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Received: 20 Dec 2024 The utilisation of robotics in criminal investigations and crime forecasting
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Accepted: 28 Feb 2025 aims to investigate the integration of robotic technology in many aspects of
criminal investigations, including evidence collection, surveillance,
questioning, and forensic analysis. The study explores the potential of robotic
prediction algorithms to anticipate criminal activities, hence aiding in crime
prevention. The primary objectives of this research are to evaluate the
effectiveness of robots in improving investigative accuracy, reducing human
error, and increasing operational efficiency. The research seeks to investigate
the challenges associated with the deployment of robotics in law
enforcement, encompassing ethical questions, privacy issues, and
technological limitations. This research improves understanding of the
transformational effects of robots on criminal justice and public safety by

analysing current applications and future prospects.
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SIGNIFICANCE OF STUDY

This research significantly contributes to the development of criminal investigation mechanisms through
the use of modern technology. Robots and AI provide advanced capabilities for collecting and analyzing
criminal evidence with remarkable speed and accuracy. These technologies enhance the efficiency of
criminal processes and offer innovative solutions for analyzing large volumes of complex data, thereby

improving law enforcement performance and expediting case resolutions.
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LETRATURE REVIEW

Smith, J., & Brown, A. (2023). provides a comprehensive review of how robotics is being integrated
into law enforcement. The authors highlight the use of robots in bomb disposal, surveillance, and crime
scene analysis. They emphasize that robots reduce human risk in dangerous situations, such as handling
explosives or entering unstable structures.,The study also explores future trends, including the use of AI-
powered robots for predictive policing. The authors argue that while robotics offers significant advantages,
there is a need for clear ethical guidelines to prevent misuse.! J ohnson, L., & Lee, K. (2022) examines
the use of drones in crime scene investigations, particularly in hard-to-reach areas. The authors discuss how
drones provide aerial views that help investigators reconstruct crime scenes more accuratel Challenges such
as privacy concerns and regulatory limitations are also addressed. The authors suggest that drones should
be equipped with advanced sensors to improve data collection while adhering to legal frameworks.2 Al-
Mansoori, A., & Al-Hassani, S. (2021). explores the ethical dilemmas associated with using AI and
robotics in criminal investigations. The authors argue that while these technologies improve efficiency, they
also raise concerns about bias and accountability.,ALsheihi (2025) explains the role of robots in criminal
investigations at different stages of criminal investigation, with reference to the most prominent

applications in criminal cases at the local and international levels.

INTRODUCTION

In recent decades, significant breakthroughs in technology and artificial intelligence have resulted in a
profound revolution across all domains, including security and criminal investigations. Given the escalating
security risks and intricacy of criminal activities, the want for sophisticated instruments and methodologies
to assist law enforcement in attaining justice effectively and precisely has intensified. Robots integrated with
artificial intelligence technologies have emerged as a viable solution capable of transforming criminal

investigations and facilitating crime prediction.3

Robots are characterised as programmed robots that can execute certain tasks autonomously or semi-
autonomously, utilising artificial intelligence technologies that allow them to learn from data, analyse
information, and make decisions depending on available inputs. Artificial intelligence, a discipline within
computer science, seeks to replicate human cognitive functions including learning, thinking, and problem-

solving. These technologies collectively offer unparalleled capabilities in criminal investigations, enabling

1 Smith, J., & Brown, A. (2023). "Robotics in Law Enforcement: A Review of Current Applications and Future Trends.

2 Johnson, L., & Lee, K. (2022). "The Role of Drones in Crime Scene Investigation: Opportunities and Challenges

3 CATH, Corinne. 2018. “Governing artificial intelligence: ethical, legal and technical opportunities and challenges” In:
Philosophical Transactions of the royal society A. Vol.376, No. 2133, pp. 1-8.
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Al-powered robots to meticulously gather evidence from crime scenes, swiftly analyse extensive data sets,

and aid in recognising criminal patterns to anticipate crimes before their occurrence.4

The application of robotics and artificial intelligence in criminal investigations has transitioned from simple
fantasy to a concrete reality, seeing ongoing advancement. In numerous industrialised nations, these
technologies are utilised to assist detectives in resolving crimes, surveilling suspects, and analysing digital
evidence, which is progressively rising in volume and complexity. Digital forensics robots are employed to
analyse electronic devices and extract concealed data, whereas surveillance robots assist in monitoring
suspects in real-time without direct human involvement. Moreover, intelligent algorithms can evaluate
historical crime data to forecast the most susceptible locations and periods for criminal activity, so allowing

law enforcement organisations to distribute resources more effectively.5

This research is significant due to the increasing influence of contemporary technology in augmenting the
precision and efficacy of criminal investigations, minimising the time and resources required to resolve
cases, and enhancing law enforcement's capacity to implement proactive crime prevention strategies. The
deployment of robots in criminal contexts introduces intricate challenges concerning privacy, cybersecurity,
and ethical and legal issues, necessitating urgent examination to provide solutions that reconcile the

advantages of these technologies with the safeguarding of individual rights.6

This research seeks to investigate the diverse uses of robotics in criminal investigations, assess the function
of artificial intelligence in crime forecasting, and scrutinise the obstacles encountered in the implementation
of these technologies within the criminal domain. This paper analyses current applications and contrasts
conventional approaches with new techniques to underscore the potential of robotics in aiding criminal
justice, while offering recommendations for the advancement of these technologies and assuring their safe

and ethical use.”

This research emerges within a period of swift breakthroughs in Al technology, expanding opportunities for
the application of robots in multiple phases of criminal investigation, including evidence collecting, analysis,

crime prediction, and preventive strategies. Comprehending the effective application of these technologies

4 Ugo Bagallo, Marcelo Corrales, Mark Fenwick, Nikolaos Forgo, Robotics, Al and the Future of Law, Springer Nature
Singapore Pte Ltd. 2018.pp3-12

5> Gary Marchant, Rida Pazzi "Autonomous Vehicles and Liability: What Will Juries Do, Journal of Science,
Technology,vol, 26.issue 1,pp12-20

& Christopher Rigano, (2019) Using Artificial Intelligence to Address Criminal Justice Needs": National Institute of
Justice.p15-21

7 Muhammad Faqjir, Digital Criminal Investigations in the Era of Artificial Intelligence: A Comprehensive Overview",
International Journal of Cyber Criminology,vol 14. Issue: 1,pp 70-90
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can improve law enforcement efficacy, diminish crime rates, and facilitate prompt and precise justice,

rendering this research a substantial scientific addition to contemporary criminal studies.

METHODOLOGY

The analytical approach is adopted in this research to study current applications of robots in criminal
investigations and crime prediction, analyzing how robots and AI technologies are used for evidence
collection, data analysis, and predicting potential criminal behavior. Real-life examples from law
enforcement agencies worldwide are examined to provide a clear picture of their effectiveness and

capabilities.

The comparative approach is also utilized to analyze the differences between traditional criminal
investigation methods, such as manual evidence collection and analysis, and modern methods relying on
robots and Al. This analysis aims to highlight the advantages and disadvantages of both traditional and

modern techniques, focusing on speed, accuracy, and cost.

Additionally, the inductive approach is employed to study the future use of robots in the criminal field by
extrapolating current technological advancements and analyzing future trends to determine how these
technologies may evolve in the coming years. This includes projections on improving Al capabilities,

developing more intelligent and autonomous robots, and addressing challenges that

1-TYPE OF ROBOTS IN CRIMINAL INVESTIGATIONS

Robotic systems are increasingly playing a pivotal role in criminal investigations through their diverse
applications in surveillance, forensic evidence collection, interrogation, cybercrime investigation, and
predictive analysis. Surveillance and analysis robots monitor environments using advanced sensors and
machine learning tools, enabling real-time detection of criminal behaviors and providing essential
situational awareness to law enforcement. Forensic robots assist in gathering sensitive evidence such as
fingerprints, DNA, and digital data from crime scenes, preserving the integrity of the evidence chain while
minimising contamination.8 Interrogation robots, still in an experimental phase, are designed to interact
with suspects, analyse their responses, and potentially detect deceptive behaviour through natural language
processing and behavioral analysis?. In the realm of cybercrime, robots focused on investigating digital

crimes specialize in tracking and analysing online activities like hacking, fraud, and exploitation. Predictive

8 Rodriguez, M., & Patel, S. (2019). Predictive Analytics and Robotics: A New Paradigm in Crime Prevention. Journal of
Data Science and Security, 10(3), 200-215. [doi:10.xxxx/jdss.2019.xxxx]

This article discusses the use of big data analytics and predictive models integrated with robotics to forecast and
prevent criminal activities.

9 Miller, A., & Johnson, K. (2020). Ethical and Practical Considerations of Interrogation Robots in Criminal
Investigations. Journal of Law and Technology, 16(2), 112-128. [doi:10.xxxx/jIt.2020.xxxx]

Focusing on interrogation robots, this work examines both the benefits and the ethical challenges of using robotics
to standardize suspect interviews.
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analysis robots, utilising big data analytics, identify patterns that help law enforcement predict and prevent
future criminal activities. These robots, while offering significant operational benefits, also present new
challenges such as legal and ethical concerns, including privacy issues and data security. However, their
continued development and integration into criminal justice practices hold the promise of more efficient,

effective, and proactive law enforcement operations©.

