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Abstract 

The convergence of multiple scientific disciplines has transformed contemporary criminal 

justice by enhancing the accuracy, reliability, and efficiency of criminal investigations. It is an 

overview of the multidisciplinary science in contemporary forensic science, focusing on the 

integration of the concepts of crime scene investigation, digital forensic, forensic psychology, 

evidence management, artificial intelligence, and data analytics. The study underscores the 

importance of collaboration among forensic scientists, psychologists, digital investigators, 

engineers, and legal professionals in the collection, interpretation, and decision-making process 

in court cases. Cybercrime investigations have been enhanced by developments in digital 

forensic technologies and behavioral profiling has enhanced the knowledge of offender 

characteristics and investigative strategies. In addition, AI and data analytics have 

revolutionized forensic investigations by streamlining evidence handling, pattern recognition, 

and predictive analysis. Despite these developments, issues of evidence integrity, algorithmic 

bias, privacy, ethics, and the admissibility of evidence remain to have an impact on forensic 

practice. In conclusion, the integration of multiple scientific disciplines into the field of criminal 

justice has emerged as a cornerstone of modern operations, enhancing the effectiveness of 

investigations, aiding evidence-based decision-making, and ensuring justice and accurate 

judgments in the courtroom. 
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1 Introduction 

Convergence at the Crime Scene is the evolution of the criminal investigation from an individual 

forensic examination to an integrated scientific process involving multiple disciplines that all 

play a role in the pursuit of justice. The most common crime scene today is not the one that 

relies on a single type of evidence – it's one that demands the collaboration of forensic biology, 

chemistry, medicine, psychology, digital forensics, engineering and data science to reconstruct 

a crime, identify an offender, and inform judicial decision making. This integrated and 

multidisciplinary approach acknowledges the interconnectedness and the need to interpret 

physical, biological, behavioural, and digital traces within a common scientific framework.2  

The proliferation of technology, globalization, and increasingly advanced types of crime have 

added to the changing nature of modern crime. Evidence from cybercrime, financial fraud, 

terrorism, organized crime and technology-driven crimes are all different in nature and require 

the expertise of various scientific fields. Investigators, forensic scientists, digital analysts, 

psychologists and legal representatives will all need to be involved in the investigative process 

to ensure that evidence is collected, interpreted and presented accurately. Recent advances in 

forensics, standardised practices and scientific decision making have significantly made 

forensic evidence more reliable and transparent in legal proceedings.3  

Forensic investigations have been enhanced by the use of advanced tools and technologies, such 

as artificial intelligence (AI), machine learning, three-dimensional (3-D) crime scene 

reconstruction, and big data analytics, which allow for the rapid processing of complex data, 

patterns, and evidence-based investigative decisions. But these technological advances create 

 

2 Baechler, S., Morelato, M., Gittelson, S., Walsh, S., Margot, P., Roux, C., & Ribaux, O. (2020). Breaking the 

barriers between intelligence, investigation and evaluation: A continuous approach to define the contribution and 

scope of forensic science. Forensic Science International, 309, 110213. 

https://doi.org/https://doi.org/10.1016/j.forsciint.2020.110213 

3 Bakhtiar, H. S., Ilyas, A., Kholiq, A., & Bakhtiar, H. S. (2025). The utilisation of scientific crime investigation 

methods and forensic evidence in the criminal investigation process in Indonesia. Egyptian Journal of Forensic 

Sciences. https://doi.org/10.1186/s41935-025-00456-y 
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issues with evidence admissibility, ethical responsibility, algorithmic bias, privacy protection, 

and quality assurance, which require ongoing research and standard forensic procedures.4  

This review investigates the concept of multidisciplinary science as the basis for modern-day 

criminal justice, which combines crime scene investigation, digital forensics, forensic 

psychology, evidence management and artificial intelligence into an integrated investigative 

process. It also emphasizes the potential and the difficulties of scientific convergence to enhance 

the precision, reliability, and fairness of criminal investigations. 

