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Abstract: In the era of accelerated digitalization, the use of artificial
intelligence (Al) and big data analysis has become a necessity in crime prevention
and combat. This paper explores how Al is used for analyzing operational data,
identifying crime patterns, and optimizing law enforcement strategies. In an
interconnected world where data volume is growing exponentially, traditional
investigative methods are often overwhelmed. Machine learning algorithms, neural
networks, and natural language processing enable the rapid analysis of
unstructured data, enhancing the ability to predict and prevent crimes.

The article presents Al applications in security, including predictive
policing, facial recognition, and combating cybercrime. Case studies highlight Al
implementations in the U.S., the EU, and China, demonstrating both efficiency and
controversies related to privacy and algorithmic discrimination. However, the use
of Al raises significant ethical challenges, such as algorithmic biases and the risk
of excessive surveillance.

In conclusion, the future of Al in security depends on balancing innovation
and regulation. The development of explainable predictive models, the reduction of
biases, and the adoption of clear international regulations are essential. Al can
become a crucial ally for law enforcement, but its use must be transparent,
responsible, and focused on respecting fundamental citizen rights.
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Introduction

In recent decades, technological progress has fundamentally
transformed numerous fields, including law enforcement and public
security. The emergence of artificial intelligence (Al) and the development
of big data analysis technologies have provided new tools for crime
prevention and combat. By analyzing large volumes of data in a short time
and identifying crime patterns with significant precision, Al is redefining
traditional investigation and surveillance methods.

Modern crime is becoming increasingly complex and adaptable,
benefiting from advanced technological resources, which requires
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authorities to adopt innovative solutions. According to McCue, "the use of
advanced algorithms for data analysis can provide essential real-time
information, enhancing law enforcement agencies' ability to respond
effectively to emerging threats."!

This trend has led to the adoption of Al systems capable of analyzing
operational data from various sources, including government databases,
social networks, and surveillance cameras, to detect patterns of suspicious
behavior and anticipate potential criminal acts.

Purpose and Objectives of the Article
The present article aims to analyze how artificial intelligence and big
data analysis are used in crime prevention and combat, with the following
main objectives:
e Exploring key concepts. Defining Al and big data, as well as their
role in crime analysis.
e Identifying applied technologies and methods. Analyzing specific
algorithms and platforms used to identify crime patterns.
e Examining relevant case studies. Presenting examples of Al
implementation in law enforcement systems in various countries.
e Assessing challenges and ethical aspects. Discussing limitations
and implications regarding data protection and individual rights.

Relevance and Importance of the Topic

As the volume of available data grows exponentially, the use of Al
in crime analysis is becoming not just an option but a necessity. Studies
show that traditional investigative methods are often overwhelmed by the
sheer amount of information that needs to be analyzed manually. McCue
states that "A[l technologies allow law enforcement agencies to shift from a
reactive model, where intervention occurs after a crime has been
committed, to a proactive model based on prevention and anticipation".?

For example, in the United States, the "predictive policing" program
has demonstrated that algorithmic analysis of crime patterns "can improve
the allocation of police resources and help prevent recidivism in certain
communities" .

In this context, an Al-based approach enables more effective crime
prevention, reduces human errors, and allows for a quicker response in high-
risk situations. However, the use of such technologies also raises ethical

' McCue, C., Data Mining and Predictive Analysis: Intelligence Gathering and Crime
Analysis. Butterworth-Heinemann, 2014, p. 27.

2 Ibidem, p. 133.

3 Perry, Walter L., Brian McInnis, Carter C. Price, Susan C. Smith, and John S. Hollywood.
Predictive Policing: The Role of Crime Forecasting in Law Enforcement Operations.
RAND Corporation, 2013, p. 45.
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concerns, such as algorithmic discrimination or violations of privacy rights.
Richardson emphasizes that "predictive models must be continuously
audited to identify and correct discriminatory tendencies, otherwise, they
risk reproducing and amplifying existing inequalities" *

Through this article, we aim to highlight both the benefits and
challenges of using Al in this field, thereby contributing to a better
understanding of how technology can support public safety in a responsible

and efficient manner.

2. Theoretical Framework

Emerging technologies, particularly artificial intelligence and big
data analysis, have fundamentally transformed the way crime is analyzed,
prevented, and combated. Today, law enforcement agencies and security
institutions benefit from advanced tools that enable the rapid and efficient
extraction of relevant information from vast amounts of data. These
innovations not only provide a retrospective perspective on crime patterns
but also offer the ability to anticipate future threats, significantly enhancing
the effectiveness of interventions.

