonetics through voice pattern matching (Hansen & Hasan, 2015), and correlates evidence across media types 
(Turner & Vacca, 2021). In odontology, AI speeds up victim identification through dental analysis, and it assists in ballistic analysis 
by matching bullets to firearms (Divakar, 2017; Zivkovic & Kim, 2020). 

X. DISADVANTAGE OF ARTIFICIAL INTELLIGENCE IN FORENSIC MEDICINE 
 AI use in forensic investigations raises several concerns, particularly regarding transparency, bias, and over-reliance. Deep learning 
models often function as "black boxes," making their decision processes hard to explain, which is problematic for legal and expert 
testimony (Mesko, 2020). Biases in AI, such as those seen in facial recognition, can lead to unfair outcomes and wrongful 
convictions (Buolamwini & Gebru, 2018). Over-reliance on AI may cause forensic experts to overlook important contextual 
information (Christin, 2017). 
Legal and ethical issues also arise, including data privacy, informed consent, and challenges around AI-generated evidence (Casey & 
Turnbull, 2018). AI models struggle to generalize across diverse populations, making them unreliable in some forensic cases 
(Obermeyer & Mullainathan, 2019). Many forensic fields lack high-quality datasets, affecting AI performance (Quinlan & Schifano, 
2020). Legal frameworks are not fully equipped to handle AI-based evidence or accountability (Santosuosso & Van Den Hoven, 
2017). 
Furthermore, AI systems require significant resources, and many labs lack the funding or infrastructure to adopt them (Burnett & 
Ball, 2019). AI is also vulnerable to adversarial attacks, which could manipulate evidence (Biggio & Roli, 2018). Without proper 
human oversight, AI errors may go undetected (Bryson & Winfield, 2017). Biases in predictive policing can disproportionately 
affect minority communities (Angwin, Larson, & Mattu, 2016), and errors in AI systems can have severe legal consequences 
(Amodei & Olah, 2016). 
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AI lacks the ability to consider broader forensic contexts like motive or intent (McKeown & Innes, 2018) and often performs 
inconsistently across different domains (Han & Xie, 2017). Questions about AI accountability in court also remain unresolved 
(Jones & Shen, 2019). The forensic field lacks standardized protocols for implementing AI, leading to inconsistent results 
(Stoyanovich & Howe, 2020). Lastly, automation bias can lead to blind acceptance of AI results, diminishing expert scrutiny 
(Cummings, 2014). 
 

XI. LEGAL ADMISSIBILITY OF ARTIFICIAL INTELLIGENCE IN FORENSIC MEDICINE 
In India, the admissibility of forensic evidence, including AI-generated evidence, is governed by the Indian Evidence Act of 1872. 
Section 45 allows expert opinions in scientific fields, like forensic medicine, to be presented in court, but such AI evidence must be 
interpreted by a qualified forensic expert. AI-generated evidence must be both relevant and reliable, with courts requiring it to be 
based on widely accepted scientific methods, as emphasized in Murphy v. State of Maharashtra (2008). 
For AI-based digital forensics, evidence must follow chain of custody rules under the Information Technology Act, 2000, and 
Section 65B of the Indian Evidence Act. In Anvar P.V. v. P.K. Basheer (2014), the Supreme Court ruled that electronic evidence 
requires a certificate for admissibility. 
Challenges include a lack of specific guidelines for AI evidence, the "black box" nature of AI, and concerns about algorithmic bias, 
which could lead to prejudicial outcomes. Privacy is also a key issue, as AI often handles sensitive data, and must comply with 
privacy laws following the Justice K.S. Puttaswamy v. Union of India (2017) ruling. 
Future legal frameworks may need to standardize AI tools and establish validation guidelines, as recommended by the Indian 
government's 2018 AI Task Force. 
 

XII. CONCLUSION 
 The use of Artificial Intelligence (AI) in forensic medicine has led to major improvements, making forensic investigations more 
accurate, efficient, and wide-ranging. AI is being used in areas like medical imaging, biometric identification, and digital forensics, 
where it can transform how evidence is analyzed, automate routine tasks, and offer new insights. However, this fast progress also 
brings important challenges. Problems like biases in AI algorithms, lack of transparency, and the "black box" nature of many AI 
models create risks for using AI-generated evidence fairly and ethically in court. Additionally, clear legal guidelines are needed to 
determine how AI evidence can be accepted and understood in legal settings. For AI to be successfully used in forensic medicine, 
experts in technology, forensics, law, and policy must work together to solve these issues and ensure that AI tools are responsibly 
developed and applied. With this collaboration, AI can greatly improve forensic science while maintaining justice and fairness. 
Artificial intelligence (AI) has the power to transform forensic medicine by making investigations faster, more accurate, and more 
efficient, from analyzing crime scenes to identifying people through biometrics and recognizing patterns. However, issues like 
reliability, transparency, and the potential for bias in AI systems, along with ethical concerns like privacy and data security, need to 
be addressed to ensure its proper use and acceptance in court. Going forward, experts from different fields must work together to 
create AI models that are easy to understand and develop legal and ethical guidelines for its safe and effective use in forensic work.  
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