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Abstract

The integration of artificial intelligence (Al) into criminal justice is revolutionizing how crimes
are investigated, analyzed, and prosecuted, with the aim of increasing efficiency and precision
in decision-making. In this review, the concept of the algorithmic investigator is explored, and
the development of Al is discussed in relation to its use in the criminal justice process, such as
predictive policing, digital evidence analysis, facial recognition, forensic science, and judicial
risk assessment. It also talks about the potential of Al including quicker investigations, better
crime detection, effective resource management, better digital forensics, and judicial
administration support. The review also examines critical ethical, legal and societal issues such
as algorithmic bias, privacy issues, lack of transparency, reliability of Al-generated evidence
and threats of 'deep fakes'. Finally, it delves into governance frameworks, regulatory approaches,
and the trajectory of responsible Al implementation, highlighting the need for human oversight,
explainable Al, data protection, and ethical considerations in India's criminal justice system.

Keywords; Artificial Intelligence; Criminal Justice; Algorithmic Investigator; Digital Forensics; Responsible

'ISBN No. - 978-93-7640-081-2

275



Mr. Aniket Patel

1 Introduction

Algorithmic investigator refers to the application of Al algorithms to aid criminal investigations
and judicial proceedings by using algorithms to analyse vast amounts of digital data, uncover
patterns, and evidence-based decision-making. These systems are not meant to replace human
investigators but are designed to assist them in crime detection, forensic analysis, and case
management, making them more effective and efficient. With recent developments in computing
power and data analytics, Al is becoming increasingly integrated into today's criminal justice
systern.2

Artificial Intelligence is the ability of a computer system to mimic human intelligence, such as
learning, reasoning, and solving problems. One of the primary areas of Al is machine learning,
where algorithms adapt and enhance their performance based on past data without being
explicitly programmed.® Algorithmic decision making is a process in which a computational
model is used to make predictions or recommendations that support the investigative and judicial
decision making process. Many of these technologies have been developed beyond initial crime
mapping and database management to include predictive policing, facial recognition, digital
forensic and judicial risk assessment systems.*

Al tools are increasingly used by law enforcement and courts to analyse digital evidence,
understand crime trends, allocate investigative resources, and assist in the decision-making
process. These technologies present a great opportunity to increase operational efficiency and
investigative accuracy but also have concerns about algorithmic bias, transparency, privacy,
accountability, and due process. To effectively leverage Al in criminal justice, it is essential to
ensure that the technology is both innovative and grounded in the principles of justice, fairness,
and human rights. However, there is a necessity to keep responsible human oversight to provide
public trust and respect individual rights.’

2 P. Sarkki, F. Tomas, and M. Antheunis, “Artificial Intelligence in the Criminal Justice System: Systematic Liter-
ature Review and a Research Agenda,” Al Crim. JUSTICE Syst., 2025, doi: 10.13140/RG.2.2.25385.86883.

3 M. Soori, B. Arezoo, and R. Dastres, “Artificial intelligence, machine learning and deep learning in advanced
robotics, a review,” Cogn. Robot., vol. 3, pp. 54-70, 2023, doi: https://doi.org/10.1016/j.cogr.2023.04.001.

4 P. Terezia, “The Balance Between Innovation And Human Rights: Problems Of Applying Artificial Intelligence,”
Visegr. J. Hum. Rights, pp. 100—106, 2025, doi: https://doi.org/10.61345/1339-7915.2025.3.16.

5 K. Sharma and J. P. Mistri, “Role of artificial intelligence in criminal justice administration,” Int. J. Law, vol. 12,
no. 2, 2026.
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2 Applications of Artificial Intelligence Across the Criminal Justice Process

Throughout the process of criminal investigations and adjudications, Al tools have become a
part of the criminal justice system supporting law enforcement agencies, forensic labs, and
judicial bodies. Al technologies help break down large and complex data sets, automate
repetitive tasks, discover patterns that aren't obvious, and accelerate and standardize decision-
making. These applications are not meant to replace human skills but rather to support decisions;
they can improve the efficiency of operations and help investigators and lawyers deal with the
increasing amount of digital information in today's criminal investigations.

