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Abstract— To track communication trends and suspects
related to cybercrimes, Call Detail Records (CDR) and Internet
Protocol Detail Records (IPDR) are the very core of an
investigation. This paper presents a Visual Analytics System that
has been designed to improve the interactive analysis of data
during investigations of cybercrime. Upload CDR and IPDR as
CSV files, visualize data using interactive maps and heatmaps,
and generate profiling dashboards for a given phone number:
those are the features the system offers users. Advanced
visualizations in the graph form will show how entities are
connected, while IMEI-based filtering will track one particular
device that can be used across multiple numbers. Profile query
and annotation tools for investigative insights could go beyond
these. In the future, it is hoped that one will be able to build it
with automatic data extraction from all sorts of CDR/IPDR
format variations, dynamic toggle graphs and maps, and
generate reports in PDF format. This will further extend
usability. Such a combination grants this system a holistic
platform for law enforcement and forensic operatives to make
standard analyses of complex communication data.

Keywords— CDR, IPDR, Cybercrime Investigation, Visual
Analytics, Data Visualization, Heatmaps, Graphs, IMEI
Tracking, Profile Dashboards, Law Enforcement, Forensic
Analysis.

l. INTRODUCTION

Functioning as a reality check, cybercrime in an age of
digitization presents itself as a very serious and multifaceted
problem that necessitates the application of sophisticated
techniques for the investigation of the crimes committed.
Indeed, criminal activities such as fraud, identity theft, or
unauthorized access leave behind digital footprints in the
electronic form of Call Detail Records (CDR) and Internet
Protocol Detail Records (IPDR). Such records depict the
communication patterns consisting of call history, data usage,
IP addresses, geolocation, and device identifiers. But, to the
extent of volume and complexity, mere manual analysis can
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become an overwhelming task put on law enforcement and
forensic investigators.

With the aforementioned challenges, this paper develops a
Visual Analytics System to push cybercrime investigations to
new frontiers through interactive data visualization and
analysis. The visual analytics system brings together various
functions necessary to facilitate an efficient process of
analyzing and interpreting CDR and IPDR data so that
investigators can effectively identify patterns, suspicious
activities, and relationships among individuals.

The major highlights of the system are the uploading of
CDR and IPDR in CSV format to enhance the efficiency of
processing and analysis by its users. The system gives
interactive maps and heatmaps that visualize call and data
usage distribution per location to assist geographic profiling
of suspects. Profile dashboards available can give insights into
specific MSISDN for investigators to track individuals and
their communication habits.

Apart from geographical visualization, the second area in
the system or graph analysis provides insight into the
relationship between different kinds of entities. Graph analysis
enables investigators to visualize call networks and identify
clusters of interlinked numbers. Further, IMEI-based filtration
can assist in tracking devices that may be used with multiple
numbers, which sheds light on use cases of device-sharing and
possible fraudulent activity. Annotation tools enable
investigators to comment and interrogate profiles using
several identifiers: phone numbers, IMEI, and IP addresses,
thus bringing some structure to data exploitation.

As of now, the stronger ability of the system would bring
enhancements to further enhance those abilities. Future
updates will include the generation of PDF reports for
documenting conclusions in a structured format for
investigative and legal purposes. Furthermore, a dynamic
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toggle on and off feature between graph and map perspective
will allow users to traverse seamlessly through different
dimensions of evaluation. Yet another major improvement

files in different formats away from manual data
preprocessing endeavors.

The proposed Visual Analytics System will well integrate
these advanced analytics and visualization techniques to
provide a strong solution toward law enforcement agencies,
forensic experts, and cybersecurity practitioners alike to
analyze huge volumes of CDR and IPDR data efficiently,
uncover hidden communication patterns, and supplement
cybercrime investigations.