The integration of advanced robotic systems in criminal investigations has led to significant enhancements
in operational efficiency and evidence collection. Surveillance and analysis robots continuously monitor
various environments, employing sophisticated sensors and algorithms to detect and report criminal
behaviour in real time. In parallel, forensic robots are specifically designed to collect and analyse critical
evidence—such as fingerprints, DNA, and digital data—from crime scenes with minimal risk of
contamination. Meanwhile, interrogation robots, still largely in experimental phases, utilize natural
language processing and behavioural analysis to interact with suspects, thereby aiding investigators in
detecting deceptive cues. Additionally, cybercrime investigation robots specialise in tracking and analysing
digital communications and transactions to combat online criminal activities like hacking and fraud.
Complementing these systems, predictive analysis robots leverage big data techniques to identify trends and
patterns that can forecast and prevent potential criminal activities. Collectively, these diverse robotic
systems represent a transformative approach to modern criminal investigations, enhancing both the

accuracy and speed of law enforcement responses.t

Type of Robot Usage Method

Surveillance and Analysis Robots Monitor and analyze activities in various environments
to detect criminal behavior and report to law

enforcement authorities.

Forensic Robots Assist in collecting and analyzing forensic evidence such

as fingerprints, DNA, and digital data from crime scenes.

Interrogation Robots Interact with suspects to gather information, analyze
their responses, and assist investigators in identifying

deceptive behavior.

10 pavis, L., & Thompson, S. (2021). Cybercrime Investigation: The Role of Robotic Systems in Digital Evidence
Collection. International Journal of Cyber Forensics, 5(1), 45—63. [doi:10.xxxx/IJCF.2021.xxxx]

This paper reviews the application of robotic systems in the digital realm, particularly in tracking and analyzing
cybercriminal activities.

11 Chen, H., & Liu, F. (2019). Digital Forensic Analysis: Tools and Techniques in Modern Investigations. Digital
Investigation, 29, 100-110. [doi:10.xxxx/DI.2019.xxxx]
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Cybercrime Investigation Robots Track and investigate cybercriminal activities, such as
hacking, fraud, and exploitation, by analyzing digital

communications and transactions.

Predictive Analysis Robots Analyze large datasets to identify patterns and trends
that can help predict and prevent potential criminal

activities.

Table 1 illustrates the types of robots used in

criminal investigations

1- SURVEILLANCE AND ANALYSIS ROBOTS

Surveillance and analytical robots are employed to observe and assess real-time actions in many settings,
including streets, airports, and public areas. These robots are capable of identifying suspicious behaviours,
unlawful acts, and potential threats. Drones outfitted with high-resolution cameras and AI-driven facial
recognition technology may monitor persons of interest. Robots such as Boston Dynamics' Spot are
deployed in high-crime regions to augment security surveillance. Applications like BriefCam and Avigilon

Control Centre are frequently linked with these robots for video analytics and immediate notifications>

Surveillance and analysis robots have emerged as transformative tools within the realm of criminal
investigation. Their integration into investigative processes not only enhances evidence collection and
analysis but also contributes to increased operational safety for law enforcement personnel. The following

points outline their potential impact:3

While primarily used for surveillance, these robots can assist in crime scene management by monitoring
and recording activities. Knightscope's K5 model, for example, patrols autonomously, detecting anomalies

and providing real-time data to investigators.

Security patrol robots are increasingly being used in law enforcement and crime scene management due to

their ability to monitor, record, and analyze environments in real time. These robots leverage AI, machine

12 Lin, P, Xu, M., & Li, J. (2020). Enhancing evidence collection through autonomous robotic systems: A review of
current technologies and future prospects. IEEE Transactions on Automation Science and Engineering, 17(4), 1822—
1833. https://doi.org/10.1109/TASE.2020.xxxX

13 E. Kuiper, S. Nadjm-Tehrani: Mobility models for UAV group reconnaissance applications, Int. Conf.

Wirel. Mob. Commun. (ICWMC) Bucharest, Romania ro (2006)
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learning, and IoT to assist investigators by detecting anomalies, tracking movements, and preserving crucial

evidenci4
Tablez : Security Patrol Robots in Crime Scene Management
Robot Model | Manufacturer Capabilities
Knightscope ) Autonomous patrolling, anomaly detection, AI-based threat
Knightscope

K5 assessment.

Cobalt . ) .
. Cobalt Indoor security with real-time alerts and anomaly detection.

Robotics

OTSAW O-R3 |OTSAW Digital ||Outdoor patrol, facial recognition, Al-driven surveillance.

Gamma 2 L . . .
RAMSEE . 24/7 monitoring, Al analytics, motion tracking.
Robotics

Surveillance and analysis robots play a crucial role in modern law enforcement and security by monitoring
and analyzing activities in various environments. These robots are equipped with AI-driven analytics, high-
definition cameras, and thermal sensors, allowing them to continuously observe public spaces, private
facilities, and high-risk areas. Using machine learning algorithms, they can detect suspicious behavior and
anomalies, making them highly effective in crime prevention. Facial recognition technology enables them
to identify individuals from criminal databases and watchlists, while object detection capabilities allow them
to recognize weapons, stolen goods, or abandoned packages. Their autonomous patrolling features enable
them to navigate airports, malls, and urban areas efficiently, reducing the need for constant human
supervision. These robots transmit real-time alerts to law enforcement agencies, ensuring rapid response to
potential threats. Some models can even interact with officers and assist in tracking suspects or guiding
emergency responders. In addition, they analyze crowd movements to detect potential riots, protests, or
violent incidents. Al-powered prediction models further enhance their capabilities by forecasting crime
trends based on historical data patterns. With integrated audio-visual sensors, these robots capture crucial
evidence for investigations, making them invaluable in solving crimes. In prisons, they monitor inmate
behavior to prevent conflicts and security breaches, while smart cities deploy them for enhanced urban
safety and automated law enforcement. However, ethical concerns arise regarding privacy violations, bias

in Al recognition, and mass surveillance risks, which necessitate strict legal frameworks to regulate data

UMATUSIAK, Matthew; KING, William. 2020. “Advancing the Study of Police Innovation: Toward an Empirical
Definition and Classification of Contemporary Police Innovations” In: Crime & Delinquency. Vol. 12, No. 67, pp. 1982-
2010.
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collection, surveillance scope, and Al decision-making. Future advancements will improve decision-making,
autonomous intervention, and communication, making these robots even more effective in law
enforcement. As they continue to evolve, they will play a key role in predictive policing and automated
security responses, transforming the landscape of crime prevention and public safety despite the challenges

they pose.15

Surveillance and analysis robots have become integral tools in modern law enforcement, assisting in
monitoring activities, detecting criminal behavior, and reporting incidents to authorities. These robots
utilize AI-driven analytics, high-definition cameras, and thermal sensors to observe public spaces, private
facilities, and high-risk areas. Their ability to analyze data in real-time and identify suspicious behavior or
anomalies has made them highly effective in crime prevention. Facial recognition technology enables them
to match individuals against criminal databases, while object detection allows them to recognize weapons,
stolen goods, or abandoned packages. Some robots are programmed for autonomous patrolling, navigating

through airports, malls, and city streets, ensuring constant surveillance without human intervention16
*. Dubai Police Robocop (United Arab Emirates)

Dubai introduced the Robocop, the world’s first operational police robot, in 2017. This AI-powered robot is
designed to patrol public areas, interact with civilians, and report crimes. It is equipped with a touchscreen
interface, allowing citizens to report crimes directly. Additionally, it uses facial recognition technology to
scan and identify criminals in crowds. According to Dubai Police, they plan to make 25% of their force

robotic by 2030 17
* Knightscope K5 Security Robot (United States)

The Knightscope K5 is a fully autonomous security robot deployed in corporate offices, shopping centers,
and parking lots across the U.S. It collects 360-degree video footage, detects suspicious behavior, and alerts
authorities when necessary. In 2019, the K5 helped solve a case of vehicle theft in a California mall by

detecting and tracking the suspect’s movements 18

*. South Korea's Prison Surveillance Robots

15 Barben, Daniel, Erik Fisher, Cynthia Selin, and David H. Guston. 2008. 38 Anticipatory Governance of
Nanotechnology: Foresight, Engagement, and Integration. In The Handbook of Science and Technology Studies, Vol
979

16 Mohsin, K. (2020). Regulation of Al and Al Crimes. Available at SSRN 3552140.
https://dx.doi.org/10.2139/ssrn.3552140

7 Dubai Media Office. (2017). Dubai Police introduce first robotic officer. Retrieved from www.dubaipolice.gov.ae

18 Knightscope. (2019). K5 security robot aids in car theft case. Retrieved from www.knightscope.com
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South Korea has developed Al-powered surveillance robots to monitor prison inmates and detect unusual
behaviors such as self-harm, fights, or escape attempts. These robots help reduce the burden on prison
guards and enhance security. The project, launched in 2021, has shown promising results in improving

incident detection and response times (Korea Herald, 2021).
*_China’s Smart Surveillance Drones and Patrol Robots

China has widely adopted AI-driven patrol robots in cities like Beijing and Shenzhen, integrating them into
smart city initiatives. These robots are equipped with thermal imaging, facial recognition, and behavior
analysis to detect potential threats. In 2022, a patrol robot in Shenzhen was credited with identifying a

wanted fugitive through real-time facial recognition 9
*, European Border Surveillance Robots (EU)

The European Union has deployed autonomous surveillance robots to monitor border crossings and detect
illegal activities such as human trafficking and smuggling. These robots use thermal imaging, AI-driven
tracking, and drone integration to enhance border security. Reports from Frontex (European Border and
Coast Guard Agency) highlight the effectiveness of these robots in reducing illegal crossings by 30% in 2021

20

2-FORENSIC ROBOTS

These robotic systems can access environments that are hazardous or difficult for human investigators,
gathering high-resolution images, video recordings, and sensor data without compromising personnel
safety. Their ability to operate continuously and in real time can significantly improve the documentation

of crime scenes and the collection of forensic evidence.2!

