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Abstract: Due to the increasing crime rate all over the world, the new methods are required for the prediction as well as
prevention. Introduction of Artificial Intelligence (Al) Crime Detection tool is a strong way to find patterns of prediction of
malfeasance by ML model and real-time analytics. Hence, this paper dissect the existing Al-induced structures, which aid
in the detection/prediction of crimes along with their architecture, methodology, difficulties, and future direction.
Demographic, temporal, and spatial data are obtained, and thus help to improve predictive performance. It also deals with
ethical issues like bias reduction, transparency, and data privacy.info The research ends with a list of recommendations
suggesting crucial areas for this kind of interdisciplinary cooperation, which is needed to improve the reliability and fairness
of computer systems that are deployed in the prevention of crime.
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. INTRODUCTION

Crime prevention is a problem worldwide, but the old
ways of reactive prosecution are not sufficient. Conventional
techniques rely heavily on the analysis of historical data and
human intuition and this approach lacks effectiveness against
modern-day crime dynamics. Coincidently, Al based crime
prediction models are complex pieces of technology that can
process vast amounts of data and can find trends or patterns
in this data that might be concealed from a human and provide
insights that can be acted upon. These methods such as
Random Forest, Support Vector Machines (SVM), and
Neural Networks elicit potential

locations, types of crime and temporal patters working
as statistics to help allot resources better and the initiation of
strategic action moreover, the incorporation of real-time data
streams and predictive analytics enable law enforcement
agencies to take pre-emptive measures instead of responding
to events after they occur.

Al has been contributing deeply to this matter already in
other cities around the world as segmentation and policing
among predicted risk areas proves effective and adapts
quickly. But the deployment of such systems raises deep
questions around privacy and the ethics of their use, as well as
the transparency of the companies providing the algorithms.
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This article examines the existing Al-based crime
prediction technologies, with a focus on their practical
implementation, potential implications and the challenges
they present, with an eye to the future.

1. RELATED WORK

» Early Crime Prediction Models

Research on crime prediction and detection platform
employing several statistical and machine learning techniques
have been active to support better law enforcement. Several
papers dealt with different aspects of the usage of Al for
crime analysis like space-time analysis, machine learning
based classification and predictive policing models.

e Basic Models for Crime Prediction

Influenced by classical crime, demand forecasting
utilizing dynamic models was grounded on statistical
approaches: regression, time-series forecasting, and
geographical mapping. Early efforts focused on the Hotspot
Analysis—Various Crime Mapping applications and tools like
Geographic Information Systems (GIS) are utilized to
visualize areas with a high likelihood of crime, enabling law
enforcement agencies to distribute resources optimally.

Time-Series Forecasting: Historical data trends were
commonly applied with autoregressive Integrated Moving
Average (ARIMA) models and other classical time-series
forecasting methods.
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So, although these models were beneficial but they were
not adaptable for complex datasets, these models were bad
yeast in detecting Non-linear data not able to accommodate
unstructured data for e.g. social media feeds and video
surveillance footage.

e ML Methods in Crime Prediction

New machine learning (ML) models improved consists
of crime analysis for predictive accuracy. Recent work has
explored:

v" Decision Trees and Random Forests:
We have used it to classify different types of crimes to
identify the key factors affecting the crime dataset.

v" Support Vector Machines (SVMs)

were also used for classifying by crime category, but did
not cope well with larger datasets.

We consider approaches with time-component such as
(crime) time-series, RNN(s) and Long Short Term Memory
[10].

v" K-means and DBSCAN based clustering

techniques were exploited in this identification of crime
hotspots, which defines the incidents in terms of their location
with respect to time factors.

Although ML-based methods have significantly
improved the prediction performance, they require extensive
data preprocessing and possess high computational power.

e Al-Enabled Crime Detection Systems
Previous research has focused on integrating Al derived
systems that merge different data sources, such as:

e Crime and Twitter: Using Natural Language Processing
(NLP) Researchers have utilized social media data (such
as Facebook and Twitter) to gain insights related to crime
using natural language processing (NLP) techniques.

e On the other hand, Al in Good Hands Computer Vision:
Al-based facial recognition and object detection have
been utilized to implement smart surveillance systems to
recognize suspicious actions in real-time.

e Behavioural Pattern Analysis: By analyzing the
movement and behaviour patterns of individuals,
algorithms assist in predicting any possible criminal
activity and thus reduce response time for law
enforcement. But, Al-based systems still pose ethical
issues relatingto privacy, bias, andtransparency. Thereare
some ongoing research to develop fair and interpretable
models to achieve fairer crime prediction practices.
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» Towards Analytical Understanding of Crime Prediction

o Police Use of Predictive Models Crime prediction models
developed over the years from pure statistical ones like
regression and time series to so-called machine learning
methods. The revolution was particularly focused on the
machine learning approach, which provided (1)
algorithms that can learn from many different types of data
and (2) scale up to frequent and larger and larger volumes
of data. Key milestones include:

v Recurrent Neural Networks (RNN): Repeat themselves
successful on forecasting fold of feloniousness using
sequential data.

v' Clustering Techniques: To analyze hotspots by clustering
events based on spatial and temporal characteristics.

v’ Classification Models: Using Random Forest and Naive
Bayes Algorithms, we were able to predict types of crime
with high accuracy.