Il. LITERATURE REVIEW

As internet-based communication expanded, so did the
ways that criminals perpetrate their crimes in cyberspace. For
this very reason, Call Detail Records (CDR) and Internet
Protocol Detail Records (IPDR) are becoming more and more
essential evidence in cybercrime investigations. They contain
vital metadata comprising of telephone calls, timestamps,
locations, IP addresses, IMEI numbers, etc., all evidence that
help police agencies pursue an endless number of death
investigations. Traditional forensic methods require digging
up manual data, which had become inefficient for handling big
data. The alternative methodology visual analytics systems
emerge in interactive analysis perspectives such as maps,
heatmaps, graph visualizations, or profile dashboards.

Next comes the geospatial analysis, which involves the
heat map and interactive computations that are very important
during forensic investigations. Digital forensics and
cybercrime studies always emphasize the need to monitor the
movements of suspects having an indication of crime hotspots
and perform location analyses of frequently contacted places.
Kumar et al. (2021) show through heatmap evidences the
established characteristics of these hot spots, which become
instrumental in tracking suspects and preventing crimes.
Graph-based relationship mapping also aids in visualizing
communication networks through which hidden patterns of
criminal and fraudulent activities are unearthed. Fraud rings
and insider threats could be detected with centrality and
clustering algorithms applied to CDR/IPDR data, as Zhang et
al. (2022) state.

Interactive dashboards with CDR/IPDR upload feature,
IMEI-based phone number identification, and query
capability-enabling features are the eye-candy of the proposed
system that boosts the efficiency in investigation. But, it still
has some gaps such as integration with different CDR/IPDR
formats, automatic pdf report generation and switching
seamlessly between graph and map views. IEEE research
indicates that one of the areas where machine learning,
anomaly detection, and Al based fraud investigation would
add a lot to investigative precision would be the one under
consideration. Real-time monitoring along with automated
data correlation is already being provided by several advanced
forensic platforms like IBM i2 Analyst's Notebook and
Palantir, such features which may be of assistance to the
proposed system.

will be automated data extraction, which pushes the handling
and standardization of CDR and IPDR

It has now been discovered that spatial techniques like
interactive mapping and heat mapping apply to cyber forensic
studies in identifying a suspect's movement and areas of major
concentration as well as patterns of activities and
communication. The research conducted in IEEE forensic
emphasizes the importance of geospatial visualization in the
detection of fraud and the identification of organized crimes.
These are geometric visualizations that go beyond visualizing
the relation among the phone numbers, IMEIs, and IP
addresses in the detection of suspicious networks and
fraudulent clusters. The algorithms pointed to by Zhang et al.
(2022) are thus used notably in finding hidden relationships in
call logs and internet logs, which in turn are fueling the
forensic investigation.

Some current trends adopted by IEEE consider forensic
automation through Al, real-time anomaly detection, and
integration of multi-source data as being absolutely of
paramount importance in cybercriminal investigations. Thus,
the further development of the proposed system will apply Al
applications for the automation of fraud detection with the
inclusion of immediate alerts, while expanding the
extensibility over different formats of data. Such compatibility
with forefront forensic practices will allow the system to get
transformed from a visual analytics one into a fully automated
cyber forensic application, which promises to be tremendously
beneficial in cyber-crime detection and prevention.

The top-tier system for cybercrime investigation can be
expected to start evolving in the direction of real-time data
analysis, Al-based pattern detection, and cross-referencing
from cybersecurity databases. All these will contribute to the
performance of the system vis-a-vis the maximum standard
forensic tools installed in the law enforcement agencies for a
more efficient detection and prevention of cybercrimes.

I1l. PROPOSED SYSTEM

A huge boon has been bestowed in digital communications
as well as the rampant rise in cybercrime; it has thus created a
huge demand for effective forensic implements for analyzing
and visualizing call detail records (CDR) and Internet protocol
detail records (IPDR). The work in analyzing these records
manually has become very time-consuming and futile,
especially with large datasets. The complete approach aims to
improve cybercrime investigation with automated data
processing, interactive visualization, and advanced query
capabilities. Geospatial mapping, graph-based network
analysis, and profile dashboards will help an investigator in
inferring intelligence from raw CDR and IPDR data, thereby
greatly improving forensic efficacy.