This section explores the theoretical foundations of artificial
intelligence applied to security, focusing on big data analysis and advanced
algorithms that enable the identification and prevention of crimes before
they materialize.

In an interconnected world where information flows multiply
exponentially, big data analysis has become an essential tool in managing
public security. The term "big data" does not only refer to vast amounts of
information but also to the complexity of processing and interpreting it.
Mayer-Schonberger and Cukier emphasize that "big data represents more
than just a large volume of information—it is a fundamental shift in how
data is collected, analyzed, and used to make decisions".’

Operational crime data originates from diverse sources-public
institution databases, video recordings, phone interceptions, social networks,
smart sensors, or biometric monitoring. Analyzing these data allows for the
detection of correlations between events, offering a deeper understanding of
criminal mechanisms.

McCue states that "big data transforms crime analysis from a
reactive process into a proactive tool, helping authorities intervene before a

4 Richardson, Rashida, Jason Schultz, and Kate Crawford. Algorithmic Bias in Predictive
Policing: A Critical Analysis. Harvard Law Review, 2019, p. 102.

5 Mayer-Schonberger, V., & Cukier, K., Big Data: A Revolution That Will Transform How
We Live, Work, and Think. Houghton Mifflin Harcourt, 2013, p. 29.
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crime occurs" This potential makes big data an essential element in

developing modern law enforcement strategies.

Operational data analysis relies on artificial intelligence algorithms
capable of quickly processing unstructured information and extracting
relevant patterns. These techniques include machine learning, deep learning,
and natural language processing (NLP), each with distinct applications in
crime prevention and combat.

Machine Learning (Supervised/Unsupervised Learning)

Machine learning is a subset of artificial intelligence through which
systems are trained to identify patterns and make decisions without direct
human intervention. This method is essential for developing efficient
predictive systems in the field of security.

There are two main types of machine learning applied in crime
analysis:

o Supervised learning, where algorithms are trained on labeled
datasets, is used for recognizing crime patterns. Perry
explains that "by using supervised learning, authorities can
anticipate where a new incident is most likely to occur based
on previous crime patterns".

o Unsupervised learning, where algorithms discover hidden
structures in data, is used for detecting criminal networks and
suspicious financial transactions.®

Deep Learning and Neural Networks
In the digital era, artificial neural networks have become essential
tools for detecting and analyzing complex crimes. Parkhi states that "deep
neural networks enable the analysis of vast amounts of data and the
identification of patterns that traditional methods cannot uncover".
Applications of this technology include:
e Facial recognition, used to identify suspects in national
databases. '
e Behavioral analysis, which monitors suspicious movements

in real-time to prevent terrorist attacks.!!

6 McCue, C., Data Mining and Predictive Analysis: Intelligence Gathering and Crime
Analysis. Butterworth-Heinemann, 2014, p. 45.

7 Perry, W. L., Mclnnis, B., Price, C. C., Smith, S., & Hollywood, J. S., Predictive
Policing: The Role of Crime Forecasting in Law Enforcement Operations. RAND
Corporation , 2013, p. 63.

8 Wang, Y., Zhang, X., & Li, H., Unsupervised Learning in Crime Prediction and
Prevention. Al & Society, 35(2), 2020, p. 178.

° Parkhi, O. M., Vedaldi, A., & Zisserman, A., Deep Face Recognition. BMVC, 2015, p. 2.
19 Tbidem, p. 58.
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e Financial fraud detection, using neural network models to
identify illicit transactions and money laundering activities.'?

Natural language processing (NLP) enables the automatic
interpretation of texts and conversations, making it an essential tool in
monitoring suspicious activities. Jurafsky and Martin emphasize that "NLP
plays a crucial role in crime analysis, allowing for the automatic extraction
of information from reports and phone interceptions"">.

This technology is used for:

e Social media analysis, where NLP algorithms detect
messages containing extremist or violence-inciting content,!*.

e Phone call monitoring, by identifying key terms associated
with illegal activities.!”