2 Concept of Multidisciplinary Science in Criminal Justice 

Multidisciplinary science in criminal justice is the systematic combination of knowledge, 

methodologies and technologies from multiple scientific fields that have the potential to enhance 

the investigation, interpretation and adjudication of criminal cases. As opposed to the old 

investigative methods which focused largely on testimony, confessions or forensic analysis of 

the individual case, today's criminal justice places a greater emphasis on the work of 

collaboration between experts from forensic biology, chemistry, medicine, psychology, 

anthropology, engineering, digital forensics, computer science and legal science. The 

convergence allows law enforcement to consider several types of evidence together and more 

accurately, reliably and objectively, interpret the evidence to conduct crime investigations.5  

The multidisciplinary approach acknowledges that today's crimes leave behind all kinds of 

evidence, ranging from biological, toxicological, fingerprint, ballistic, digital, behavioral and 

environmental. Such evidence is complex, and its effectiveness depends upon coordinated 

analysis by specialists with complementary expertise who cannot analyze the evidence in 

isolation. In the case of homicide investigations, for instance, DNA profiling, forensic 

pathology, bloodstain pattern analysis, behavioral profiling, and digital forensic examinations 

can be combined to more closely reconstruct events and to identify the offender with greater 

precision. In the same way, cybercrime investigations often require the cooperation of cyber 

 

4 CrimRxiv, 1–40. https://www.crimrxiv.com/pub/7c6624up  

Maneli, M. A., & Isafiade, O. E. (2022). 3D Forensic Crime Scene Reconstruction Involving Immersive 

Technology: A Systematic Literature Review. IEEE Access, 10. https://doi.org/10.1109/ACCESS.2022.3199437 

5 Abrari, A., & Aisyah, S. (2025). Integration of Multidisciplinary Approaches in the Criminal Justice System: A 

Study of the Handling of Gender-Based Crime. Journal of Strafvordering Indonesian, 1, 31–49. 

https://doi.org/10.62872/synrn273 
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security specialists, digital forensic analysts, financial investigators, and legal experts to 

effectively confront technologically advanced crimes.6  

 

Figure 2: Forensic Science Standards Board proposed by OSAC.7  

In recent years, the field of forensic science has made significant strides that have further 

reinforced the role of a multidisciplinary approach by fostering standardized protocols, quality 

assurance systems, accreditation frameworks, and evidence-based decision-making procedures. 

International initiatives like the Organization of Scientific Area Committees (OSAC) have 

encouraged harmonized forensic standards to foster greater scientific uniformity, transparency 

and reliability in courtrooms. Furthermore, the advent and incorporation of AI, machine 

learning, GIS, and big data into the analytical aspects of multidisciplinary investigations have 

expanded the analytical tools and capabilities of investigations by enabling pattern recognition, 

crime scene reconstruction, and intelligence-led policing.8  

 

6 Mia, R., Panchal, V., Singla, S., & Jain, M. (2024). Advanced and Emerging Development in Multidisciplinary 

Approaches in Forensic Science, Digital Forensic, Law and Criminology. 

7 Chango, X., Flor-unda, O., Gil-jim, P., & Gómez-Moreno, H. (2024). Technology in Forensic Sciences: 

Innovation and Precision. Technologies. https://doi.org/https://doi.org/ 10.3390/technologies12080120 

8 Chango, X., Flor-unda, O., Gil-jim, P., & Gómez-Moreno, H. (2024). Technology in Forensic Sciences: 

Innovation and Precision. Technologies. https://doi.org/https://doi.org/ 10.3390/technologies12080120 



Mr. Rakesh Nair 

 

18 

As a result, multidisciplinary science has become a major staple of modern-day criminal justice. 

It facilitates the interaction between scientific experts, investigators, and lawyers, and thus 

improves the interpretation of evidence, reduces investigative bias, and increases the credibility 

of forensic evidence in court. The collaborative efforts of multiple disciplines in science will 

always be the key to effective investigations, conviction, and just administration of justice as 

crime becomes more complex and technologically sophisticated. 

3 Digital Forensics and Cybercrime Investigation 

Digital technologies have revolutionized the nature of crime, with cyber-crime, including 

hacking, identity theft, ransomware cyber-attack, online fraud, and unauthorized access to 

information systems, increasing dramatically. This has made digital forensics a vital part of 

modern-day crime solving investigations. It is the systematic process of identifying, preserving, 

recovering, examining and presenting electronic evidence from computers, mobile devices, 

clouds and communications. These forensic techniques can help investigators understand the 

events within a digital environment, track cybercriminal activities, and create trustworthy 

evidence for legal proceedings.9  

The complexity of cybercrime has brought a need for sophisticated forensic techniques and a 

multi-disciplinary approach. The availability of specialized techniques such as data recovery, 

IP tracing, metadata analysis, and network traffic examination have made it easier to identify 

cyber offenders and prosecute crimes, and to secure digital evidence in court. However, 

investigators still struggle with some issues like encrypted communications, anti-forensic 

measures, conflicts of jurisdiction, growing data sizes and the lack of standardized cybercrime 

definitions and investigative practices. Recent studies also highlight the need for ongoing 

technological innovations, professional training and convergence of legislation to meet these 

emerging challenges.  