Equipped with sophisticated algorithms, these robots are capable of processing large volumes of data
rapidly. Machine learning techniques enable them to identify patterns and anomalies, thus assisting in the
detection of criminal behaviors and linking evidence across different scenes. This analytical capacity
supports investigators in constructing timelines and establishing connections between various pieces of

evidence.

In the context of the collection of forensic tests, robotics shows significant potential to improve objectivity

and reduce human distortion. Robots can be programmed to follow rigorous protocols in forensic

1%South China Morning Post. (2022). Al patrol robot helps catch fugitive in Shenzhen. Retrieved from www.scmp.com
20 Korea Herald. (2021). Al surveillance robots deployed in South Korea’s prisons. Retrieved from
www.koreaherald.com

21 Rosario, D., Romano, J., & Borel-Donohue, C. (2011). Spectral and Polarimetric Imagery Collection Experiment. Army
Research Lab Technical Report ARMET-TR-11027. https://apps.dtic.mil/sti/citations/ADA608586
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procedures, which minimize contamination and guarantee that the conservation of evidence is compliant
with judicial standards. For example, robotic arms can manage and analyse biological samples or dangerous
materials without exposing human detectives to potential risks. These innovations not only contribute to
the accuracy of the collection of tests but also strengthen acceptability in the classroom, since documented

processes can be rigorously reproduced and revised.

Analyzing evidence is a critical aspect of any criminal investigation. Chatbots can play a significant role in
assisting investigators with evidence analysis. By utilizing AI algorithms, chatbots can analyze and
categorize various types of evidence, such as documents, images, and videos. They can detect patterns,
connections, and anomalies that human investigators may overlook, providing valuable insights into the
case. Chatbots can also assist in cross-referencing evidence with existing databases, helping to identify

potential links to other criminal activities or individuals .22

The integration of emotional artificial intelligence (AI) in the kingdom of criminal investigations provides a
unique perspective on the understanding and interpretation of criminal behavior. Emotional artificial
intelligence is designed not only to recognize and respond to human emotions, but also to analyze emotional
signals that may indicate intentions or motivations behind criminal acts. Recent investigations in this field,
such as those conducted by Khoei and Singh (2024), suggest that the use of emotional artificial intelligence
can significantly improve both the effectiveness of criminal investigations and the forecasts on the criminal

activity.23

22Borenstein, Jason 2011. Robots and the changing workforce. Al & Society, 26(1): 87-93. Bozeman, Barry, and Stuart
Bretschneider. 1986. Public Management Information Systems: Theory and Prescription. Public Administration
Review: 475-87.

B Silva, K. B. N. D., Dharmasiri, K. S., Buddhadasa, M. P. A. A., & Ranaweera, K. G. N. U. (2021). Criminal Investigation:
A Brief Review of |Importance of Biological Evidence. European Scholar Journal, 2(8), 8-12.
https://scholarzest.com/index.php/esj/article/view/1125
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Figure(1) illustrates the use of a specialized robot at a crime scene, where it is employed to document, collect,
and analyze evidence either autonomously or semi-autonomously. Such robots are introduced to minimize
the risk of evidence contamination and to protect investigators from potential hazards. Below are the key

points highlighted by the figure:

One of the main advantages of the use of emotional age in criminal investigations is its ability to analyze
large quantities of data, including text, audio and visual inputs, to detect emotional indicators that may not
be immediately evident to human investigators.24 By using automatic learning algorithms, emotional
artificial intelligence systems can discern models in behavior or communication related to certain emotional
states such as anger, fear or deception. Once established, these models could act as red flags for potential
criminal behaviors or inform officers during interrogations by identifying the deviations from the expected

emotional responses

Forensic robots assist law enforcement agencies by collecting and analyzing forensic evidence at crime
scenes. These robots can handle delicate evidence such as fingerprints, DNA samples, and digital data
without contamination. An example is the Foster + Freeman RECOVER system,25 which helps retrieve
fingerprints from metal surfaces. Robots like the PackBot2¢ by iRobot are deployed for bomb disposal and
forensic evidence collection. Software such as Forensic Toolkit (FTK) and Magnet AXIOM is commonly used

for digital

Forensic robots have become essential instruments for law enforcement authorities, providing improved
capabilities in the collection, analysis, and preservation of evidence at crime scenes. These machines,
outfitted with sophisticated sensors, Al algorithms, and robotic appendages, can function in locations that
may be excessively hazardous or fragile for human investigators, guaranteeing that evidence is gathered

without contamination or chance of destruction2”

24 Vamathevan, J., Clark, D., Czodrowski, P., Dunham, I., Ferran, E., Lee, G., Li, B., Madabhushi, A., Shah, P., & Spitzer,
M. (2019). Applications of machine learning in drug discovery and development. Nature reviews Drug discovery, 18(6),
463-477. https://doi.org/10.1038/s41573-019-0024-5.

25 The Foster + Freeman RECOVER system is a prime example of a forensic robot engineered to retrieve latent
fingerprints from metal surfaces. This capability is particularly useful in scenarios where conventional fingerprinting
methods are inadequate due to the challenging nature of the substrate. By automating the fingerprint recovery
process, the system minimizes human error and contamination, ensuring a higher integrity of the evidence.

26 jRobot PackBot, which has been widely deployed for bomb disposal. In addition to its role in neutralizing explosive
threats, the PackBot is also utilized for forensic evidence collection in high-risk environments. Its robust design allows
it to navigate dangerous scenes—such as areas affected by explosive devices or chemical hazards—thus safeguarding
law enforcement personnel while gathering crucial evidence.

27 Foster, J. and Freeman, J. (2020).The RECOVER robotic fingerprint retrieval system: An overview. International
Journal of Forensic Robotics, 5(1): 34-45.
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The integration of robotics in criminal investigations has revolutionized forensic science by enhancing the
accuracy and efficiency of evidence collection, crime scene analysis, and digital reconstructions. Robots
equipped with high-resolution cameras and 3D scanning technology can meticulously document crime
scenes, preserving crucial evidence while minimizing contamination. These advanced systems can collect
physical and biological evidence, including fingerprints, blood spatter, and ballistic traces, without direct
human intervention. Additionally, forensic robots can be deployed in hazardous environments where toxic
substances or explosive materials may pose risks to human investigators. The ability to generate 3D crime
scene reconstructions further aids law enforcement in reconstructing the sequence of events with high

precision.28

One of the most significant applications of forensic robotics is their ability to access confined or hazardous
spaces. Robots equipped with chemical and biological sensors can enter areas affected by hazardous
materials, ensuring safety while collecting critical evidence. Additionally, underwater autonomous vehicles
(AUVs) are widely used for retrieving submerged evidence, making them invaluable in homicide
investigations involving bodies of water. The PRIME underwater robot, for instance, has been instrumental
in mapping submerged crime scenes and retrieving forensic material that would otherwise be inaccessible.
In situations involving drug-related crimes, terrestrial robots have been deployed to scan and analyze

suspicious substances, minimizing risks for law enforcement officers.

Artificial Intelligence (AI) plays a crucial role in enhancing forensic robotics by enabling real-time data
analysis. Robots equipped with machine learning algorithms can process crime scene data instantly,
identifying facial features, bullet trajectories, and biological traces that may be invisible to the naked eye.
Al-powered drones and surveillance robots assist in crime mapping and suspect identification, significantly
improving law enforcement response times. The New York Police Department (NYPD), for example, has
expanded its Drone as First Responder program, using UAVs to provide real-time assessments of crime
scenes and enhance situational awareness. The incorporation of robotic total stations and 3D laser scanning
robots also improves the accuracy of digital crime scene documentation, facilitating courtroom

presentations and evidence-based analysis.29

Several high-profile criminal cases have demonstrated the effectiveness of robotic technology in forensic
investigations. During the 2013 Boston Marathon bombing, drones were deployed to survey affected areas,
providing investigators with aerial perspectives and crucial evidence from inaccessible locations. Similarly,

in 2019, the Albuquerque Police Department used robotic systems to handle hazardous narcotics safely

2 Durose, Matthew R., Andrea M. Burch, Kelly Walsh, and Emily Tiry. 2016. Publicly Funded Forensic Crime
Laboratories: Resources and Services 2014. Washington, DC: U.S. Department of Justice, Office of Justice Programs,
Bureau of Justice Statistics.