One more advantage has come to the field of digital
communication, which has greatly increased the demand for
efficient forensics and tools to analyze and visualize call detail
records (CDR) and IPDR-over-Internet Protocol detail
records. Manual methods of analyzing these records take
much time and turn out futile, especially in the cases of large
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datasets. The entire approach is intended to approach towards
improvement of cybercrime investigation using automated
data processing and interactivity visualization with advanced
query functionalities. Geospatial mapping, graph-based

Such a boon has come in the field of digital
communications that along with the massive increase in
cyberspace crimes has created an immensely huge need for
efficient forensic implements for analyzing and visualizing the
Call Detail Records (CDR) and the Internet Protocol Detail
Records (IPDR). Manual methodologies of analyzing these
records are too slow and soon fall into futility, especially in
cases where the datasets are larger in size. The whole approach
aims to cater to cyber crime investigation improvement
through automated data processing, interactive visualization,
and advanced query capabilities. Geospatial mapping, graph-
based network analysis, and profile dashboards would help an
investigator to infer intelligence from the raw CDR and IPDR
data, thus benefiting the efficiency of forensic analysis.

This boon, however, has come up in the field of digital
communication and a huge increase in cybercriminal
undertakings that have created a very big demand for efficient
forensic implements that are to analyze and visualize Call
Detail Records (CDR). Manual methods of analyzing these
records take very long and turn out to be futile, especially in
the cases of large data sets. The entire approach has been
aimed to improve cybercrime investigation with automated
data processing and interactive visualization along with
advanced query capabilities. Geospatial mapping, graph-based
network analysis, and profile dashboards will assist an
investigator in inferring intelligence from raw CDR and IPDR
data, thereby greatly enhancing forensic effectiveness.

A, System Architecture
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Fig. 1. System Architecture

Open and modular design architecture for efficiency in
data processing, visualization, and analysis investigation: this
is the style of the proposed system. Data repository, data
ingestion module forms the entry portal into the system,

network analysis, and profile dashboards will assist an
investigator in inferring intelligence from raw CDR and IPDR
data, hence increasing the efficacy of forensic analysis.

enabling investigators to upload and standardize CDR and
IPDR data in CSV formats with the import and export
interface. This module standardizes records of different
telecom and internet service providers into one compatible
contact for investigators. Uploaded data gets processed by the
data processing engine, from which essential call log
information (timestamp, locations, IMEI number, and IP
addresses) are extracted before delivering them to DBMS,
which saves processed data in secure and structured storage
for quick retrieval during investigation.

The entire system has the interface for geospatial
visualization module, and graph analytics engine components
for visual representation. The geospatial module then gives
way to interactive maps and heatmaps that indicate migration
patterns of suspects, based on their location data vis-a-vis the
CDR. In effect then, one can easily identify a hotspot or a place
that has frequently been visited by suspects. The graph
analytics engine, on the other hand, is charged with
relationship mapping, through creating network graphs as a
visual representation of relationships existing between the
phone numbers, IMEIls, and IP addresses. Such graph
visualizations can reveal organized crime networks, fraud
rings, and other hidden dependencies among suspects.

In order to facilitate quick insights, the profile dashboard
component creates individual profiles specific to certain phone
numbers. These dashboards will help highlight call
frequencies, locations, and linked IMEIls, with the aim of
aiding investigators into evaluating communication patterns.
An integrated query and search module enables investigators
to search for particular phone numbers, IMEIls, and IP
addresses applying filters for more refined results. The system
contains also an investigative annotation feature which
provides forensic teams the opportunity to add notes on
profiles for documentation and collaborative efforts.