Moreover, the impact of Digital forensics is also dependent on the institutional preparedness. 

The importance of enhancing forensic education, creating trained professionals, implementing 

new forensic technologies and fostering international collaboration are gaining ground as key 

actions to boost cybercrime investigations and ensure the future of digital justice.10  

 

9 Kumar, V., & Singh, Y. (2024). Forensic science in the Indian legal framework: Challenges and opportunities in 

criminal investigations and trials. International Journal of Civil Law and Legal Research, 4(2), 213–220. 

10 Sharma, V., & Sood, P. (2022). Scientific Investigation In The Criminal Justice System: Problems And Prospects. 

Education, 8(9), 7–12. 
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Table 2: Real-Life Applications of Digital Forensics11  

Domain Application of Digital Forensics Real-Life Example 

Criminal 

Justice 

Identifying suspects and 

reconstructing events from digital 

evidence. 

Cyberbullying investigations, 

homicide cases. 

Corporate 

Security 

Detecting insider threats, fraud, and 

policy violations. 

Enron financial fraud investigation. 

Cybersecurity Tracing cyberattacks, malware 

analysis, and incident response. 

2017 WannaCry ransomware 

attack analysis. 

National 

Security 

Counter-terrorism and intelligence 

gathering. 

Digital evidence in counter-

terrorism operations. 

Civil 

Litigation 

Providing digital evidence in 

divorce, intellectual property, or 

contract disputes. 

Intellectual property theft in 

technology firms. 

4 Forensic Psychology and Behavioral Profiling 

Forensic psychology is a part of modern-day criminal justice as it applies psychology to the 

understanding of criminal behavior, to help with the investigation of crimes, and to assist with 

judicial decision-making. One of its most important uses is in the behavioral profiling area 

where one of its main functions is to analyse the characteristics of a crime scene, offender 

behaviour, victim-offender interactions, the pattern of behaviour etc. and then to build a 

psychological profile of an unknown offender.12 While it is not possible to use profiling to 

identify a suspect, it can give valuable insights to the investigation by narrowing the field of 

possible suspects and the type of personality, motive, behavioural tendencies and characteristics 

they might have.13  

In recent years, research has shown that behavioral profiling can be more effective when used 

in conjunction with traditional investigative procedures and forensic evidence than as a 

standalone technique. Personality disorders, cognitive distortions, the consistency of behavior 

 

11 Ugwumba, N. K. (2025). Digital Forensics Using Artificial Intelligence (AI) And Data Mininig. 1–18. 

12 Bagalkote, M., Pillay, S. S., & S Lavanika Students. (2024). Criminal Profiling: Current Trends of Forensic 

Psychology. Journal of Personality and Mental Abilities, 1(1). 

13 Hanafy, S. (2025). The Role of Forensic Psychology in Understanding Criminal Behavior and Legal Decision 

Making. Journal of Forensic Psychology, 10(10003), 1–2. https://doi.org/10.35248/2475-319X. 25.10.388. 
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and offender motivation represent important psychological factors that help to build up reliable 

criminal profiles. Meanwhile, issues of subjectivity, stereotyping, and investigator bias 

highlight the need for standardized methods, empirical testing, and multi-disciplinary efforts to 

enhance the validity and fidelity of profiling practice.14  

In addition to offender profiling, forensic psychologists can assist in competency assessments 

and criminal responsibility determinations, in risk assessments, interviewing witnesses, and 

with offender rehabilitation. This knowledge enables them to understand human behavior and 

to assist in fair trials and intelligent judicial rulings. Forensic psychology is a growing field of 

psychology that is gaining more value in strengthening multidisciplinary investigations, by 

integrating psychological science with forensic practice, enhancing the effectiveness of 

investigations, and assisting in a more accurate, objective, and equitable criminal justice system 

as crimes become more complex.15  

5 Crime Scene Investigation and Evidence Management 

Crime scene investigation (CSI) is the backbone of forensic science and is a vital component of 

successful criminal investigations and solutions. It's main goal is to identify, document, collect, 

preserve and analyse physical evidence, and ensure its integrity throughout the investigation.16 

Because physical evidence yields objective and scientifically verifiable information about the 

actions that took place during a crime, the management of the crime scene is an extremely 

important area of investigation that is vital to the reconstruction of crimes and the gathering of 

scientifically sound facts. The first step in the investigative process is to secure the crime scene 

to avoid the contamination, disturbance, or loss of evidence. Investigators then observe, 

photograph, sketch and fully document and record an in-depth examination of the area, and 

collect evidence like fingerprints, biological evidence, weapons, trace materials, footprints, 