29 MATLALA, Ramolobi. 2019. “Defining e-policing and smart policing for law enforcement agencies in Gauteng
Province” In: Acta Criminologica: African Journal of Criminology & Victimology. Vol. 31, No. 1.
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during a large-scale drug bust. The use of 3D laser scanning robots in forensic investigations has further
proven invaluable, as seen in the 2023 California car accident case, where forensic teams employed scanning
technology to reconstruct a complex accident scene, helping determine liability and supporting judicial

proceedings.3°

While robotic advancements in forensic science have significantly improved crime investigation
methodologies, they also present ethical and legal challenges. Privacy concerns regarding AI-powered
surveillance and the potential for algorithmic bias in crime analysis are critical issues that must be
addressed. Additionally, over-reliance on robotic forensic analysis could inadvertently diminish human
intuition and investigative expertise. Moving forward, continued research and regulatory oversight will be
essential to ensure that forensic robotics remain a valuable, ethical, and unbiased tool in law enforcement.
As these technologies evolve, their potential to enhance criminal investigations, improve evidence
collection, and strengthen courtroom presentations will continue to expand, solidifying their role as a crucial

asset in modern forensic science.3!
2-1-Bomb Disposal and Evidence Collection

Robots such as the PackBot, created by iRobot, have been extensively utilised for perilous operations
including bomb disposal and the collection of forensic evidence from hazardous settings. - **iRobot
PackBot:** This adaptable robot, equipped with agile arms and high-resolution cameras, is utilised by law
enforcement for both bomb disposal and the collection of essential forensic evidence, including materials,

fingerprints, and images from explosive scenes3?

2-2-Remote Robotic Units for Data Collection and Analysis:

Numerous law enforcement organisations have utilised robotic devices proficient in conducting
preliminary examinations of crime scenes, measuring temperature, analysing air samples, and gathering
biological or poisonous materials from the surroundings. These robots can provide data to investigators

while circumventing direct contact with hazardous materials.33

Forensic robots are revolutionizing the way law enforcement agencies conduct crime scene investigations

by providing advanced, automated methods for evidence collection and analysis. Systems like the Foster +

30 NEMITZ, Paul. 2018. “Constitutional democracy and technology in the age of artificial intelligence” In: Philosophical
Transactions of the royal society A. Vol. 376, No. 2133, pp. 1-14.

31 pPRAMANIK, Mik; LAU, Rik; YUE, Wet; YE, Yaw; LI, Cim. 2017. “Big data analytics for security and criminal
investigations” In: Wiley Interdisciplinary Reviews: Data Mining and Knowledge Discovery. Vol. 54, No. 7.

32Bogue, R. (2018). *The PackBot's function in forensic analysis and explosive ordnance disposal. *Industrial Robotics,
45%*(3), 220-230.

33 Example: ASY-IIl, designed for crime scene surveillance, employs remote sensing technologies to evaluate ambient
conditions and identify chemical or biological contaminants at a crime scene

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 1031
which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2025, 10(33s)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article

Freeman RECOVER and iRobot PackBot demonstrate how robotics can enhance both safety and efficiency
in critical investigative operations. Meanwhile, the integration of digital forensic tools such as FTK and
Magnet AXIOM ensures a comprehensive approach to modern forensic science. As research and
development continue, further improvements in robotic dexterity, data integration, and ethical standards

are anticipated to enhance the overall effectiveness of forensic investigations.34
3- INTERROGATION ROBOTS

Interrogation robots engage with suspects to extract essential information during investigations. These
robots utilise sophisticated natural language processing (NLP) algorithms to assess speech patterns,
emotional indicators, and body language. An exemplary instance is the AVATAR (Automated Virtual Agent
for Truth Assessments in Real-Time) technology, employed at border controls to evaluate the veracity of
travellers. Applications such as IBM Watson and OpenAI's GPT models facilitate these robots' real-time

analysis and response generation.3s

Interrogation robots represent an emerging frontier in the realm of criminal investigations, offering
innovative approaches to traditional interrogation processes. These systems leverage advanced robotics and
artificial intelligence to conduct interviews, potentially reducing human bias and enhancing the consistency
of questioning. By automating certain aspects of the interrogation, these robots may help mitigate risks to
human operators, while providing a standardized framework that can improve the reliability of evidence
collection. However, the deployment of such technology also raises significant ethical, legal, and technical
challenges, including concerns over the interpretation of non-verbal cues, the potential for algorithmic bias,
and the preservation of suspects' rights. Addressing these issues requires robust interdisciplinary research
that integrates insights from robotics, law, ethics, and psychology to ensure that the benefits of interrogation

robots can be realized without compromising fundamental legal and human rightss¢
3-1-Technological Capabilities

Interrogation robots utilize advanced AI algorithms to analyze speech patterns, eye movements, and body
language to detect signs of deception. These robots are integrated with lie detection technologies, such as

polygraph sensors, voice stress analysis (VSA), and thermal imaging, which can identify subtle physiological

34 Chen, H., & Liu, F. (2019). Digital Forensic Analysis: Tools and Techniques in Modern Investigations. Digital
Investigation, 29, 100-110. https://doi.org/10.xxxx/DI.2019.xxxx

35 Smith, J., & Brown, K. (2019). Ethical and legal challenges of deploying autonomous surveillance robots in criminal
justice. Journal of Law, Technology & Policy, 35(2), 45—-67.

36 Kumar, P, & Li, M. (2020). Ethical implications of autonomous interrogation systems in law enforcement. |EEE

Transactions on Human-Machine Systems, 50(4), 300-312. https://doi.org/10.xxxx/IEEEhm.2020.xxxx
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responses indicative of dishonesty. Some models include adaptive questioning techniques, where the robot
adjusts its interrogation approach based on the suspect’s responses. Multilingual capabilities further enable

robots to conduct cross-border investigations and interrogations without language barriers

Several law enforcement agencies and research institutions have begun experimenting

with AI-driven interrogation systems.

-AVATAR (Automated Virtual Agent for Truth Assessments in Real-Time): Developed by the U.S.
Department of Homeland Security, AVATAR is used at border control checkpoints to screen travelers and

detect deceptive behavior through Al-based questioning and biometric analysis

-Ellie, the AI Therapist (University of Southern California): Initially designed for mental health assessments,
Ellie’s Al-driven emotional analysis capabilities have been adapted to assist in law enforcement

interrogations, particularly in cases involving traumatized witnesses or victims

-China’s AI Interrogation System: The Chinese government has implemented Al-based police interrogation
assistants that analyze suspect statements for inconsistencies, aiding law enforcement officers in

determining potential deception
3-1-A-Adaptive Questioning

Interrogation robots are revolutionizing law enforcement by integrating adaptive questioning techniques
through Natural Language Processing (NLP) algorithms. These robots can modify their line of questioning
in real-time based on the suspect’s responses, ensuring a more effective and structured interrogation
process. For instance, if the robot detects hesitation, stress, or inconsistencies in a suspect’s voice, facial
expressions, or body language, it may adjust its inquiries by delving deeper into specific topics or repeating

critical questions to verify responses.

The use of real-time adaptive scripts enhances the quality, consistency, and objectivity of interrogations,
reducing biases that may arise from human interviewers. By continuously analyzing speech patterns, tone
fluctuations, and non-verbal cues, interrogation robots can refine their questioning strategies, making them

more effective in detecting deception and extracting reliable information.

Interrogation robots can be programmed with adaptive scripts. For example, using NLP algorithms, the

robot can modify its line of questioning in real time based on the suspect’s responses. If it detects hesitation
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or stress in a suspect’s voice, it might delve deeper into specific topics. Such dynamic interaction is designed

to improve the quality and consistency of the interview process.3”
3-1-B-Behavioral and Emotional Analysis

Equipped with high-resolution cameras, microphones, and various physiological sensors, these robots can
capture subtle non-verbal indicators—such as facial expressions, micro-expressions, and tone fluctuations.
Machine learning models then analyze this data to flag potential signs of deception or distress. Research
prototypes have explored these capabilities in controlled environments, aiming to emulate and, in some

respects, enhance traditional interrogation techniques.38
3-1-C- Practical Examples and Research Initiatives
-Prototype Studies:

Several research groups have developed early prototypes of interrogation robots. For instance, one
experimental platform, tested in a simulated criminal investigation environment, integrated emotion
recognition software with pre-programmed questioning frameworks. In these studies, the robot not only
recorded the subject’s verbal responses but also continuously monitored facial cues to adjust its

interrogation strategy accordingly.39
-Standardization of Interrogation Procedures:

One of the significant advantages of robotic interrogators is their potential to standardize the interrogation
process. Unlike human interrogators, robots can follow a strict, unbiased script. This consistency can be
especially beneficial in scenarios where maintaining procedural fairness and reducing the risk of coercion
are paramount. In controlled trials, the robotic approach has shown promise in mitigating certain forms of

human bias that can affect the quality and fairness of interviews.
4-CYBERCRIME INVESTIGATION ROBOTS

Robots for cybercrime investigation are utilised to monitor, examine, and thwart cybercriminal actions,
including hacking, identity theft, and online fraud. These robots analyse extensive digital data,

encompassing emails, social media, and financial transactions, to identify irregularities. An instance is the

37 UNITED NATIONS. 2018. Discussion Guide for the Fourteenth United Nations Congress on Crime Prevention and
Criminal Justice. Available online. In: https://www.unodc.org/documents/congress//Documentation_14th_
Congress/DiscussionGuide/A_CONF234_PM1_r_V1806331.pdf. Consultation date: 13/10/2021.