Automated case reports in PDF format are produced by the
report generation system to summarize case-critical findings.
This is particularly relevant for the substantiation of such
evidence in legal proceedings. The user interface connects all
modules into a single intuitive platform, allowing
investigators to shift easily between map views, graph
visualization, and profile dashboards. System architecture is
scalable and extensible in terms of future enhancements, such
as real-time ingestion of data, Al-based fraud detection, and
compatibility with multiple CDR and IPDR formats.

B. Data Upload and Processing

The system will support both CDR and IP-DR data
injection in CSV format. This will enable investigators to use
this feature without any difficulty regarding ingestion of call
records and also the internet activity records. The greatest
increase will connect with the automatic extraction and
standardization intended to correct incompatibility problems,
especially as there exist numerous differing formats of
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CDR/IPDR in the telecom/internet industry. It would help
engage the process of man-free formatting of data from
different sources. Perhaps in future versions of the software,
real-time ingestion would be included so that investigators can
now perform data analysis while data continues streaming in
rather than only processing uploaded static files.

a feature of the system which allows the locations and mobility
tracking of telephone numbers. This feature proves most
beneficial in crime hotspots and movement patterns of the
suspects. Investigators will be able to obtain location history
data of selected phone numbers, which will help indicate
behavior against time. Heatmaps would show the frequently
visited locations with the goal of allowing law enforcement to
put more focus on areas of high-activity intensity. These
visualizations shall give a major advantage in fraud
investigation, suspect tracking, and location establishment of
criminal networks.

D. Profile Dashboards for Investigative Insights

The system shall allow fast analysis through the
generation of individual dashboards for certain phone
numbers, showcasing critical insights like call frequency,
related IMEIs, communication history, and geospatial activity.
With this feature, investigators now have a thorough overview
of a suspect's activity, thus providing expedited analysis
compared to manual data correlation. The investigators will
also be able to add annotations and notes to profile pages to
ensure that these observations are documented for future
reference.

E. Graph-Based Relationship Mapping

In cybercrime investigation, particularly in fraud rings,
terrorism, and organized crime, understanding the connections
between people becomes important. This system would
implement graph-oriented relationship analysis, which will
allow the investigator to visualize networks of
communication. Phone numbers, IMElIs, and IP addresses will
be represented as nodes with edges carrying that
communication link between them. This feature will help in
finding hidden associations, for instance, with connection
already between the suspects that never existed before.
Another further enhancement to the system would be the
introduction of advanced network analysis methods, such as
clustering and centrality detection, which would automatically
trigger alerts for individuals found to be high-risk based on
their communication attributes.

F. IMEI-Based Device Tracking

Cybercriminals have been known to change their SIM
cards for the purpose of avoiding detection, thus making
simple tracking through the phone number impossible. In
IMEI-based tracking, multiple numbers can be related to a
single device. This is especially beneficial in stolen phone
cases, burner devices, and multi-SIM frauds. By tracking
common IMEIs across various phone numbers, investigators
can essentially identify suspects trying to conceal their
identity.

C. Interactive Visualization through Maps and Heatmaps

Geospatial data visualization with an informative
display of interactive maps and heatmaps provides

G. Advanced Querying and Investigative Annotations

This new and much-advanced search feature of the
system can let the investigators search specific phone
numbers, IMEIs, or IPs among the countless available types of
data. Ranges of time or the location attached to the calls can
also segment queries on frequency of calls in order to route
suitable materials easily. In addition investigators can make
direct notes and annotations in the system to ensure that
important observations are saved for later access. This would
greatly enhance collaboration between forensic teams where
multiple investigators could work on single case- data while
saving critical observations.

This system is the ultimate solution to all forensic
investigations: it packs advanced data processing, geospatial
visualizations, graphs, and analytics for speeding-up
cybercrimes investigations within a single structure, with
interactive dashboards, IMEI tracking, and better search
capabilities to enhance the speed of investigations. It would
become a more useful system with features such as automated
reporting, Al fraud detection, and real-time monitoring,
thereby rendering it a vital tool for law enforcement,
intelligence agencies, and cyber security professionals alike.