A notable example is the use of the BERT model (Bidirectional
Encoder Representations from Transformers), developed by Google, which
enhances threat detection through advanced natural language processing. '

The evolution of artificial intelligence and big data analysis has
revolutionized traditional crime-fighting methods. Advanced machine
learning algorithms, neural networks, and natural language processing
enable early threat detection and the optimization of law enforcement
interventions. However, these technologies also raise ethical challenges
related to data privacy and the risk of algorithmic bias.!’

Therefore, the future of crime prevention must be guided by a
balance between technological innovation and the protection of fundamental
citizens' rights, ensuring the responsible and efficient use of artificial
intelligence in public security.

3. Methods and Technologies Used

Artificial intelligence and big data analysis have transformed the
way law enforcement agencies collect, analyze, and interpret data to combat
crime. The vast volumes of information available today require advanced
technologies capable of identifying crime patterns, detecting anomalies, and
anticipating illegal behaviors. The implementation of these solutions relies

' Lipton, Z. C., Berkowitz, J., & Elkan, C., 4 critical review of deep learning for NLP.
ACL, 2015, p. 113

12 Goodfellow, 1., Bengio, Y., & Courville, A., Deep Learning. MIT Press, 2016, p.89.

13 Jurafsky, D., & Martin, J. H., Speech and Language Processing. Pearson, 2021, p 205.

14 Camacho-Collados, J., & Pilehvar, M. T., From word to sense embeddings: A survey on
vector representations of meaning. Journal of Artificial Intelligence Research, 2018, p. 77.
15 Kao, A., & Poteet, S. R., Natural Language Processing and Text Mining. Springer, 2013,
p. 132.

16 Devlin, J., Chang, M.-W., Lee, K., & Toutanova, K., BERT: Pre-training of deep
bidirectional transformers for language understanding. NAACL, 2019, p. 55.

17 Jurafsky, D., & Martin, J. H., Speech and Language Processing. Pearson, 2021, p. 310.
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on diverse data sources, advanced analytics platforms, and predictive
models that support real-time decision-making.

To conduct an effective crime analysis, law enforcement agencies
must access and integrate data from multiple sources. These include
government databases, open-source intelligence (OSINT), and social media
monitoring.

Government law enforcement institutions maintain extensive
databases containing information on criminals, solved cases, and ongoing
incidents. These databases enable the identification of suspects by
correlating fingerprints, analyzing video recordings, and detecting financial
fraud.

According to Perry, "integrated databases allow law enforcement
agencies to create detailed criminal profiles and identify patterns of
recidivist behavior"?®. For example, in the United States, the National Crime
Information Center (NCIC) provides real-time access to files on wanted
criminals, stolen firearms, and suspicious vehicles. In the European Union,
the Schengen Information System (SIS II) facilitates information exchange
among member states to combat cross-border crime.

Open Source Intelligence (OSINT) has become a crucial tool in
criminal investigations. OSINT involves collecting and analyzing data from
public sources such as news websites, blogs, forums, and open databases.

"OSINT can provide essential clues in detecting illegal activities,
particularly in areas such as cybercrime and terrorism."’ Organizations
such as Europol and the FBI use OSINT to track criminal groups and detect
emerging threats.

Social media represents a significant source of information for crime
analysis. Authorities can analyze posts, messages, and interactions to
identify suspicious activities, radicalization, or security threats.

Jurafsky and Martin state that "analyzing user-generated content on
social media platforms allows for the identification of extremist discourse
and criminal actions before they occur"’. For example, U.S. authorities use
the Media Sonar system to monitor and analyze online conversations related
to criminal activities.

To extract value from massive data volumes, AI platforms and
specialized programming libraries for big data analysis are used.

8 Perry, W. L., Mclnnis, B., Price, C. C., Smith, S., & Hollywood, J. S., Predictive
Policing: The Role of Crime Forecasting in Law Enforcement Operations. RAND
Corporation , 2013, p. 87.

Y9 McCue, C., Data Mining and Predictive Analysis: Intelligence Gathering and Crime
Analysis. Butterworth-Heinemann, 2014, p. 56.

20 Jurafsky, D., & Martin, J. H., Speech and Language Processing. Pearson, 2021, p. 102.
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Python and R are two of the most commonly used programming
languages for forensic data analysis. Python is highly valued for its
flexibility and numerous specialized libraries, such as:

e TensorFlow and PyTorch — used for training neural networks
and detecting crime patterns®!.

e Scikit-learn — applied in classification and anomaly detection
in financial transactions.

e Pandas — essential for processing and analyzing large
databases.

e R is primarily used for statistical analysis and crime
predictions, being preferred by researchers for modeling
criminal phenomena.