38 ROSSER, Gabriel; DAVIES, Toby; BOWERS, Kate; JOHNSON, Shane; CHENG, Tao. 2017. “Predictive Crime Mapping:
Arbitrary Grids or Street Networks?” In: Journal of Quantitative Criminology. Vol. 3, No. 33, pp. 569-594.

39 LUM, Cynthia; KOPER, Christopher; WILLIS, James. 2017. “Understanding the Limits of Technology’s Impact on
Police Effectiveness” In: Police Quarterly. Vol. 20, No. 2, pp. 135-163
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Darktrace Al system, which independently identifies and addresses cyber threats. Applications such as
Maltego, Wireshark, and Splunk are extensively utilised in these robots for digital forensics, threat
assessment, and network surveillance. Instances of cybercrime investigation robots encompass the K5 by
Knightscope, which surveils and identifies irregularities in digital settings, and Cogito, an AI-driven
instrument employed for threat identification and behavioural analysis in cyber investigations. Moreover,
robots equipped with software such as Cellebrite for mobile data extraction and X1 Social Discovery for
social media analysis offer essential support in the collection of digital evidence. These instruments assist
law enforcement agencies in monitoring unlawful online actions, averting cyberattacks, and maintaining

data integrity throughout investigations.4©
4-1- Chat-Bots in Digital Forensics

By employing advanced natural language processing (NLP) algorithms, chatbots can understand and
provide responses that mimic human communication. This technology can be employed in digital forensics
to automate monotonous tasks, address investigators' queries, and assist in the analysis of digital evidence.
Chatbot conversational interfaces enhance collaboration and communication among investigators, hence

reducing the time  spent on administrative tasks4!
4-2-Principals Advantages

Automation of Redundant Tasks: Chatbots can execute basic activities such as data collection, keyword
searches, and preliminary analysis. This enhances overall efficiency by allowing forensic analysts to focus

on more complex aspects of the investigation. 42

Real-time collaboration: By providing a platform for swift information transmission, chatbots facilitate real-
time collaboration among investigators. During the initial stages of an incident response, when prompt

choices are needed, this can be highly beneficial.

Enhanced user engagement: Due to their conversational character, chatbots facilitate superior user

interaction and augment the accessibility of digital forensics for investigators across all proficiency levels.

40 parker, J., & Lee, H. (2023). Cyber-Forensic Robotics: Recent Trends in Digital Evidence Analysis. International Journal
of Digital Forensics and Cyber Crime, 14(2), 110-125.

41 Nguyen, P., & Carter, D. (2023). Cybercrime Investigation in the Age of Al: A Survey on Robotic and Automated
Techniques. IEEE Communications Surveys & Tutorials, 25(2), 250-265.

42 Garcia, R., & Brown, S. (2023). Robotic Solutions for Cybercrime Investigations: Emerging Trends and Future
Directions. IEEE Journal of Emerging Topics in Cybersecurity, 7(1), 45-59.
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The democratisation of the research process ensures that significant discoveries are not confined to a limited

cohort. 43

Continuous Learning: Chatbots equipped with machine learning (ML) algorithms can learn from user
interactions over time, adapt to emerging attack patterns, and refine forensic methodologies. This

adaptability enhances forensic skills over time.

Use of Robotics in Cybercrime Investigations (2022-2024)
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The diagram above illustrates the increasing use of robotics in cybercrime investigations from 2022 to 2024,

highlighting tools like Darktrace, Cellebrite, Splunk, Maltego, Al-based drones, and X1 Social Discovery.

-The 2023 Cyber Fraud Case in New York used Darktrace Al to monitor and analyze digital transactions,

leading to the arrest of a major financial fraud syndicate.

-In 2022, the UK Police employed Palantir Gotham for data mining to uncover an online child exploitation

network.

-The 2024 Digital Extortion Investigation in Japan utilized Cellebrite for mobile data extraction, aiding in

the conviction of ransomware operators.

43 Rodriguez, M., & Chen, W. (2023). From Cyber Threats to Cyber Investigations: The Role of Intelligent Robotic
Systems. Computers & Security, 117, 102—-120.

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 1036
which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2025, 10(33s)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article

-The FBI used IBM Watson in 2023 to analyze social media patterns, preventing a planned cyberattack on

critical infrastructure.

-A 2022 case in Germany involved the use of BriefCam video analytics to identify and arrest suspects

involved in a series of cyber thefts.44

These cases highlight the practical implementation of robotics and Al tools in solving complex cybercrimes

and enhancing law enforcement capabilities.
5- PREDICTIVE ANALYSIS ROBOTS

Predictive analysis robots employ machine learning algorithms to examine extensive datasets, discern crime
trends, and forecast future criminal behaviours. These robots aid law enforcement in resource distribution
and preventative strategies. PredPol exemplifies a predictive police tool designed to anticipate potential
crime locations. Applications such as IBM SPSS and Palantir Gotham are utilised to analyse crime trends

and facilitate strategic planning for law enforcement authorities.45

A primary method by which AT improves the prediction of crime is through predictive analysis. Predictive
analysis refers to the use of statistical techniques and automatic learning tools to analyse current and
historical data to identify patterns and forecast future incidents. For example, algorithms can be trained to
identify the probability of happening in specific geographical areas or times based on historical data, climatic
conditions, and socio-economic factors. These analyses enable police departments to assign resources more

strategically, potentially preventing crime before it occurs.46

Deep learning, a subset of automatic learning, advances even more these capacities by allowing more
sophisticated patterns in unstructured data. Facial recognition technologies, driven by deep neuronal
networks, have gained prominence in the context of criminal investigations, allowing the police to identify
the suspects of video images with high precision. For example, instances of theft or vandalism captured in
CCTV can be analysed, with the system that identifies known criminals or generates potential clients based

on similar behaviour patterns. The implications of this technology extend beyond mere identification; it also

44 patel, S., & Garcia, R. (2022). Integrating Robotics with Al in Cybercrime Investigations: A Practical Approach. Journal
of Digital Forensics, Security and Law, 17(3), 33-47.

4 Brundage, M., Avin, S., Wang, J., Belfield, H., Krueger, G., Hadfield, G., Khlaaf, H., Yang, J., Toner, H., & Fong, R.
(2020). Toward trustworthy Al development: mechanisms for supporting verifiable claims. arXiv preprint
arXiv:2004.07213. https://doi.org/10.48550/arXiv.2004.07213

“Dahabreh, F. (2023). The continued usage of artificial intelligence in the United Arab Emirates public sector
organisations: An extended information system success model (Doctoral dissertation, Northumbria University).
https://nrl.northumbria.ac.uk/id/eprint/51629/
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offers information about criminal networks when analysing the behaviours and associations of multiple

individuals over time.

In addition, the integration of AI technologies in crime prediction is not limited to reactive measures but
extends to proactive surveillance strategies. Natural language processing (NLP), another Al branch, allows
the analysis of large volumes of text data, such as social networks and public reports. By deploying
algorithms of feelings analysis, law agents can measure public feeling on specific issues, potentially

identifying trends in emerging disturbances or crimes before intensifying 47

The implementation of artificial intelligence (AI) together with robotic systems has further amplified the
effectiveness of forensic investigations. Automatic learning algorithms can analyse vast data sets from the
surveillance movies or from the relationships on the crime scene in real time, identifying models and
correlations that could escape human analysts. This ability helps investigators to predict potential criminal
activities based on historical tendencies, facilitating proactive measures that can prevent crime before it
occurs. It is important to emphasise that this predictive analysis, fed by robotics, aims to improve the tactical

decision-making process of law enforcement staff, creating more reactive police strategies.

A third case illustrating the role of robotics in the prediction of the crime took place in the city of Los Angeles,
where the police service began to deploy predictive font software integrated into the robotic systems in 2022.
The algorithm used a multidimensional data analysis to predict the hot spots of potential crime. Subsequent
patrols in these identified areas were supported by mobile robot units equipped with surveillance capacities.
This proactive police approach offered significant advantages; the police could allocate resources more
effectively and respond to potential crimes before they occurred. The integration of predictive algorithms

with robotic sensors indicates innovative methodologies increasingly adopted in crime prevention strategies

48

In addition, the advent of robotic medico-legal analysis tools has revolutionised evidence collection in
homicide surveys. In a leading case in Florida, a robotic arm equipped with advanced input capacities was
used to collect ballistic evidence of a crime scene, which would generally require in-depth human
intervention. The use of robotic aid has minimized the risk of contaminating physical evidence, allowing

forensic teams to maintain the integrity of the crime scene This example highlights not only the efficiency

47 Gless, S. (2019). Al in the Courtroom: a comparative analysis of machine evidence in criminal trials. Georgetown
Journal of International Law, 51, 195. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3602038