 

14 Singh, S. (2026). The Evolution of Forensic Science in Crime Solving: From Traditional Methods to Artificial 

Intelligence. Journal of Forensic Science and Medicine, 12, 11–14. https://doi.org/10.4103/jfsm.jfsm_81_25 

15 Sm, E., Kj, A., So, I., Ao, Y., & Fo, H. (2025). Forensic Psychology and Criminal Profiling. Journal of Forensic 

Science And Research, 92–96. https://doi.org/https://dx.doi.org/10.29328/journal.jfsr.1001085 

16 Barone, P. M., & Luise, E. Di. (2025). A Multidisciplinary Approach to Crime Scene Investigation: A Cold Case 

Study and Proposal for Standardized Procedures in Buried Cadaver Searches over Large Areas. Forensic Science, 

1–16. https://doi.org/https://doi.org/10.3390/ forensicsci5030034 
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documents and digital devices. All items should be packaged, labeled and preserved according 

to established forensic protocols in order to maintain the evidentiary value. 17   

Effective evidence management is also critical since forensic evidence must be reliable and 

admissible, and will rely on the proper handling of the evidence throughout the investigation. 

One of the most important components of this is the chain of custody, that is the documentation 

of how evidence is handled from collection to courtroom presentation. The chain of custody 

provides continuity of accountability and helps safeguard against contamination, tampering, or 

misidentification of the evidence. Recent advances in technology, including three-dimensional 

(3D) laser scanning, drones, digital photography, and Geographic Information Systems (GIS), 

have improved crime scene documentation, visualization, and reconstruction in recent years. 

Such advancements coupled with a highly effective partnership between forensic scientists, 

police, medical examiners, and other experts have led to more precise and effective 

investigations of crimes. Therefore, a robust and scientifically solid framework of crime scene 

investigation and evidence management continues to be essential to securing sound 

investigation and fair and reliable judgments.18  

Artificial Intelligence (AI) and data analytics are reshaping the future of forensic science and 

criminal justice, making investigations faster, more accurate and more efficient. As more and 

more forensic, digital and criminal intelligence data accumulates, new analytical tools are 

needed to recognize patterns and relationships that might not be apparent to human 

investigators. AI technologies offer strong capabilities in analyzing vast amounts of data and in 

aiding with evidence-based decision making. AI technology is applied in forensics for facial 

recognition, fingerprint comparison, image enhancement, voice analysis, document analysis, 

and predictive crime analysis. Forensic samples can be quickly matched with large databases 

using machine learning algorithms, which can streamline investigations and enhance accuracy. 

 

17 Esposito, M., Sessa, F., Cocimano, G., Zuccarello, P., Roccuzzo, S., & Salerno, M. (2023). Advances in 

Technologies in Crime Scene Investigation. Diagnostics, 13, 1–9. https://doi.org/https://doi.org/10.3390/ 

diagnostics13203169 

18 Joseph, A., Rao, I., & Singh, N. (2025). Towards standardized forensic DNA practices: Comparative analysis of 

forensic DNA quality management systems in India and the UK. Multidisciplinary Science Journal. 

https://doi.org/https://doi.org/10.31893/multiscience.2025507 
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Data analytics can also help investigators identify criminal networks, examine communication 

patterns and detect suspicious activity by analyzing the vast amounts of digital data.19  

  

(a) (b) 

Figure 3: (a) Impact of Forensic Reforms on Case Outcomes; (b) Major Forensic 

Challenges Identified in Decided Case Laws20  

6 Integration of Artificial Intelligence and Data Analytics in Forensics 

The application of AI in Digital Forensics is especially significant for cybercrime investigations. 

Automated systems can identify e-evidence, extract information and rank investigative leads, 

more efficiently than manual systems. Moreover, AI-driven crime scene reconstruction provides 

investigators with a visualization of events and the interpretation of complex evidence 

relationships. While AI offers promising potential in criminal justice, there are ethical and legal 

issues that need to be addressed. Care needs to be taken with issues of algorithmic bias, privacy 

protection, transparency, accountability and reliability. Ethical guidelines and the need for 

human oversight are essential to ensure that AI-generated results are correctly interpreted and 

used in an ethical manner. Despite these limitations, the integration of AI, data analytics, and 

forensic science is a major leap in the modern era of criminal justice with promising potential 

 

19 Dunsin, D., Ghanem, M. C., Ouazzane, K., & Vassilev, V. (2024). A Comprehensive Analysis of the Role of 

Artificial Intelligence and Machine Learning in Modern Digital Forensics and Incident Response. Forensic Science 

International: Digital Investigation. 