Deep learning as well as ensemble methods such as
Gradient Boosting and Random Forests have also been
improving prediction accuracy in the recent years as well.
Rather than chunking through structured data — which is
what most traditional machine learning models do these days
— these models can work with unstructured data, which
makes them particularly valuable for scouring Twitter feeds
and video surveillance footage.

e Deontological and Social implications Al systems for
crime detection are known to propagate biases from
existing datasets, which can potentially amplify other
biases. There are also transparency and accountability
issues, particularly with deep learning, which is often
referred to as the "black- box" model. A huge challenge
remains keeping fairness and public trust. Inherent biases
in the input data have been well documented by research
and have been found to disproportionately target certain
communities at scale, evoking over-policing and
furthering social inequities. Responses to these problems
will come from both technical — for instance, through
fairness- aware ML algorithms — and policy-level
interventions that regulate the deployment of predictive
systems. They further ensure trust and enable its ethical
implementation.

WWW.ijisrt.com 2750


https://doi.org/10.38124/ijisrt/25apr1315
http://www.ijisrt.com/

Volume 10, Issue 4, April — 2025

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25apr1315

1. METHODOLOGIES
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Fig 1 Methodology

» Data Collection and Preprocessing;
Crime prediction is dependent on datasets that
including:

e Type of Crime: Theft data, and data on cybercrime and
violent crimes.

e Demographics and Environment: Population density,
socio-economic indicators, urban infrastructure, etc.

e Trends over time: Yearly data to discover seasonal and
temporal patterns.

I will perform Data Preprocessing such as missing
values, feature scaling, and encoding categorical data to make

it compatible with the ML algorithms.

» Machine Learning Models:
The Key algorithms reviewed include:

e Random Forest: Preferentially because of its robustness
and capability to capture nonlinear interactions.

e SVM: Well suited for binary classification problems but
does not scale well.

e Neural Networks: Good for understanding complex
datasets but require a lot of time and are prone to
overfitting.
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Fig 2 Machine Learning Models
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» Evaluation Metrics Models Are Evaluated with:

e Predictive performance accuracy and F1-Score.

e Sensitivity and specificity with Precision and Recall

e Confusion Matrices to interpret errors in
prediction.

IV.  FINDINGS AMD ANALYSIS
» Insights from Predictive Models

e Crime Hotspots:
Foretelling high-risk spaces for effective law
enforcement.
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e Time Variables:
The study found crime spikes during the weekends and
late at night

e Socioeconomic Correlations:
Higher CR was associated with income inequality and
lower education.

> Model Performance

Table 1 Regression

Model R-Squared| Root Mean Squared Error | Mean Absolute Error Source
RNN-GRU (Model -2) .84 221 1.7368 Muhammad Alkaff et al. (2022)
RNN-GRU (Model 1) 7 2.56 2.60 Muhammad Alkaff et al. (2022)
RNN-GRU (Model 3) 0.81 2.49 2.10 Muhammad Alkaff et al. (2022)

Table 2 Classification
Model Accuracy (%) Precision Recall Source
Logistic Regression 90 0.93 0.90 Wajiha Safat (2021)
Decision Tree 66 1.00 0.66 Wajiha Safat (2021)
Random Forest 77 0.92 0.77 Wajiha Safat (2021)
SVM 66 1.00 0.91 Wajiha Safat (2021)

V. DISCUSSION

» Practical Applications: Al systems serve the purpose of
active policing by:

e Smartresource allocation in high-risk areas.

e Data-driven ways to measure community engagement.

e Addressing the root causes of crime, allowing for
targeted intervention.

» Ethical Considerations: Fairness can be ensured
through:

e Routine audits to identify and eliminate bias.

e Algorithm transparency ensuring public trust.

e Robust data privacy processes to safeguard private
information

The crossroads between technology and forms of ethics,
provided by technology professionals alongside life sciences
policymakers and community leaders, iswhat this isall about.
Public education efforts can also help dispel myths and build
trust in Al-powered systems.

VI. CONCLUSION AND FUTURE DIRECTIONS

Using Al to predict crime is a big step forward for
public safety. Nonetheless, current models such as Random
Forests have limitations in terms of their predictive
capabilities, resilience to bias, scalability, generalizability,
and interpretability. Future research needs to address
connecting real time data from social media and loT
devices, Interdisciplinary collaborations to tackle ethical and
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social implications and consistently validating and updating
the predictive models to ensure they are reliable. Al will
play a huge role when it comes to making communities
safer and more equitable, especially if they address the
following domains.
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