Different comments The definition of forensic system
itself indicates that it is intended to be a ready and available
forensic set-up that combines advanced data processing as
well as imagery, geospatial and the graphs, and analytical tools
in one site for fast-tracking cybercrime investigations. The
interactive dashboards and IMEI tracking, and even the
advanced-search capabilities will make investigations faster.
Improvements, such as automated reporting, Al-based fraud
detection, and real-time monitoring, are even making it a
better system and a most beneficial tool for law enforcement,
intelligence agencies, and cyber security professionals.

IV. REGULATORY COMPLIANCES

Mark every item into regulatory compliance that applies to
Visual Analytics System of CDR and IPDR-based cybercrime
investigation and analysis and should be sufficiently equipped
within the legal and ethical security processes. Since the
system has highly sensitive Call Detail Records (CDR) and
Internet Protocol Detail Records (IPDR), retrieval is
mandatory under appropriate global and regional data
protection laws. It is followed by General Data Protection
Regulation (GDPR) in Europe, which gives lawful processing,
data minimization, and security measures like encryption and
anonymization, such that user privacy is safeguarded. The
California Consumer Privacy Act (CCPA) in the United States
is similar regarding transparency in data collection and
providing the option to users to opt-out just in case personal
data usage takes place. In India, the Information Technology
Act (IT Act) and the forthcoming Personal Data Protection
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Bill (PDPB) will provide secure location and retention policies
for data needed for telecom-related investigations. Likewise,
several other countries, like Brazil, Singapore, and Australia,
have different rules governing data protection; they must be
respected in the deployment of the system within distinct
regions.

Besides the data protection, compliance is with the
telecommunications  certificates and cyberspace acts.

needs to be established considering the requirements of
ISO/IEC 27001, NIST Cyber Security Framework, and EU
Cybersecurity Act to protect sensitive data from cyber
hazards, unauthorized access, and breach. Security standards
must further use Encryption, secure APIs, and access control
mechanisms to ensure compliance.

Indeed, an effective bridge to this forensic analytical
powerhouse is a strong ethical underpinning for its responsible
application. The access and analyze data principles must
ensure that these data be used only for investigating purposes,
with a proportionality and necessity approach in their access
and analysis. It must provide transparency, accountability, and
non-discrimination to abuse and bias in criminal
investigations. The system will also not infringe any
international human rights norms as defined by the UN, the
European Court of Human Rights, etc., against illegal
surveillance or unfair investigatory procedures.

The system must also subject to data retention and storage
policies where telecom providers must withhold certain
records for a specific duration before their deletion. The EU
Data Retention Directive, Codes for Stored Communications
in the United States of America Act, and Telecom Licensing
Conditions in India are some essential regulations regarding
data retention duration before deletion from months to years,
subject to jurisdiction. Auto mechanisms for data retention and
deletion can be executed in compliance with these regulations
while adhering to good data management practices. If
international, it should also comply with the diverse
agreements concerning cross-border data sharing, such as
Mutual Legal Assistance Treaties (MLATS), the US CLOUD
Act, and the EU-US Data Privacy Framework, which govern
secure and lawful data exchanges between nations.

In short, now it must be strictly doing operational
regulatory compliance to construct a backbone for a successful
operation of the Visual Analytics System for CDR and IPDR-
based Cybercrime Investigation and Analysis. Compliance
with  data  protection-related  telecom  regulations,
cybersecurity frameworks, and lawful interception will ensure
that sensitive information does not leak, does not bring legal
contestations, and guarantees ethical practices in an
investigation. Strong encryption, access control, and a data
retention policy will provide hefty compliance assurances, as
well as safeguards. This makes global legal standards reliable
and sound to be used as an instrument in cybercrime
investigations, thus ensuring empowerment of law
enforcement agencies to prompt, responsible, and privacy-
respecting data analyses in terms of human rights.