20 Khan, M. T., & Akhtar, S. (2026). The impact of forensic science on the criminal justice system: A study of 

recent reform and challenges. International Journal of Multidisciplinary Trends, 8(4), 80–85. 
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to enhance investigative efficiency, bolster evidence analysis, and lead to equitable judicial 

decisions.21  

Table 3: Integration of Artificial Intelligence and Data Analytics in Forensics 

Sr. No. Focus of 

Study 

Key Findings Conclusion 

122  AI and data 

mining 

applications 

in digital 

forensics 

AI enhances pattern 

recognition, anomaly 

detection, and predictive 

analytics, while data 

mining uncovers hidden 

relationships in large 

datasets. 

AI and data mining improve 

cybercrime investigations but 

require transparency, ethical 

safeguards, and standardized 

forensic frameworks. 

223  Use of AI-

based 

research tools 

in 

criminology 

and criminal 

justice 

research 

ResearchRabbit improved 

literature discovery, 

citation mapping, thematic 

analysis, and research 

efficiency. 

AI supports scholarly research 

and interdisciplinary 

collaboration, though ethical 

awareness and critical 

evaluation remain essential. 

324  Integration of 

AI and 

Machine 

Learning in 

digital 

AI and ML support data 

recovery, cybercrime 

timeline reconstruction, 

pattern recognition, big 

AI has significant potential in 

digital forensics, but 

continuous research and 

strategic implementation are 

 

21 Luong, H. (2025). Enhancing Criminology and Criminal Justice Research with Artificial Intelligence: A Case 

Study of ResearchRabbit for Discovering and Visualising Literature. CrimRxiv, 1–40. 

https://www.crimrxiv.com/pub/7c6624up 

22 Ugwumba, N. K. (2025). Digital Forensics Using Artificial Intelligence (AI) And Data Mininig. 1–18. 

23 Luong, H. (2025). Enhancing Criminology and Criminal Justice Research with Artificial Intelligence: A Case 

Study of ResearchRabbit for Discovering and Visualising Literature. CrimRxiv, 1–40. 

https://www.crimrxiv.com/pub/7c6624up 

24 Dunsin, D., Ghanem, M. C., Ouazzane, K., & Vassilev, V. (2024). A Comprehensive Analysis of the Role of 

Artificial Intelligence and Machine Learning in Modern Digital Forensics and Incident Response. Forensic Science 

International: Digital Investigation. 
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forensics and 

incident 

response 

data analysis, and chain-

of-custody management. 

necessary to address emerging 

challenges. 

425  AI-driven 

data analytics 

and forensic 

tools 

Machine learning, deep 

learning, NLP, and 

predictive analytics 

improve evidence 

collection, analysis, and 

fraud detection. 

AI enhances efficiency and 

accuracy in forensic 

investigations; however, 

human oversight, ethical 

practices, and legal 

frameworks are critical for 

reliability. 

 

7 Conclusion 

The development of modern criminal justice has been a result of the understanding that 

successful criminal investigations rely on more than just one scientific discipline, but rather 

integration of several. The use of forensic science, digital forensics, forensic psychology, crime 

scene investigation, evidence management, artificial intelligence, and data analytics has greatly 

boosted the capacity of investigators to reconstruct criminal events, identify offenders, and 

present scientifically valid evidence in court proceedings. The interdisciplinary approach allows 

for the integration of various specialized fields, leading to more precise investigations and 

unbiased legal decisions. The review also emphasizes on the increasing importance of digital 

forensic technologies for combating cybercrime, the benefits of behavioural profiling to gain 

insight into the characteristics of offenders, and the importance of systematic evidence 

management for maintaining the integrity of forensic evidence. Additionally, new technologies 

like AI and machine learning are further improving investigative processes with advanced data 

analysis and decision support tools. To ensure responsible use of these technologies, however, 

there is a crucial need for tackling issues of ethics, transparency of algorithms, ensuring privacy 

protection, establishing a standard for the forensic processes, and legal admissibility. Enhancing 

collaboration across disciplines, professional development, and ongoing technological advances 

will play an important role in the future of multidisciplinary science as it helps to advance the 

effectiveness, credibility, and fairness of the systems of contemporary criminal justice. 

 

 

25 Patel, M. M., & Patel, M. H. (2026). AI Data Analytics and Forensic Tools: Transforming Digital Investigation 

and Decision-Making. International Journal of Research in Humanities & Social Sciences, 14(03), 26–30. 
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