Globally, law enforcement agencies use Al solutions for forensic
data analysis. For example, PredPol is a system used by U.S. police
departments to predict high-risk crime locations.

In Europe, Europol employs Al for cybercrime analysis, using
machine learning algorithms to detect online fraud. Europol states that "A/
models, including machine learning algorithms, play a crucial role in
analyzing and understanding this data, especially when human analysis
would be too slow or inefficient".

Predictive models based on artificial intelligence allow authorities to
anticipate where and when crimes are likely to occur, facilitating rapid
intervention.

Crime pattern detection is one of AI’s most significant benefits.
"Predictive models can analyze criminal history to identify risk factors and
prevent recidivism."

A notable example is the use of machine learning algorithms to
analyze offender recidivism and adjust rehabilitation strategies.

Criminal network analysis employs advanced algorithms to uncover
hidden connections between suspects, transactions, and locations.
Algorithms such as Graph Neural Networks (GNNSs) are used to analyze the
links between members of a criminal organization.

"Al enables the identification of correlations between events and
suspicious individuals, providing a comprehensive view of criminal
networks."* These techniques are used to detect drug trafficking, terrorism,
and organized crime.

21 LeCun, Y., Bengio, Y., & Hinton, G., Deep Learning, Nature, 2015, p. 440.

22 Buropol, Al and Policing: The Role of Artificial Intelligence in Law Enforcement.
Europol Publications, 2024, p. 12.

2 McCue, C., Data Mining and Predictive Analysis: Intelligence Gathering and Crime
Analysis. Butterworth-Heinemann, 2014, p. 75.

24 Goodfellow, 1., Bengio, Y., & Courville, A., Deep Learning. MIT Press, 2016, p.389.
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The adoption of Al technologies in crime analysis has profoundly
transformed how authorities identify and combat criminal activities. Diverse
data sources, combined with advanced Al platforms and predictive models,
allow law enforcement agencies to act more efficiently and anticipate
threats.

However, the use of these technologies raises challenges related to
ethics, data privacy, and the potential for algorithmic bias. Therefore, for Al
to be an effective and fair tool, proper regulation and continuous monitoring
of its societal impact are necessary.

4. Practical Applications and Case Studies

Artificial intelligence and big data analysis have been integrated into
various security systems worldwide, revolutionizing traditional crime-
fighting methods. The implementation of Al in this field has enabled the
development of advanced solutions for behavioral analysis, crime pattern
detection, and cyberattack prevention. This section explores the main
practical applications of Al in security, as well as relevant case studies
illustrating the impact of emerging technologies in combating crime.

Al technologies are used in a variety of applications for crime
prevention and enforcement, including predictive policing, intelligent
surveillance, and financial fraud detection.

One of the most significant advancements in Al applications for
security is predictive policing. This concept involves the use of machine
learning algorithms to analyze historical crime data and anticipate where
and when future incidents might occur.

"Predictive policing allows law enforcement agencies to focus their
resources on high-risk areas, reducing crime rates and optimizing patrol
efforts.” A notable example is the use of the PredPol system in the United
States. This software analyzes data on the locations and times of past crimes
to suggest areas where new incidents are more likely to occur.

However, predictive policing is also controversial, being accused of
perpetuating racial biases. Predictive models can amplify discrimination if
they are trained on datasets reflecting biased policing practices.

Another area where Al plays a crucial role is intelligent surveillance.
Facial recognition algorithms enable the rapid identification of suspects and
enhance security in public spaces.

"Convolutional  neural networks have transformed facial
recognition, allowing for unprecedented accuracy in identifying
individuals."% China is a global leader in the use of this technology,

% Perry, W. L., Mclnnis, B., Price, C. C., Smith, S., & Hollywood, J. S., Predictive
Policing: The Role of Crime Forecasting in Law Enforcement Operations. RAND
Corporation , 2013, p. 92.

26 LeCun, Y., Bengio, Y., & Hinton, G., Deep Learning, Nature, 2015, p. 447.
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implementing Al-based video surveillance systems to detect suspects in real
time.

In the United Kingdom, the Live Facial Recognition (LFR) system
has been tested by the Metropolitan Police in London to scan pedestrians’
faces and compare them against criminal databases.?’ Although this
technology has led to several successful arrests, civil rights organizations
have criticized its excessive use and the potential violations of privacy.

