Global Journal of Engineering Innovations &

Interdisciplinary Research

Original Article

Global Journal of
Engineering Innovations
and Interdisciplinary
Research

Correspondence

Vemuri Chandana

Department of Computer Science
and Engineering, Gates Institute of
Technology, Andhra Pradesh, India.

« Received Date: 11 Feb 2026
« Accepted Date: 02 Apr 2026
« Publication Date: 25 Apr 2026

Keywords
Artificial ~ Intelligence,  Crime  Scene
Investigation, Digital  Forensics, Legal

Admissibility, Machine Learning, Metadata
Analysis

Copyright

© 2026 Authors. This is an open- access article
distributed under the terms of the Creative
Commons Attribution 4.0 International
license.

GJEIIR. 2026; Vol 6 Issue 4

Forensics Al: Next-Gen Digital Forensics with Al

KVemuri Chandana, Dudekula Abdul Salam, Adoni Althaf, Komme Kavya Sree,

Degalpadu Afrid

Department of Computer Science and Engineering, Gates Institute of Technology, Andhra Pradesh, India.

Abstract

Crime Scene Investigation (CSI) has become increasingly challenging due to the massive growth of digital
evidence across devices, cloud platforms, and online activities. Traditional digital forensic methods
are slow, manually intensive, and prone to human error, making them ineffective for handling large
and complex datasets. The proposed system introduces an Al-integrated digital forensic framework that
applies Machine Learning, Deep Learning, Natural Language Processing (NLP), and Computer Vision
to automate key forensic tasks. These include anomaly detection in log files, rapid text classification, and
object or scene identification in images and videos. The framework follows a human-in-the-loop model,
ensuring Al handles data processing while experts make final decisions, maintaining accuracy and legal
admissibility. By integrating Machine Learning, Deep Learning, NLP, and Computer Vision, the system
helps investigators identify patterns, anomalies, and critical evidence quickly.

Introduction

Traditional methods of handling crime
scenes involve meticulous identification,
collection, and analysis of evidence. These
methods are often time-consuming, labor-
intensive, and physically demanding.

However, the adoption of digital forensics
has transformed these processes by
introducing new techniques that improve the
retrieval of evidence from electronic devices
and digital trails. Among these advancements,
Artificial Intelligence (AI) stands out as a
revolutionary force reshaping crime scene
investigations.

Al enhances digital forensic investigations
by enabling efficient and accurate analysis of
large datasets. Traditional methods often fail to
keep up with the increasing volume of digital
evidence from smartphones, computers, cloud
storage, and social media platforms. Machine
learning algorithms and neural networks help
process this data, identify patterns, and derive
insights that might otherwise go unnoticed.

Automation is another major advantage
of Al in digital forensics. Tasks that once
required hours of manual work can now be
completed quickly, allowing forensic experts
to focus on complex analytical tasks. For
example, Al can extract metadata such as
authorship, timestamps, and modification
history from digital files, which is crucial in
investigations.

Al also improves the reliability of forensic
findings by minimizing human errors caused
by bias, fatigue, or oversight. It applies
consistent parameters across cases and can
validate findings using historical data and
crime patterns.

Additionally, predictive analytics enables
investigators to anticipate potential crimes by
analyzing trends in large datasets. Al-driven
image and video analysis techniques, such as
facial recognition and object detection, further
enhance the ability to extract meaningful
insights from multimedia evidence.

Despite its advantages, Al raises ethical and
legal concerns, including privacy issues and
algorithmic bias. Furthermore, the admissibility
of Al-generated evidence in court remains
a challenge, requiring clear standards and
regulatory frameworks. Continuous training
and collaboration among technologists, legal
experts, and forensic professionals are essential
for the effective adoption of Al in this field.

Related Work

This study explores the role of digital
forensics and the importance of machine
learning techniques in analyzing large volumes
of data. Various models are evaluated for
processing digital evidence such as emails, chat
logs, and files.

The research also focuses on integrating
data from multiple sources, including mobile
devices, personal computers, and cloud
storage. Automation is highlighted as a key
factor in improving efficiency and reducing
manual effort.

Special attention is given to multimedia
analysis using Al, including facial recognition,
object detection, and video analysis. The
study also discusses challenges such as image
manipulation and the need for high-quality
training datasets.

Ethical concerns, including privacy and
algorithmic bias, are examined alongside legal
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challenges related to the admissibility of Al-generated evidence.
The importance of transparency, reliability, and reproducibility
in Al systems is emphasized.

The paper also explores predictive modeling techniques for
crime forecasting and highlights the role of metadata analysis in
understanding digital evidence.

Proposed System

The initial process is to acquire electronic data from computer
systems, mobile devices, the cloud, and social media. It is,
therefore, usually big and unstructured, hence it demands
anxious preprocessing. It simply involves bio- cleaning the data
by cancelling the noisy input and reformatting it in order for it to
fit the correct layout for analysis. It is also important to perform
activities that will make the data set cleaned ,tidy, and ready for
analysis which include data normalization, deduplication, and
noise reduction activities.