e Al in Predictive Policing and Crime Hotspot Analysis: Predictive policing uses
artificial intelligence and machine learning to analyse past crime data, geographic
information and temporal crime to estimate the likelihood of crime occurring in specific
locations and at particular times. Such predictive models support law enforcement
authorities to make more efficient use of their resources, such as people and patrols, and
predict crime in order to implement proactive measures. While predictive analytics can
enhance business operations, it is only as accurate and equitable as the data it uses.®

e Al-Assisted Criminal Investigations and Digital Evidence Analysis: Al aids in the
processing of digital evidence, such as from computers, cell phones, surveillance and
websites, quickly and efficiently to assist in criminal investigations. It can arrange large
data sets, find connection between the suspects, detect suspicious communications, and
help investigators prioritize relevant evidence, cutting case analysis time.

e Facial Recognition and Biometric Identification: Biometric technologies such as
facial recognition, fingerprint and iris recognition can be used to identify or verify people
by comparing their biometric features with biometric databases. They are increasingly
employed in the identification of suspects, border security, missing persons and access
control, and must be carefully protected to ensure privacy and the prevention of
misidentification.’

e Al in Forensic Science: Al has aided in image enhancement, automated fingerprint
comparison, DNA profile interpretation, and questioned document examination,

6V. A. Laptev and D. R. Feyzrakhmanova, “Application of Artificial Intelligence in Justice: Current Trends and
Future Prospects,” Human-Centric Intell. Syst., vol. 4, pp. 382—393, 2024, doi: https://doi.org/10.1007/s44230-024-
00074-2.

7 A. Nayak and D. S. S. Dash, “Facial Recognition And Biometric Surveillances In Crime Prevention Using Al
Based Predictive Modelling And Multi Model Data Fusion Techniques,” J. Int. Commer. Law Technol., vol. 6, no.
1,2025.
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improving forensic science. The applications help to streamline and standardize forensic
processes and aid experts in the interpretation of complex evidence without supplanting
forensic expertise.

Al-Based Risk Assessment: Al risk assessment tools can help courts and correctional
systems assess the likelihood of reoffending or court appearance. These systems are used
to aid decisions about bail, sentencing, parole, and probation and consider multiple risk
factors. But their recommendations should be in addition to judicial discretion so as to
be fair, transparent and accountable.

Opportunities and Benefits of AI in Criminal Justice

Artificial intelligence (AI) has the potential to revolutionize the criminal justice system by

enhancing the efficiency, accuracy, and effectiveness of law enforcement, forensic science, and

judicial administration. As more and more data becomes digital, and machine learning and data

analytics technologies develop, Al systems are able to process and analyze information at an
unprecedented scale and speed. Al is not a replacement for human professionals, it is a decision
support tool that will help investigators, forensic experts, prosecutors and judges make informed
decisions. In the hands of responsible users and with proper human oversight, Al tools can
bolster crime prevention efforts, speed up investigations, enhance evidence management, and

streamline judicial processes. The following are some of the key opportunities and benefits of
Al in criminal justice.?

Faster Investigation and Evidence Processing: Al can save hours in sifting through
massive amounts of digital evidence from computers, smartphones, videos, social media
and financial logs. Automated data classification, document review and multimedia
analysis help investigators locate relevant evidence in a timely manner to speed up
criminal investigations and help cut down on case backlogs.

Improved Crime Detection and Pattern Recognition: Historical crime data can be
analysed using machine learning algorithms to find hidden relationships, crime patterns
and emerging crime trends. These analytical features help investigators detect further
crimes, including serial offences, organised crime, financial fraud, cybercrime and more
complex offences which might not be easily detected by manual analysis.