Al is also widely used in financial fraud detection and cybercrime
prevention. Machine learning systems can analyze banking transactions in
real-time to identify suspicious behaviors and prevent cyberattacks.

Goodfellow states that "Al enables the detection of anomalies in
financial transactions with a level of accuracy impossible for traditional
methods"?®. Financial institutions use artificial intelligence algorithms to
identify money laundering patterns and prevent fraudulent transactions.

For example, the Darktrace platform uses Al to detect cyber threats
in corporate and government networks. This system analyzes data traffic
and identifies unusual behaviors, blocking attacks in real-time.

Several countries worldwide have adopted AI technologies to
enhance public security. These case studies highlight the successful
implementations and challenges associated with using Al in crime
prevention.

A notable example of predictive policing is the use of the PredPol
system in Los Angeles, United States. This software analyzes crime data
and identifies areas with a high risk of criminal activity. Studies have shown
that the use of PredPol has led to a 20% reduction in property crimes>’.

However, the implementation of PredPol has been criticized for
potentially leading to excessive surveillance of certain disadvantaged
neighborhoods, thereby generating social inequalities.

In the European Union, several airports use Al to improve security
and enhance border control efficiency. Facial recognition systems have been
implemented at airports such as Heathrow (London) and Schiphol
(Amsterdam) to verify passengers' identities and detect individuals
suspected of criminal activities.’!

27 Fussey, Peter, and David Murray. The Impact of Live Facial Recognition on Privacy and
Civil Liberties. Oxford University Press, 2019, p. 89.

28 Goodfellow, 1., Bengio, Y., & Courville, A., Deep Learning. MIT Press, 2016, p. 390.

2 Schmidt, Andrew, Thomas Johnson, and Robert Williams. 4l and Cybersecurity:
Detecting Threats in Real-Time. Cambridge University Press, 2020, p. 78.

30 Perry, Walter L., Brian Mclnnis, Carter C. Price, Susan C. Smith, and John S.
Hollywood. Predictive Policing: The Role of Crime Forecasting in Law Enforcement
Operations. RAND Corporation, 2013, p. 103.

31 Fussey, Peter, and David Murray. The Impact of Live Facial Recognition on Privacy and
Civil Liberties. Oxford University Press, 2019, p. 101.
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This technology has proven effective in reducing passport control
times, but it has also raised concerns regarding privacy and the potential
misuse of biometric data.

China is one of the global leaders in using Al for population
surveillance. In cities like Beijing and Shenzhen, millions of surveillance
cameras are connected to facial recognition systems, allowing the police to
identify and locate suspects in real-time.*

Although this technology has contributed to crime reduction, it has
also raised concerns regarding human rights and the use of Al for social
control purposes.

Artificial intelligence is already a key component of modern security
strategies, providing significant benefits in crime prevention and law
enforcement. Predictive policing, facial recognition, and cybercrime
analysis are just a few Al applications that have demonstrated efficiency in
various regions worldwide.

However, the use of these technologies raises ethical and legal
issues, including the risk of excessive surveillance and algorithmic
discrimination. In the future, it is crucial that AI development and
implementation in the security sector be accompanied by clear regulations
to protect citizens’ rights and ensure the responsible use of these
technologies.

S. Challenges and Ethical Issues

As artificial intelligence becomes an essential tool in crime
prevention and law enforcement, a series of ethical and legal challenges
arise that must be addressed responsibly. While Al promises increased
efficiency in law enforcement, its use raises fundamental questions about
privacy, data protection, the risk of algorithmic bias, and the necessity of
clear regulations. This section analyzes the main challenges associated with
Al implementation in security and emphasizes the importance of an
adequate ethical and legal framework.

One of the biggest concerns regarding the use of Al in crime
prevention is its impact on privacy and individual rights. Advanced
surveillance systems, facial recognition, and operational data analysis
require the collection and processing of vast amounts of personal
information, which can lead to abuses if not managed properly.

Zarksy warns that "the volume of data collected by Al systems for
security purposes can turn surveillance into a mechanism of social control,
affecting individual freedoms™>. A concrete example is the use of facial
recognition surveillance cameras in China, which has raised concerns about

32 Zarksy, Tal. The Automated State: Al, Surveillance, and Digital Governance. Springer,
2018, p. 62.
3 Ibidem, p. 73.
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the constant tracking of citizens and the potential violations of privacy
rights.