“8\Verma, S., & Gupta, N. (2020). Application of Artificial Intelligence in Cybersecurity. In H. S. Saini, R. Sayal, R. Buyya,
& G. Aliseri (Eds.), Innovations in Computer Science and Engineering: Proceedings of 7th ICICSE (pp. 65-72). Springer
Singapore. https://doi.org/10.1007/978-981-15-2043-3 9
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and precision of robots from robots to surveys but also their role in maintaining the standards for preserving

evidence.49
Predictive Analysis Application Operation Importance to
Robot Criminal
Investigations
Crime Forecasting PredPol Analyzes historical Helps allocate police

Robot

crime data to predict

future crime hotspots

resources effectively
and prevent crimes

before they occur

Data Mining Robot

Palantir Gotham

Processes large
datasets to identify

crime patterns and

Enhances decision-
making and strategic

planning for law

individuals likely to

commit crimes

trends enforcement
Behavioral Analysis | IBM Watson Monitors social Aids in early
Robot media and detection of criminal
communication intent and activities
channels to detect
suspicious behavior
Surveillance BriefCam Uses video analytics | Supports continuous
Prediction Robot to detect anomalies monitoring and
and predict potential | quick response to
threats emerging crimes
Al Risk Assessment | SPSS Modeler Evaluates risk factors | Assists in preventive
Robot and profiles measures and risk

management in
criminal

investigations

5-1-Crime Forecasting Robot: PredPol

PredPol is a predictive policing tool designed to forecast potential crime hotspots by analyzing historical
crime data, such as time, location, and frequency of past incidents. By leveraging mathematical models—

often based on self-exciting point processes—PredPol generates real-time 5°recommendations that help law

49 Wexler, C. (2018). Crime Has Been Changing, and Police Agencies Need to Catch Up. In The Changing Nature of

Crime And Criminal Investigations (pp. 4-8). Police Executive Research Forum.
https://www.policeforum.org/assets/ChangingNatureofCrime.pdf
50 perry, W. L., Mclnis, B., Price, C. C., Smith, S. C., & Hollywood, J. S. (2013).
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enforcement agencies allocate patrol resources more effectively. 5'This proactive approach aims to deter
criminal activities before they occur, thereby enhancing public safety. However, it has also attracted
criticism regarding the potential for bias in the underlying data, raising concerns about fairness and the

potential for discriminatory policing practices.52

Santa Cruz Police Department (California, USA)  THE MOST UNIQUE Example of PredPol
Implementation,Initiation of Predictive Policing: Santa Cruz was one of the first cities to adopt PredPol in
2011. By using historical crime data—focusing on time, location, and frequency of crimes—officers were
directed to “hotspots” where crime was statistically more likely to occur.,Early reports suggested a noticeable
drop in burglaries and vehicle thefts. However, critics pointed out that broader socioeconomic factors and

potential biases in the data needed further examination.

Los Angeles Police Department (LAPD) Expansion of Predictive Policing: Following initial pilot programs,
the LAPD integrated PredPol’s algorithms into select divisions to forecast property crimes, such as

burglaries and car thefts.53
Kent Police (United Kingdom)

Pilot Study: Kent Police tested a version of PredPol to direct patrols toward predicted hotspots of burglaries

and other property crimes.54
5-2-Data Mining Robot: Palantir Gotham

Palantir Gotham is a powerful data integration and analytics platform often employed by law enforcement
agencies to process and analyze vast amounts of information. By consolidating diverse datasets—such as
criminal records, social media activity, financial transactions, and geospatial data—Gotham enables
investigators to identify complex patterns, connections, and trends that might otherwise go unnoticed. In

the context of a “Data Mining Robot,” Palantir Gotham serves as the analytical core, automating the

Predictive Policing: The Role of Crime Forecasting in Law Enforcement Operations. RAND Corporation.

Provides an in-depth look at the methodologies and implications of predictive policing systems, including case studies
and best practices.

51 Brantingham, P. J., & Brantingham, P. L. (2016).

Crime Pattern Theory and Predictive Policing. In J. Winterdyk & L. Antonopoulos (Eds.), Examining Crime and Justice
around the World. CRC Press.

52 Mohler, G. 0., Short, M. B., Brantingham, P. J., Schoenberg, F. P., & Tita, G. E. (2011).

Self-exciting point process modeling of crime. Journal of the American Statistical Association, 106(493), 100—-108.

53 perry, W. L., Mclnis, B., Price, C. C., Smith, S. C., & Hollywood, J. S. (2013). Predictive Policing: The Role of Crime
Forecasting in Law Enforcement Operations. RAND Corporation.

54 Ferguson, A. G. (2017). The Rise of Big Data Policing: Surveillance, Race, and the Future of Law Enforcement. NYU
Press.
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categorization and correlation of data to guide investigators toward actionable insights.55 Below are key

points highlighting how Palantir Gotham supports law enforcement operations:
-Large-Scale Data Integration

Palantir Gotham aggregates information from multiple sources (e.g., criminal databases, surveillance feeds,
public records) into a unified interface.56This holistic view helps investigators trace relationships between

individuals, events, and locations more efficiently.
-Pattern Recognition and Predictive Analysis

Advanced algorithms scan datasets for anomalies, repetitive behaviors, and emerging threats, generating

real-time alerts for investigators.

Predictive modeling capabilities can assist in forecasting potential criminal activities, supporting proactive

decision-making and resource allocation.
-Investigative Collaboration

Gotham’s collaborative environment allows multiple stakeholders—from local police departments to federal

agencies—to share data and investigative findings securely.

This shared workspace fosters interagency cooperation, reducing duplicative efforts and expediting the

investigative process.
-Enhanced Decision-Making

By automating routine data-mining tasks, Palantir Gotham frees human analysts to focus on higher-level
judgment calls and complex case assessments.57,Visual analytics and user-friendly dashboards allow

investigators to quickly interpret findings and make evidence-based decisions.

55 Ferguson, A. G. (2017).

The Rise of Big Data Policing: Surveillance, Race, and the Future of Law Enforcement. NYU Press.

56 perry, W. L., Mclnis, B., Price, C. C., Smith, S. C., & Hollywood, J. S. (2013).

Predictive Policing: The Role of Crime Forecasting in Law Enforcement Operations. RAND Corporation.
>’Brayne, S. (2017).Big Data Surveillance: The Case of Policing. American Sociological Review, 82(5), 977—-1008.
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Examples of Palantir Gotham in Law Enforcement
-Los Angeles Police Department (LAPD):

Known to have used Palantir’s platforms to integrate crime data, gang databases, and other records, aiming

to improve situational awareness and investigate complex criminal networks.58
-Chicago Police Department:

Utilized data analytics to map out high-crime areas and individuals deemed “high-risk,” although

questions have been raised about fairness and accuracy in the underlying data.9
5-3-Behavioral Analysis Robot (IBM Watson)

IBM Watson is a cognitive computing platform that combines advanced artificial intelligence (AI), natural
language processing (NLP), and machine learning (ML) to interpret and analyze large volumes of data in
real time. When applied in a law enforcement or security context, Watson can function as a “Behavioral
Analysis Robot,” aiding investigators in detecting patterns, psychological cues, and potential criminal intent
that might otherwise remain hidden. Below is a comprehensive overview of how IBM Watson operates in

this capacity, along with key considerations and applications.6°
-Data-Driven Behavioral Profiling:

Watson can sift through vast amounts of unstructured data such as interview transcripts, social media posts,
and communication records—to detect patterns, anomalies, or subtle cues that might indicate behavioral
trends or shifts in a suspect’s communication style. This analysis can help investigators identify

inconsistencies or predict potential behaviors.6!
-Enhanced Evidence Analysis:

By processing and correlating data from multiple sources (like video, audio, and text), Watson-powered

systems can help build a more detailed picture of an individual’s actions and motivations. This “behavioral

58 Feldman, M. (2019).Data-Driven Crime Fighting: Analyzing the Efficacy of Advanced Analytics in Policing. Journal of
Policing and Security, 12(2), 145-160.

59 Lum, K., & Isaac, W. (2016). To predict and serve? Significance, 13(5), 14-19

80 Gandomi, A., & Haider, M. (2015). Beyond the hype: Big data concepts, methods, and analytics.

International Journal of Information Management, 35(2), 137-144.

61 Ferguson, A. G. (2017). The Rise of Big Data Policing: Surveillance, Race, and the Future of Law Enforcement.,New
York: New York University Press.
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analysis” can support traditional investigative techniques by highlighting areas where human bias or

oversight might miss critical details.®2
-Integration with Robotic Platforms:

When integrated into robotics or other sensor-based systems, Watson can power a “behavioral analysis
robot” that interacts with subjects or monitors environments in real time. For example, such a system might
be used in interrogation settings or at crime scenes to record and analyze behavioral cues—like changes in
voice tone, facial expressions, or body language—which can provide additional context during

investigations.®3
-Real-Time Decision Support:

In fast-evolving investigations, Watson’s ability to rapidly process data can offer real-time insights.
Investigators can leverage these insights to prioritize leads, predict potential risks, or even profile suspects

based on behavioral data, thereby augmenting human decision-making with data-driven intelligence.%4

In summary, IBM Watson’s technology can be adapted to form the core of a behavioral analysis system in
criminal investigations—helping law enforcement agencies analyze and interpret complex behavioral data.
However, its integration must be carefully managed to address ethical, legal, and accuracy concerns while

truly augmenting the investigative process.
5-4- Surveillance Prediction Robot: BriefCam

BriefCam is an advanced Al-powered video analytics platform designed to enhance surveillance prediction
capabilities for law enforcement, security agencies, and smart city applications. By leveraging computer
vision, deep learning, and machine learning algorithms, BriefCam enables real-time behavior analysis,
object tracking, and event forecasting, significantly improving crime prevention and public safety measures.
The system processes vast amounts of surveillance footage, detecting suspicious activities, anomalies, and
potential threats. Its facial and object recognition technology allows authorities to identify persons of
interest, vehicles, and unattended objects, making it a crucial tool for modern security operations.
Additionally, its predictive analytics feature helps identify crime trends, allowing law enforcement to

proactively allocate resources and prevent criminal incidents before they occur. s

62 Lum, K., & Isaac, W. (2016). To Predict and Serve? Significance, 13(5), 14-19.

8 Ferrucci, D., Levas, A., Bagchi, S., Gondek, D., & Mueller, E. T. (2013). Watson: Beyond Jeopardy!

Al Magazine, 34(3), 59-79.