8 A. Jaiswal and D. P. C. Mishra, “Artificial Intelligence (Al) and Criminal Justice System: Potential Benefits and
Risks,” ShodhKosh J. Vis. Perform. Arts, vol. 4, no. 2, pp. 3693-3698, 2023, doi: 10.29121/sho-
dhkosh.v4.i12.2023.4143.
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o Efficient Allocation of Police Resources: The use of Al predictive analytics aids in
predicting crime hotspots and crime hot times for law enforcement. This type of
information facilitates evidence-based deployment of police resources, patrol units and
emergency response teams to increase the operational efficiency and allows for proactive
police crime prevention initiatives.

¢ Reduction of Repetitive Administrative Work: Al can automate many routine
administrative tasks, such as generating reports, categorising documents, indexing
evidence, transcribing documents, and managing cases. This simplifies administration,
streamlines processes and enables investigators and legal professionals to focus more
time on time-consuming and complex investigative and legal obligations.

e Support for Judicial Decision-Making through Data Analytics: Al can help the
courts to process legal documents, summarise case details, search case history for
relevant precedents and help with decision making on the risk of bail, sentencing, parole
and probation. These systems increase the accessibility of relevant information, foster
uniformity in decision making processes and maintain judicial discretion and
independent legal judgment.

e Enhanced Digital Forensic Capabilities and Cybersecurity Investigations: In the
field of digital forensics, Al has proven valuable in various applications such as malware
detection, network traffic analysis, image enhancement, automated fingerprint
comparison, DNA data interpretation, and examined question document. It also enhances
cyber investigations by quickly identifying indicators of cyber attacks and examining
masses of digital evidence gathered from networked systems.’

e Potential for Reducing Human Error When Appropriately Supervised: Properly
validated Al systems can improve consistency by minimising errors associated with
manual evidence review, data processing, and information retrieval. Al-generated
content, however, needs to be always verified by trained individuals to reduce
algorithmic bias, transparency and legal and ethical compliance. Therefore, the best
aspect of Al is that it enhances human knowledge and judgment, not that it eliminates
them.

°L.P,Y.N, P. N, and Y. S, Al-Driven Digital Forensic Investigation for Cybercrime Detection. 2026. doi:
10.1109/CCIC68129.2026.11486125.
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Risks, Ethical Challenges, and Legal Concerns

The use of artificial intelligence (Al) in criminal justice has its benefits, but it also raises a
number of significant ethical, legal, and social concerns. Al systems must be reliable,
accountable, transparent, and fair with regard to criminal justice decisions, which directly impact
individual liberty, privacy, and fundamental rights. Many Al applications are built on complex

algorithms that are trained on historical data sets which can be biased or in error, causing the Al
to result in discriminatory outcomes or incorrect decisions. In addition, privacy, explanation and
the admissibility of Al-generated evidence, have raised concerns with policy makers, researchers
and legal experts that call for more robust governance and human oversight. The following are
the principal risks of Al in criminal justice.'”

Algorithmic Bias and Discrimination: When social, racial, gender, or socioeconomic
bias exists in historical data, the algorithm created by the Al system could perpetuate or
even exacerbate such bias. Predictive policing models, facial recognition software, and
risk assessment tools can have a disproportionate impact on specific communities, with
possibly unfair investigations or decisions being made based on them. Thus, ongoing
validation and bias auditing are crucial before implementing Al in the criminal justice
system.

Lack of Transparency and the "Black-Box" Problem: Many advanced forms of
Artificial Intelligence, especially deep learning Al models, are "black boxes" and are
hard to interpret, explain, and understand what they are doing inside. The opacity of this
process hinders investigation, judicial review, and defense because they often find it
difficult to grasp how Al-driven recommendations are created, which can result in
diminished public confidence and effective legal challenges.