In the European Union, the General Data Protection Regulation
(GDPR) imposes strict restrictions on the use of personal data and requires
institutions using Al to obtain user consent and ensure transparency in data
processing.** However, there are still numerous legislative gaps regarding
the use of Al in mass surveillance and law enforcement.

While AI promises increased efficiency in crime detection and
prevention, its systems are not without limitations and potential risks.

One of the greatest dangers of Al is algorithmic bias, which can lead
to incorrect and discriminatory decisions. If the data used to train algorithms
reflect existing inequalities in the judicial system, Al models can perpetuate
and amplify these disparities.

"Al-based predictive policing systems tend to disproportionately
monitor disadvantaged neighborhoods because models are trained on
historical data that already contain institutional biases."> For example,
studies on the COMPAS system, used in the U.S. to assess recidivism risk,
have shown that the algorithm overestimates the risk of recidivism for
people of color, leading to unfair decisions in the criminal justice system.>®

Al is not infallible, and algorithmic errors can have serious
consequences on people's lives. Facial recognition systems, for instance, can
produce false identifications, which may lead to wrongful arrests.

Fussey and Murray state that "fests conducted on the facial
recognition systems of the London Metropolitan Police have shown a high
rate of false identifications, raising concerns about the reliability of these
technologies™’. In the U.S., multiple cases have already been reported
where people were arrested due to errors in facial recognition,
demonstrating the need for strict oversight of these systems.

Given the significant impact of Al on security and human rights, it is
essential that the use of this technology be properly regulated.

Currently, many countries lack specific legislation for regulating Al
in law enforcement, leaving room for potential abuses. The European
Commission proposes an Artificial Intelligence Act®®, which includes strict

34 European Data Protection Board. General Data Protection Regulation (GDPR) and Al
Governance. European Data Protection Board, 2021.

35 Richardson, Rashida, Jason Schultz, and Kate Crawford. Algorithmic Bias in Predictive
Policing: A Critical Analysis. Harvard Law Review, 2019, p. 119.

36 Angwin, Julia, et al. Machine Bias: Investigating Algorithmic Discrimination in Criminal
Justice Systems. ProPublica, 2016, p. 119.

37 Fussey, Peter, and David Murray. The Impact of Live Facial Recognition on Privacy and
Civil Liberties. Oxford University Press, 2019, p. 94.

3 Buropean Commission. Artificial Intelligence Act: Regulating Al for a Safer and More
Transparent Future. European Commission, 2021.
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regulations for the use of Al in security and prohibits certain applications
that could severely impact fundamental citizens' rights.

Experts recommend adopting clear principles for the use of Al in
security, including:

e Algorithm transparency, ensuring that Al decisions can be
audited and explained.

e Human accountability, stipulating that Al cannot make
autonomous decisions without human intervention.

o FEthical oversight, through the creation of independent
committees to monitor Al usage in security.

Another essential aspect is the development of explainable Al
models(explainable Al - XAI), which allow for understanding how
algorithms reach certain conclusions. Lipton states that "one of the major
problems of Al is the lack of transparency in deep learning models, making
it difficult to correct errors or prevent abuses"’.

Thus, developing Al systems that provide clear explanations for their
decisions is crucial for maintaining public trust in the use of these
technologies.

While artificial intelligence offers remarkable opportunities for
crime prevention and enforcement, its use also involves serious challenges
that must be addressed through a solid ethical and legislative framework.
Privacy issues, the risks of algorithmic discrimination, and systemic errors
are just a few aspects that require increased attention.

For Al to be used responsibly, it is essential to adopt clear
regulations that ensure transparency, fairness, and the protection of
individual rights. Additionally, the development of explainable Al models
and the implementation of auditing mechanisms are necessary steps to
prevent abuses and maintain a balance between security and the protection
of fundamental rights.

Conclusions

The adoption of artificial intelligence in crime prevention and
enforcement has represented a major technological leap, revolutionizing
traditional investigation methods and enhancing the efficiency of law
enforcement agencies. From big data analysis and crime pattern detection to
facial recognition and cybercrime prevention, Al has demonstrated
considerable potential in public security. However, challenges related to
privacy, algorithmic biases, and regulation remain critical topics requiring
balanced solutions.