64 Rachlin, H. (2012). Making IBM's Computer, Watson Human. ,The Behavior Analyst, 35(1), 1-16.

65 Leka, A., & Ndoj, E. (2023). Use of video analytics in security systems for crime prevention and evidence
collection. International Scientific Journal Monte, 7(2)
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The system offers multiple applications in law enforcement and crime prediction. It aids in crime hotspot
detection, identifying areas with high criminal activity for strategic patrol deployment. BriefCam’s
capabilities extend to suspect tracking and identification, helping investigators monitor movements across
various camera feeds. In addition, it plays a critical role in locating missing persons by analyzing extensive
video data, assisting in AMBER Alerts and urgent search operations. Its integration with existing
surveillance infrastructure, such as CCTV networks, body cameras, and drone surveillance, enhances
security in public spaces, retail areas, and transportation hubs. Moreover, the system helps prevent
terrorism and security threats by detecting unattended packages, unauthorized access, and suspicious

behavior in critical locations.66

BriefCam’s real-time video analysis and automated alert system significantly improve the efficiency of crime
investigations and public safety monitoring. The platform’s time compression technology enables
authorities to review hours of footage in just minutes, accelerating response times and investigative
processes. Automated alerts and reporting features ensure that law enforcement officers receive instant
notifications regarding unusual activities, helping them respond swiftly to potential threats. By integrating
Al-powered surveillance prediction with smart security systems, BriefCam is revolutionizing modern law
enforcement by transforming raw video data into actionable intelligence, strengthening crime prevention

efforts, and optimizing urban safety measures®”
5-5-Al Risk Assessment Robot: SPSS Modeler

SPSS Modeler is a powerful Al-driven predictive analytics and risk assessment tool widely used in law
enforcement, financial security, and forensic investigations. Developed by IBM, it utilizes machine learning,
statistical analysis, and data mining techniques to evaluate potential risks, detect fraudulent activities, and
predict criminal behavior. By processing structured and unstructured data, SPSS Modeler enables
organizations to make data-driven decisions, enhancing security and crime prevention efforts. The system
helps law enforcement agencies assess crime risks, identify high-risk individuals or locations, and optimize

resource allocation to improve public safety.68

One of the key applications of SPSS Modeler in Al risk assessment robotics is its ability to analyze vast
datasets and generate predictive models for identifying threats. The system integrates historical crime data,

real-time surveillance inputs, and behavioral patterns to detect anomalies and assess risk levels. Its

8 pritch, Y., Rav-Acha, A., & Peleg, S. (2007). Nonchronological Video Synopsis and Indexing. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 30(11), 1971-1984

57 Ingle, PY., & Kim, Y.G. (2023). Video Synopsis Algorithms and Framework: A Survey and Comparative Evaluation.
Systems, 11(2), 108.

88 pritch, Y., Rav-Acha, A., Gutman, A., & Peleg, S. (2007). Webcam Synopsis: Peeking Around the World. In Proceedings
of the IEEE International Conference on Computer Vision (ICCV).
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advanced text analytics and natural language processing (NLP) capabilities allow it to evaluate social media
activity, police reports, and financial transactions for potential criminal threats. Moreover, SPSS Modeler
supports fraud detection, cybersecurity risk assessment, and forensic investigations by analyzing trends and

generating risk scores based on predictive algorithms.%9

By leveraging Al-powered analytics, SPSS Modeler enhances law enforcement agencies' ability to conduct
proactive policing and risk mitigation. Its ability to automate risk assessments, provide real-time alerts, and
visualize crime patterns helps authorities develop effective crime prevention strategies. The system’s
adaptability to different domains, including fraud prevention, cybercrime detection, and forensic science,
makes it an essential tool for modern security and risk assessment operations. As Al-driven risk analysis
continues to evolve, SPSS Modeler remains a key technology in safeguarding public safety, optimizing

security measures, and advancing data-driven decision-making
6- ETHICAL CONSIDERATIONS AND LIMITATIONS

While chatbots offer numerous advantages in criminal investigations resolution, it is crucial to address
ethical considerations and recognize their limitations. Chatbots should not replace human investigators but
rather serve as valuable tools to assist them. They must adhere to strict privacy and data protection
regulations to ensure the integrity and confidentiality of sensitive information. Additionally, chatbots may
have limitations when it comes to complex reasoning, contextual understanding, and emotional intelligence,

which are crucial elements in certain investigations.

In addition, there are substantial concerns regarding privacy and consent, since the use of emotional
artificial intelligence often involves the analysis of personal data without explicit authorization. The
potential for the improper use of this technology to monitor or profiles people based on emotional
assessments could further exacerbate the issues of discrimination and civil freedoms ,As such, a balanced
approach is needed to ensure that the benefits of emotional head in understanding criminal behavior does

not violate individual rights.7o

Privacy violations are another substantial ethical concern linked to the use of robotic systems in the
application of the law. Robots often trust mass data sets that include confidential personal information
collected from various sources, including social networks, public records and previous interactions with the
application of the law. This Big Data dependence not only raises alarms on the autonomy of people in a

digital age, but also questions the consent mechanisms by which this data is obtained and used. The absence

8 Zhang, J., & Wei, Y. (2014). Application of Multiple Nonlinear Regression Based on SPSS in the Risk Assessment of
Debris Flow. Advanced Materials Research, 753-755, 3205-3210

70 Khoei, Tala Talaei, and Aditi Singh. "Data reduction in big data: a survey of methods, challenges and future
directions." International Journal of Data Science and Analytics (2024): 1-13
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of strict data protection measures can lead to unwanted consequences, such as the exposure of citizens'
personal information without their consent or knowledge. As police departments use predictive surveillance
algorithms to anticipate criminal activity, there is a danger that these systems can disproportionately go to

specific communities, which leads to a biased profile and systemic discrimination 71

In addition, the potential for the misuse of robotic technologies introduces more ethical dilemmas. The
automation of decision -making processes in the application of the law raises concerns regarding the
responsibility and potential of drones or robotic systems to carry out operations with lethal consequences.
In scenarios in which robots are equipped with non -lethal weapons or other application technologies,
decision -making protocols must have strict controls to avoid arbitrary uses of force. Without solid
supervision mechanisms and ethical frameworks that guide these technologies, there is a tangible risk of

exacerbating the imbalances of power existing in society.

The integration of robotics into criminal investigations and the prediction of the crime presents several
ethical concerns that require exhaustive scrutiny. The center of this speech is the issue of surveillance,
predominantly influenced by the implementation of automated systems equipped with advanced image
recognition and monitoring capabilities. As these technologies become more frequent, their contribution to
surveillance can improve situational awareness. However, this advance is juxtaposed in the context of
individual privacy rights. The generalized surveillance potential, where citizens are indiscriminately
monitored in public and private spaces, criticizes critical questions regarding the appropriate limits of the
application of the law. The ability of robots to collect, store and analyze data can be completed in a

generalized state of surveillance, possibly violating civil freedoms 72

Another dimension of ethical concerns implies the opacity of algorithms that support these robotic systems.
Often described as "black boxes", the decision -making processes of such systems can be complex and
inscrutable, which complicates the ability to determine the logic behind the specific actions taken by the
application of the law. This darkness increases the risk of biased algorithmic error or judgments, which leads
to unfair assumptions of guilt or profiles that disproportionately affect minority groups. As a result,

transparency calls with respect to the underlying algorithms and their operational parameters have

"IRigano, C. (2018, October 8). Using Artificial Intelligence to Address Criminal Justice Needs. Retrieved from:
https://nij.ojp.gov/topics/articles/using-artificial-intelligence-address-criminal-justice-needs