Privacy and Mass Surveillance Concerns: There are serious questions of privacy
concerns given the use of Al systems that rely on facial recognition, biometric
identification, surveillance cameras and large volumes of data analytics. The permanent
surveillance of individuals and the collection of personal data could be a violation of

10§, Kienzle, G. Velarde, and B. Gannon, “Al and prediction of criminal justice risk: revisiting the COMPAS

dataset,

experiments, and the problem of algorithmic bias and fairness,” Al Ethics, 2026, doi:

https://doi.org/10.1007/s43681-026-01116-0.
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civil liberties if necessary legal protections, data protection and judicial control are not
maintained.'!

e Due Process, Fairness, and Explainability: Al played in bail decisions, sentencing,
parole, and investigations of crimes should adhere to the tenets of due process and
procedural fairness. People should be able to know and to question the decisions made
by an Al system, which impact their legal rights. This means that there is a growing call
for the implementation of explainable Al and transparent decision-making processes in
criminal justice systems as key elements of responsible justice.

e Reliability and Admissibility of AI-Generated Evidence: The scientific validity,
reliability, accuracy, and legal standards of Al-generated evidence are essential for its
admissibility. Courts expect evidence to be reliable and reproducible, and to be verifiable
by others. Al-generated results must thus be used to complement rather than supplant the
expert forensic analysis and should be explicitly noted as such in court.

¢ Risks of Deepfakes and Synthetic Media: The recent developments in generative Al
have paved the way to produce very high fidelity deepfake images, videos and audio
recordings which can alter or create digital evidence. Synthetic media can be used to help
facilitate fraud, identity theft, misinformation, witness intimidation, and obstruction of
justice. As the technology behind deepfakes continues to advance, it poses new
challenges for investigators and forensic scientists, driving a need for better methods of
detection and stronger procedures for the authentication of digital evidence.!?

5 Governance, Regulation, and the Future of Responsible Al in Criminal Justice

India's criminal justice system must be effectively governed to integrate artificial intelligence
(AD) in alignment with constitutional ideals, legal protections, and moral standards to foster
innovation and progress. With the growing use of Al in various policing, forensic, prosecution
and judicial administration applications, police governance and regulation are crucial to ensure
adequate public confidence, respect for individual rights and accountability. The government's
efforts towards responsible Al adoption in India are evident through various initiatives, including
the National Strategy for Artificial Intelligence (2018) (NITI Aayog), the IndiaAl Mission

1 P, Singh, “Mass surveillance in the age of Al-the Indian dilemma of security versus privacy,” Int. J. Civ. Law
Leg. Res. 2025;, vol. 5, no. 2, pp. 74-78, 2025, doi: https://www.doi.org/10.22271/civillaw.2025.v5.i2a.146.

12 M. P. Sandoval, M. D. A. Vau, J. Solaas, and L. Rodrigues, “Threat of deepfakes to the criminal justice system:
a systematic review,” Crime Sci., vol. 13, no. 41, pp. 1-16, 2024, doi: https://doi.org/10.1186/s40163-024-00239-
1.
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(2024), the Crime and Criminal Tracking Network and Systems (CCTNS), and the Digital
Personal Data Protection Act, 2023. Despite the many advantages of Al its use must be guided
by clear governance, robust regulation, and ongoing technological innovation, recognizing that
Al decisions can have significant impacts on liberty, privacy, and justice.'?

A.

Governance of Responsible Artificial Intelligence

Principles of Trustworthy and Responsible AI: The principles of effective Al
governance start with the creation of principles that promote the lawfulness,
transparency, reliability, and accountability of Al systems. NITI Aayog's initiative
promotes the use of Al in a responsible manner, prioritizing safety, inclusiveness,
privacy, transparency, and accountability. The principles align with the constitutional
safeguards articulated in Articles 14, 19 and 21, which guarantee equality, due process
and fundamental rights with regards to the use of Al in policing and judicial processes.
Responsible governance thus means that Al can help to promote, not undermine, trust in
criminal justice institutions.'*

Human Oversight ("Human-in-the-Loop''): Though Al has come a long way, there
should be meaningful human oversight on critical criminal justice decisions. Human
investigators, forensic experts, prosecutors and judges need to be able to verify, amend
and overrule Al generated recommendations with respect to investigation, arrest, bail,
sentencing, parole and probation. Al is a tool to assist in decision-making, not to make
the decision for the court, and can minimise algorithmic bias when used together with
human oversight, contextual interpretation of evidence, and the preservation of judicial
independence.