39 Lipton, Zachary C. The Mythos of Model Interpretability: Understanding Explainable Al.
MIT Press, 2016, p. 211.
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This section synthesizes the impact of Al on traditional
investigations, highlights possible improvements in predictive models, and
explores future perspectives on Al use in crime prevention.

The implementation of Al in law enforcement systems has
profoundly transformed traditional investigative methods. Previously, crime
case analysis relied primarily on human expertise, physical documents, and
individual interviews. Today, however, Al algorithms can rapidly analyze
large volumes of data, detect hidden connections, and generate predictive
models to anticipate illegal activities.

"Al technologies allow law enforcement agencies to shift from a
reactive model, where intervention occurs after a crime has been
committed, to a proactive model based on prevention and anticipation.""’
For example, the use of predictive policing has helped reduce crime rates in
several cities in the United States by anticipating high-risk areas and
reallocating police resources.*!

Additionally, AI systems can automate the analysis of digital
evidence, enabling investigators to quickly identify relevant clues from
emails, online conversations, and forensic databases. In financial fraud
cases, Al can analyze millions of transactions in real-time, detecting
suspicious activities that would be difficult to identify manually.

However, the increased dependence on technology also raises certain
risks. Fussey and Murray warn that "Al-based surveillance can lead to an
erosion of human decision-making, reducing investigators' judgment and
increasing the risk of algorithmic errors"”. This aspect underscores the
necessity of maintaining a balance between technology use and human
expertise.

Although predictive models have proven useful in combating crime,
there is still significant room for improvement.

One of the main objectives of future research in Al applied to
security is minimizing algorithmic biases. Al models must be trained on
diverse and representative datasets to avoid discrimination based on racial,
economic, or social criteria.

Richardson emphasizes that "predictive models must be constantly
audited to identify and correct discriminatory tendencies; otherwise, they
risk reproducing and amplifying existing inequalities"*. An example of this

40 McCue, Colleen. Data Mining and Predictive Analysis: Intelligence Gathering and Crime
Analysis. Butterworth-Heinemann, 2014, p. 133.

41 Perry, Walter L., Brian Mclnnis, Carter C. Price, Susan C. Smith, and John S.
Hollywood. Predictive Policing: The Role of Crime Forecasting in Law Enforcement
Operations. RAND Corporation, 2013, p. 104.

42 Fussey, Peter, and David Murray. The Impact of Live Facial Recognition on Privacy and
Civil Liberties. Oxford University Press, 2019, p. 97.

43 Richardson, Rashida, Jason Schultz, and Kate Crawford. Algorithmic Bias in Predictive
Policing: A Critical Analysis. Harvard Law Review, 2019, p. 121.
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is the controversy surrounding the COMPAS system, used for recidivism
risk assessment in the U.S., which has been accused of overestimating the
risk for certain ethnic groups.*

To gain public trust and prevent abusive uses, predictive models
must become more transparent and explainable. "Artificial intelligence must
not only be accurate but also interpretable, so that investigators can
understand how algorithms reach certain conclusions."*

In this context, Explainable AI (XAl) technologies are essential for
enabling law enforcement agencies to understand and justify the decisions
made by automated systems. This can help prevent wrongful arrests based
on incorrect Al identifications.

In the future, the use of Al in security will become increasingly
sophisticated, allowing for the development of more precise predictive
systems and more efficient surveillance technologies.

As criminals adopt advanced technologies to commit cybercrimes,
Al will play a crucial role in detecting and preventing cyberattacks.
Machine learning-based systems will be able to identify emerging threats,
analyze attack patterns, and neutralize unauthorized access attempts in real
time.

Schmidt states that "4/ can become the primary defense tool against
cybercrime by automating the process of identifying security breaches and
responding to attacks"”.

Another promising direction is the use of Al for behavioral analysis
and criminal profiling. Advanced algorithms can analyze behavioral
patterns and help prevent violent crimes by detecting risk indicators. For
example, Al can monitor social media and identify messages suggesting
violent intentions, giving law enforcement the ability to intervene
preventively.

With the growing use of Al in crime prevention, it is crucial for
states to collaborate in establishing clear international standards for the
ethical and responsible use of these technologies. The FEuropean
Commission, in the Artificial Intelligence Act, proposes a set of regulations
aimed at ensuring the fair and transparent use of Al in law enforcement.

In the future, we may see international agreements regulating the use
of Al in security, preventing abusive applications and guaranteeing the
protection of fundamental rights.