In this regard, feature selection is important in redefining
the raw data into meaningful features that A. I models can
work on. Extracting features from the digital evidence that
may include time stamp, I. P address, activities that have been
carried out and other meta-data. Attribute discretization takes
these characteristics further and settles on choosing only
those most relevant in the study. It is very important for the
enhancement of the existing algorithm, make better and exact
models of Artificial Intelligence, decrease computational load
and concentrate on important evidence.Indeed which, by having
a clean and clearly defined dataset, many machine learning
algorithms can be applied. Classification and regression are
two types of supervised learning models where the institution
creates learning algorithms and predictive models from large
initial datasets by learning from sample labels. Other forms
of machine learning are clustering ,where it forms groups of
similar data and anomaly detection where the system is able to
identify unusual data patterns, all done without prior knowledge
of the data set. The use of a certain algorithm depends on the
circumstantial proposed the investigation and kind of Digital
evidence available as shown in Fig 1.
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Figl.Proposed Methodology Architecture

Al is very beneficial to digital forensics since it can help in
cutting down the amount of work needed to be done by handler
son regular tasks .Automatic tools as per. It can also involve
other recurrent processes like keyword search, recognition
of meta data, creation of reports and so on. The use of the
automated work in the area of forensic leads to bringing more
focus and concentration of the expert in the analytical and
decision-making tasks, which in turn leads to the enhancement
of efficiency and accuracy of the field work.
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The capabilities of Al to use superior mathematics to
understand the data collected as evidence. Criminal pattern
recognition can therefore be achieved by use of Predictive
modeling approaches after analyzing the accumulated data and
coming up with empirically forged patterns that may be useful in
determining likely future criminal activities. For instance, using
the proactive approach, predictive models that may anticipate
possible cyber-attacks or people most likely to commit crimes
can be developed. Such information can be of great use to police
departments and other related authorities in order to find ways
of preventing the occurrence of more crimes and making the
society more secure. LA solutions involving deep learning and
neural networks are particularly useful to process multimedia
evidence. Some of the key examples of features that can be
extracted from images and videos include those as facial
recognition, object detection, and scene reconstruction which
can provide vital information that might be overlooked by an
analyst. This is especially required in forensic applications of
the technology as in cases were surveillance videos or pictures
are used, Al has the ability to quickly recognize and track down
culprits, analyze the footage for key points of interest, as well
as have near perfect accuracy in recreating the crime scene.
Text in form of EMAILS, CHAT logs Conversations and any
other SOCIAL MEDIA POSTS formulate the input data on
which NLP techniques are applied to. Use of the Al-based NLP
tools can also parse the text and find key phrases, sentiment,
and relationships between people, which is quite helpful when
analyze behavior and intentions of others. These tools can also
decode concealed messages or any messages that are encrypted
and these are matters of great use in criminal activities. Despite
the benefits of using Al in digital forensic processes, guidelines
like ethical and legal ones should be followed. These include
measures that assure the protection of individuals’ privacy
and their freedoms while using Al, the safety of data collected
so as not to influence certain results while using Al and the
elimination of bias in the same. Stakeholders within the legal
profession should work toward making Al as transparent and
replicable as possible to ensure that judiciaries accept the
Al-produced evidence as valid or allow the principles of due
process to prevail.

As technologies advance and forensic sciences expand,
artificial intelligence and digital forensics are two contemporary
disciplines. It indicates that forensic professionals have to embark
on continuing professional development schemes and updates
with the latest innovations of artificial intelligence. Periodic
revision and seminars should be held to make sure that the
forensic staff is fully trained on the use of Artificial Intelligence
alongside ensuring that it is in touch with developments in the
field. Applying Al innovations in the field of digital forensics
is only possible through synergistic approaches involving
technology specialists, forensic professionals, lawyers, and
legislators. This allows for a focus on both the technical and
legal aspects relevant to forensic investigations while having Al
developed and designed in a meaningful way. The key finding
for the current research is that through the use of consultations
and capable partnerships, it is possible to establish strong
structures that promote the use of Al while minimizing useful
risks.

In this regard, the following has been identified as an optimal
solution for the integration of Al in the digital forensic processes:
A diverse and comprehensive dataset should be gathered from
multiple sources in a variety of organizations. The data or the
samples gathered for this study includes electronic evidence
extracted from computers, mobile devices, cloud storage, and
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social media. The data in this set a real so diverse in their
formats and content and may include text files, emails and chat,
pictures ,videos, as well as metadata. The datasets that are freely
available to the public must also be used to train and validate
Al systems such as, the Enron Email Dataset, and the Million
Image Dataset. Further, for the practical purposes of real-
world employed models, data sets from the cases of ongoing
investigations, which have been anonymized to ensure privacy
of the involved parties, are used. This large and varied data base
helps to make sure that the Al algorithms have been trained on a
broad spectrum of frequencies, thus being effective in real world
forensic work as shown in fig 2.