Regulatory Framework for Al in Criminal Justice

Algorithm Auditing and Validation: Before and during deployment, Al systems in
criminal justice should be regularly audited, validated by a third party, and tested.
Algorithm audits can reveal potential biases, provide accuracy evaluations on various
population groups and ensure legal and ethical compliance. The regular testing also

13 A. Ibrahim, F. M. Gourari, G. M. Abdelaziz, and A. Hashish, “Artificial Intelligence In Criminal Justice Govern-
ance: Opportunities And Legal Challenges (A Comparative Study),” Corp. Law Gov. Rev., vol. 8, no. 2, pp. 77—
88, 2026, doi: https://doi.org/10.22495/clgrv8i2p7.

4 Meenakshi, “Legal Implications of Al in the Criminal Justice System in India,” J. Humanit. Educ. Dev., vol. 5,
no. 6, pp. 133-138, 2023, doi: https://dx.doi.org/10.22161/jhed.5.6.17.
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enhances the reliability of the system and builds trust in Al-driven criminal justice
practices.

e Data Governance and Privacy Protection: Strong data governance is crucial for the
effective use of Al applications that heavily leverage personal, biometric, and criminal
justice data. The Digital Personal Data Protection Act, 2023 (DPDP Act) provides a
crucial legal framework for the protection of personal data in India, encouraging lawful
data processing, secure storage, and responsible data sharing practices. When paired with
security measures like cybersecurity protections, encryption, access-control systems, and
periodic security reviews, a strong data governance framework helps minimize the
likelihood of unauthorized access, misuse, and privacy breaches. !

e Emerging Regulatory Frameworks and Ethical Guidelines: There is a growing effort
in India to create policies for responsible Al, with the efforts of the NITI Aayog, Ministry
of Electronics and Information Technology (MeitY) and the IndiaAl Mission. The
national initiatives are supported by international best practices like the OECD Al
Principles and the UNESCO Recommendation on the Ethics of Artificial Intelligence
that focus on transparency, accountability, human rights, and responsible innovation.
Given the increasing range of possible applications of Al in criminal justice, India might
need to have specific regulations that cover the certification of algorithms, independent
oversight bodies, risk assessment and ethical considerations.

C. Future Directions for Responsible Al

Future investigations in the field of Al in law enforcement should aim to enhance the
transparency and interpretability of Al-driven decision-making processes, bolstering judicial
oversight and trust within the criminal justice system. Another new field being explored is the
application of generative Al in legal research, case summarisation, document preparation and
investigation. But these technologies come with their own set of problems, including
hallucinated outputs, synthetic evidence and deepfakes, which need to be carefully validated and
examined by humans. Collaboration and coordination among policy makers, law enforcement
agencies, forensic scientists, legal experts and Al researchers should also be improved, and
explainable, secure and ethically compliant Al systems should be prioritised in future efforts in
India.

15 A. Singh and D. S. Thakur, “Data Protection and Al under the Digital Personal Data Protection Act, 2023: An
Indian Perspectives,” Int. J. Creat. Res. Thoughts, vol. 13, no. 10, pp. 115-130, 2025.
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6 Conclusion

Al has proven to be a disruptive technology that can drive improved investigations, forensic
analysis, evidence handling, and judicial decision-making in criminal justice, making these
processes more effective and efficient. As evidenced in this review, the use of Al applications is
providing critical operational advantages while also aiding in data-driven decision making,
including predictive policing, digital evidence analysis, biometric identification, and risk
assessment. There are, however, significant ethical, legal and societal issues and problems with
such opportunities, such as algorithmic bias, lack of transparency, privacy concerns,
accountabilities and misuse of synthetic media. This means that strong governance, effective
regulation, regular algorithm checks and human oversight of algorithms to guarantee that they
are fair and transparent are required to overcome these challenges. Adopting Al responsibly in
the Indian context is essential and should be oriented towards constitutional values, data
protection laws, and ethical considerations. In conclusion, Al should be a tool rather than a
replacement for human judgment, and the advancement of technology must bolster justice and
protect basic rights and the rule of law.
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