4 Angwin, Julia, et al. Machine Bias: Investigating Algorithmic Discrimination in Criminal
Justice Systems. ProPublica, 2016, p. 33.

4 Lipton, Zachary C. The Mythos of Model Interpretability: Understanding Explainable Al
MIT Press, 2016, p. 217.

46 Schmidt, Andrew, Thomas Johnson, and Robert Williams. AI and Cybersecurity:
Detecting Threats in Real-Time. Cambridge University Press, 2020, p. 80.
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ARTIFICTIAL INTELLIGENCE AND BIG DATA ANALYSIS
IN CRIME PREVENTION AND COMBAT

Artificial intelligence has fundamentally transformed the way crime
is analyzed, prevented, and combated. While Al brings undeniable benefits
to security, its use must be accompanied by strict measures to protect
citizens' rights and prevent abuses.

As technologies evolve, the future of crime prevention will depend
on the development of more accurate, transparent, and fair AI models.
International regulations, state collaboration, and the ethical use of Al will
be essential to ensure a balance between security and the protection of
fundamental rights.

' BIBLIOGRAPHY

Angwin, Julia, et al. Machine Bias: Investigating Algorithmic
Discrimination in Criminal Justice Systems. ProPublica, 2016;

Camacho-Collados, J., & Pilehvar, M. T., From word to sense embeddings:
A survey on vector representations of meaning. Journal of
Artificial Intelligence Research, 2018;

Devlin, J., Chang, M.-W., Lee, K., & Toutanova, K., BERT: Pre-training of
deep bidirectional transformers for language understanding.
NAACL, 2019;

European Commission. Artificial Intelligence Act: Regulating Al for a
Safer and More Transparent Future. European Commission,
2021;

European Data Protection Board. General Data Protection Regulation
(GDPR) and AI Governance. European Data Protection Board,
2021;

Europol, Al and Policing: The Role of Artificial Intelligence in Law
Enforcement. Europol Publications, 2024;

Fussey, Peter, and David Murray. The Impact of Live Facial Recognition
on Privacy and Civil Liberties. Oxford University Press, 2019;

Goodfellow, 1., Bengio, Y., & Courville, A., Deep Learning. MIT Press,
2016;

Jurafsky, D., & Martin, J. H., Speech and Language Processing. Pearson,
2021;

Kao, A., & Poteet, S. R., Natural Language Processing and Text Mining.
Springer, 2013;

LeCun, Y., Bengio, Y., & Hinton, G., ,,Deep Learning”, Nature, 2015;

Lipton, Z. C., Berkowitz, J., & Elkan, C., A critical review of deep learning
for NLP. ACL, 2015;

Lipton, Zachary C. The Mythos of Model Interpretability: Understanding
Explainable AI. MIT Press, 2016;

50




Colonel (ret.) Professor George-Marius TICAL, Ph.D

Mayer-Schonberger, V., & Cukier, K., Big Data: A Revolution That Will
Transform How We Live, Work, and Think. Houghton Mifflin
Harcourt, 2013;

McCue, C., Data Mining and Predictive Analysis: Intelligence Gathering
and Crime Analysis. Butterworth-Heinemann, 2014;

Parkhi, O. M., Vedaldi, A., & Zisserman, A., Deep Face Recognition.
BMVC, 2015;

Perry, W. L., Mclnnis, B., Price, C. C., Smith, S., & Hollywood, J. S.,
Predictive Policing: The Role of Crime Forecasting in Law
Enforcement Operations. RAND Corporation, 2013;

Richardson, Rashida, Jason Schultz, and Kate Crawford. Algorithmic Bias
in Predictive Policing: A Critical Analysis. Harvard Law
Review, 2019;

Richardson, Rashida, Jason Schultz, and Kate Crawford. Algorithmic Bias
in Predictive Policing: A Critical Analysis. Harvard Law
Review, 2019;

Schmidt, Andrew, Thomas Johnson, and Robert Williams. Al and
Cybersecurity: Detecting Threats in Real-Time. Cambridge
University Press, 2020.

Wang, Y., Zhang, X., & Li, H., Unsupervised Learning in Crime Prediction
and Prevention. Al & Society, 35(2), 2020;

Zarksy, Tal. The Automated State: AI, Surveillance, and Digital
Governance. Springer, 2018.

EEEEPAS YO 0= B

51