Fig 2.Crime Scene Dataset

The tools applied in the course of the study to analyze the
data, learn from the data, and perform digital forensics are
open source and commercial .Deep learning libraries ranging
from TensorFlow and Torch to Py torch are employed in the
development and training of the models. These frameworks
include respective giant hefty libraries for ensemble of Neural
networks, Deep learning and other facts of Machine learning
respectively. In digital forensics, there are applications which
are used in data investigation, data recovery, and data evidence
including the Autopsy and the Sleuth Kit. Besides, the rare
specific programs, for instance, FTK (Forensic Toolkit) and
EnCase which are intended for hard and deep forensic,
including abilities to work with the recovered data and search
for new data. Text analysis is done through Natural Language
Processing (NLP) tools that include NLTK and spaCy that are
deposited in the project whereas OpenCV is developed for
image and video manipulation. This integration of application

Results

The new techniques table 1 embrace the use of artificial
intelligence and come with the added advantage of improving
the duration involved in performing several essential forensic
activities. For instance, a project aimed at extractingmetada
tarecordeda80%enhancementwhilethe keyword search had
93% enhancement. These reductions demonstrate significant
Al possibilities as a tool for enhancing the efficacy of digital
forensic determinations as shown in fig 3.

Time Comparison: Traditional vs. Al-enhanced Method

30

I Traditional Method
I Ao it nced Mathod

Time (hours)
- - (X} L5
=1 - (=] o

[

2 = o
M = ™ = o = =

Tasks

ped®

Fig 3. Comparison of Efficiency

ACCURACY ENHANCEMENT

Task Traditional | Al- Enhanced | Improve-
Method Ac- | Method Ac- ment(%)
curacy(%) curacy(%)

Metadata Analysis 85 95 12%

Keyword Detection 78 92 18%

Facial Recognition 70 88 26%

Object Detection in 65 90 38%

Videos

The use of superior Table 2 Al enhanced methods presents
improved similarities in accuracy in completed forensic tasks.
For instance, the identification accuracy of faces was made
better by 26% while the detection of objects in videos got
better by 38%. These addendums bear the importance which
Al technologies offer towards reliability and precision in digital
forensic services as shown in fig 4.
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the fusion of Al in the digital forensic context. e o
Task Traditional Al-Enhanced Improve- Fig 3. Accuracy Comparison
Method Method N
Time(hours) Time(hours) ment(%%) Task Manual Automated Reduc-
Metg data Fx- 0 5 80% Effort(hours) | Effort(hours) tion(%)
traction Data Preprocessing | 12 3 75%
Keyword Search 15 1 93% Feature Extraction | 10 2 80%
Image Analysis 20 5 5% Report Generation | 8 1 88%
Video Analysis 30 8 73% Anomaly Detection | 14 4 1%
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It is obvious table 3 that automation has contributed to a
substantial decrease in the amount of work that is manually
done in the forensic field for various tasks. For instance, report
generation saw a decrease in the manual effort required for the
task by 88% while feature extraction recorded a manual effort
reduction by 80%. This is a clear indication that the incorporation
of Al can go a long way in the FP by dispensing routine tasks
to enable forensic experts to attend to more complicated issues
fig 5.

Effort Comparison: Manual vs. Automated
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LEGAL ADMISSIBILITY OF AI-GENERATED EVIDENCE

Evidence Type Traditional Automated Reduc-
Method Effort(hours) tion(%)

Admissibility(%) Al-Enhanced | 3 75%
Method

Admissibility(%) Improve- 2 80%
ment(%)

Textual 90 95 5%

Evidence(Emails,

Logs)

Multimedia Evi- 14 4 71%

dence

(Images, Videos) 85 92 8%

Metadata Analysis 80 88 10%

Predictive Analytics | 70 85 21%

Legal Admissibility of Al-generated Evidence
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The discussed table 4 Al-enhanced methods prove that they
are effective in increasing legal admissible presence of evidence.
For example, the assessment of multimedia evidence was
enhanced by 8% and the analytics prediction was enhanced by
21%. Based on these findings, it can be therefore concluded that
apart from improving the analytical approach to Al technologies,
the support for legal legitimacy of forensic information is also
ascertainable as shown in fig 6.

Conclusion And Future Work

Al is transforming traditional forensic practices by making
them faster, more reliable, and scalable. Its integration enhances
both investigative outcomes and legal credibility in modern
crime analysis. Address ethical and legal challenges such as
data privacy, bias-free algorithms, and responsible Al use in
evidence analysis. Expand research in advanced analytics and
collaborative efforts to develop Al systems that can proactively
detect and prevent crimes.

e Real-Time Forensic Analysis — Extend the system to
analyze live data from IoT devices, cloud platforms, and
social media for faster crime detection and response.

e Explainable AI Integration — Implement Explainable
Al (XAI) to make Al decisions transparent and legally
acceptable in court proceedings.

*  Blockchain for Evidence Security — Use blockchain
technology to ensure secure storage, integrity, and proper
chain of custody of digital evidence.

* Adaptive & Scalable Models — Develop self-learning
Al models that continuously adapt to new cybercrime
patterns and support multiple platforms and languages.
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