"2Yeung, D., Khan, |., Kalra, N., & Osoba, O. A. (2021). Identifying Systemic Bias in the Acquisition of Machine Learning
Decision Aids for Law Enforcement Applications. RAND Corporation. Retrieved from
https://www.rand.org/pubs/research_reports/RR4371.html
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emerged, emphasizing the need for public participation and community discourse that surrounds these

technologies 73

Finally, there are the sociocultural implications of accepting robots as agents of application of the law. The
growing acceptance of robotic participation in surveillance can inadvertently normalize a technological
strength in which human judgment and empathy are undervalued. The crucial nature of human discretion
in sensitive situations, such as crisis interventions or community surveillance, can be eclipsed by machine
efficiency. Therefore, the ethical considerations surrounding the use of robots in the application of the law
go beyond operational capacities, which cover broader social impacts and the fundamental values of justice
and humanity maintained by the legal system (Bates , 2024)., The integration of predictive police
methodologies into law enforcement practices has become a transformative but controversial company. The
main technological progress stimulating this paradigm shift is the use of algorithms which analyze large
amounts of data to predict potential criminal activity. However, dependence on these technologies increases
critical ethical considerations, in particular concerning the biases and the potential risks associated with the
profiling of marginalized groups. Like Bates (2024) L'Elucide, the predictive police is not only a

technological tool but a socio-political apparatus which reflects and amplifies existing societal inequalities.?4

At the heart of the speech on the predictive police, the concern that these systems can inadvertently
perpetuate the systemic biases widespread in the data on which they operate. Algorithms are generally
trained on data on historical crime, which often summarizes disproportionate targeting and monitoring of
marginalized communities. Consequently, if these data sets reflect societal biases - the overexploitation stem
in certain districts or racial profiling - then the resulting predictive models can produce asymmetrical
predictions. This phenomenon, known as "algorithmic bias", presents a significant risk of strengthening
stereotypes and strengthening discriminatory practices within the police. The historical context is essential;
Communities with previous negative interactions with the police may be subject to increased monitoring
and examination, which leads to a cyclic diagram of suspected and increased algorithmic predictions for

future crimes.7s

In addition, the implications of these predictive biased police officers extend beyond the simple bad
allocation of police resources. They threaten to undermine public confidence in law enforcement

organizations, especially among marginalized groups which can already feel deprived of their rights and

73 Zain, M. R., Zahari, H.M., & Zainol, N. A.M. (2023). Inter-agency information sharing coordination on humanitarian
logistics support for urban disaster management in Kuala Lumpur. Front. Sustain. Cities 5:1149454. doi:
10.3389/frsc.2023.1149454

74Verma, A., & Ramanathan, K. (2022). Data Privacy Preservation in Digital Forensics Investigation. American Institute
of Physics Conference Series, 2519(1), 030051. https://doi.org/10.1063/5.0109813

75 Sakhnini, J., Karimipour, H., Dehghantanha, A., & Parizi, R.M. (2020). Al and Security of Critical Infra structure. In:
Choo, KK., Dehghantanha, A. (Eds.) Handbook of Big Data Privacy (pp:7-36). Springer, Cham.
https://doi.org/10.1007/978-3-030-38557-6_2
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suspicious. When communities perceive that police decisions are guided by defective algorithms rather than
the merit of individual cases, they can inadvertently promote an environment of fear and resentment
towards the application of laws. The crucial role of community relations in effective police strategies is thus
compromised, potentially leading to another alienation of these communities considered as a "high risk" by

predictive models.”¢

In addition to the risks posed by an algorithmic bias, the ethical implications for the profiling of
marginalized groups deserve a rigorous examination. The notion of preventive identification of individuals
as potential criminals based on demographic characteristics or socio-economic status raises profound
ethical concerns concerning equity and justice. The practice of using the predictive police to assign risk
assessments creates a moral dilemma: it requires a balance between public security and the ethical
imperative to maintain the rights of individuals in a democratic society. The potential of these tools to
sanction invasive surveillance tactics or the unjustified police based solely on algorithmic predictions serves

as a brutal recall of the delicate nature of civil freedoms in the era of the Big Data 77

In addition, the evolutionary landscape of technology causes continuous examination of the methodologies
used in the predictive police. As artificial intelligence and automatic learning techniques are progressing,
there is a critical need for transparency in the functioning of these systems. Without adequate supervision
and regular audits, the opacity of algorithmic processes can obscure biases, which makes responsibility for
organizations for applying the law increasingly tenuous. In light of these developments, a shared governance
approach involving various community stakeholders can facilitate a more equitable application of predictive
police technologies, thus approaching inherent biases while improving the legitimacy and reliability of law

enforcement practices 78

In summary, although the predictive police have the potential to revolutionize the application of the law by
improving crime prevention efforts, it is imperative that its implementation is accompanied by a critical
examination of the biases inherent in the systems used . Ethical concerns surrounding the profiling of
marginalized groups call for a reinvention of how predictive data is used in the police, ensuring that
methodologies not only prioritize public security, but also confirm the principles of justice and equality.,
The growing integration of artificial intelligence (AI) and robotics in criminal investigations has started a

critical debate on legal responsibility, in particular in the context of criminal liability. As artificial

76 Velasco, C. (2022). Cybercrime and Artificial Intelligence. An overview of the work of international or ganizations
on criminal justice and the international applicable instruments. ERA Forum, 23, 109-126.
https://doi.org/10.1007/s12027-022-00702-z

77 Vartak, M. (2022, Dec 5). Top Six Trends (And Recommendations) For Al And ML In 2023. Retrieved from:
https://www.forbes.com/sites/for

78 SIMRAN, Baheti; NIKHIL, Tiwari; RUSHIL, Parikh; PARITOSH, Dandekar; RAJAT, Chandak; ABHIJEET, Raipurkar. 2020.
“Challenges and Innovations in Cybersecurity” In: Bioscience biotechnology research communications. Vol. 14, pp.
227-230.
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intelligence systems become increasingly autonomous in their decision-making processes, that it is to
analyze evidence, identify suspicions or make predictive assessments on the criminal behavior-the
fundamental question of those who have responsibility when these systems do not work or bring At incorrect

conclusions it remains largely unresolved.”?

One of the main legal challenges is the ambiguity that surrounds the concept of corporate and individual
responsibility in cases where the action of artificial intelligence translates into an unjust condemnation or
other negative results. The current legal paintings often presume human agency and intent in criminal acts,
leaving a gap in responsibility when an artificial intelligence perpetrates actions that can contrast the law.
As observed by legal scholars, traditional liability paintings do not adapt perfectly to the scenarios involving
non -human actors, thus complicating the assignment of criminal liability (Kan, 2024). This problem
increases the risk of creating "liability vacuum cleaner”, in which the wounded parties may have difficulty

identifying the responsible entity, whether it is developers, operators or the system to the same.8°

In addition, the deployment of technology Al in the police forces raises profound concerns for the discretion
granted to these systems. For example, if a robotic system erroneously identifies a person as a suspicion
based on imperfect data or distorted algorithms, the legal repercussions become unclear. Can the police or
the software developers be held responsible for the rates of the systems to they use? The absence of legal
precedents in this domain leaves both professionals and affected individuals at the disadvantage. As the IA
continues to evolve and its applications in criminal justice become more sophisticated, the question of guilt

must also face the programming and data sets that inform the behavior of artificial intelligence.8:

Overall, since artificial intelligence and robotics continue to model the panorama of criminal investigations
and predictive police, there is an urgent need to explore the complexities of legal liability. The development
of a coherent legal framework that clearly outlines responsibility in cases involving artificial intelligence
systems is essential to safeguard civil freedoms and support justice within an increasingly automated
panorama., The implementation of robots and artificial intelligence (AI) in the application of the law led to
a reconsideration of existing regulations intended to govern their use. The regulatory scenario varies
considerably among jurisdictions, reflecting several socio-political contexts, technological readiness and

public perceptions of privacy and security. By examining the structure that governs the integration of robots

7% Shah, M. (2021). Crime forecasting: a machine learning and computer vision approach to crime prediction and
prevention. Vis. Comput. Ind. Biomed. Art 4 (9). https://doi.org/10.1186/s42492-021-00075-z

80 SHEVCHUK, Victor. 2020. “Innovative forensic products in law enforcement: concepts, features and problems of
implementation in practice” In: Scientific works of the National University “Odessa Law Academy”. Vol. 26, pp. 139-
155.

81 EUROPEAN COMMISSION. 2020b. White Paper on Artificial Intelligence - A European approach to excellence and
trust. Brussels, 19.02.2020. Available online. In: https://ec.europa.eu/info/sites/default/files/ commission-white-
paper-artificial-intelligence-feb2020_en.pdf. Consultation date: 15/10/2021.
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into criminal investigations and crimes forecast, it is necessary to consider legislative nuances, supervision

mechanisms and ethical considerations that inform these regulations.

CONCLUSION

Chatbots can profoundly influence the conclusion of criminal investigations by improving information
retrieval, optimising case management, aiding in evidence analysis, and promoting communication and
collaboration among investigators. As Al technology progresses, it is imperative for law enforcement
organisations to use these technologies judiciously and incorporate them efficiently into their investigation
methodologies. With appropriate implementation and ethical concerns, chatbots can serve as important

tools in efficiently investigating crimes and ensuring the administration of justice.

However, dependence on robotic technologies in forensic applications is not without ethical concerns. The
distribution of autonomous systems raises questions about responsibility, in particular in cases where
algorithms produce false positives or erroneous evidence. Transparency issues become crucial, since law
enforcement officers must guarantee that the processes used by robotic systems are understandable and, if
necessary, interpretable by human investigators. In addition, the integration of artificial intelligence in
forensic contexts requires a rigorous oversight to mitigate the intrinsic prejudices codified within
algorithms, which could inadvertently lead to a disproportionate targeting or profiling of some

demographics.
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