Different international and national authorities such as the
International Telecommunication Union (ITU), Federal
Communications Commission (FCC), and Telecom
Regulatory Authority of India (TRAI) have laid down
guidelines on the lawful use of telecom data within cybercrime
investigations. There is also a limitation about Lawful
Interception (LI) that only CDR and IPDR data should be
accessible to authorized law enforcement agencies. Provision
for strong and robust cybersecurity

V. FUTURE ENHANCEMENTS

Future improvements to the visual analytics system for
CDR and IPDR-based cyber-crime investigation and analysis
shall concentrate on data processing, data visualization,
automation, security, and usability. The present system allows
uploading of data only in CSV format, so allowing multiple
data formats, such as XML and JSON along with direct
database connection, will add a great deal of flexibility. Real-
time data ingestion using API integration with telecom service
providers and law enforcement databases will be a step toward
enabling instant update. Al will ensure the maximum accuracy
of data by automatically cleaning the data and deduping errors
found in the CDR and IPDR records.

The capability for data visualization will be enhanced by a
contact interface with 3D geospatial mapping for more
effective representations of call and internet activity. Such
interfaces would provide an immersive experience for the
investigators and allow toggling between several visualization
modes, for example, graphs, maps, timelines, and tabular
views, thus providing higher analytical capability. Integration
with Al and machine learning techniques would automate the
detection of patterns in cyber-criminal behaviour, including
anomalies in calling behaviour, regular changes in IMEI, and
suspicious movements of location. Relationship mining
techniques will uncover links that are obscured between the
suspects in a more efficient manner to find coercion for
criminal networks.

For better access, cross-platform support for mobile and
cloud deployment shall allow investigators to remotely
analyze CDR/IPDR data. Upgrades in
reporting/documentation  shall include features like
automation of PDF reports with summary statistics, case
timelines, and Al-generated insights to expedite the
investigation process. Real-time alerts will notify investigators
via email, SMS, or in-app notifications on high-risk activities
like calls between flagged numbers and unauthorized IMEI
use.

The use of advanced search and querying, utilizing natural
language processing (NLP), can facilitate the complex entry
of queries in plain language by the users. VVoice-based search
can adequately provide hands-free operation. By integrating
blockchain technology, the data's integrity and security can be
guaranteed. Hence, all records of CDRs and IPDRs will be
more tamper-resistant. Broader multi-linguist support will
open up the system to a world of law enforcement agencies.
Moreover, integrating Al-enabled predictive analytics will
help in anticipating possible scenarios of cybercriminal
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activities based on previously recorded data trends, thus
enabling pre-emptive measures in crime-fighting.

Some of the key enhancements yet to be added into the
system are the artificial intelligence and machine learning
algorithm usages in fraud detection, suspicious pattern, and
anomaly detections in data from CDR and IPDRs. An Al-
based model shall involve analyzing communications
networks to discover hidden relationships, SIM swapping,
suspicious call frequencies, and real-time possible cyber-
criminal activity. Similarly, predictive analytics may depend

This would extend to cloud-based deployment and allow the
conducting of investigations across at least two law

This will broaden employee usability for international law
enforcement agencies and cybersecurity personnel even more.
Since cybercrime investigations often involve criminal
activities cut across borders, enabling users to interact in
multiple languages would thus render the system more useful
and practical.

Last but not least, there will be an incorporation of Al foresight
into predicting cybercriminal activities before they occur. The
system will, through historic data trends and behaviour
analysis, warn of potential cyber threats early enough for law
enforcement agencies to intervene before crimes are
committed. Incorporating big data analytics, this system in
real-time monitoring and intelligent forecasting would
therefore serve as a very potent weapon against large-scale
cybercrime.

The system will thus evolve to be a more intelligent, scalable,
and user-friendly tool for law enforcement and investigators
of cybercrime, speeding up and improving the accuracy of
digital forensics and cybercrime analysis.

VI. CONCLUSION

This is a comprehensive analytical toolkit for law
enforcement, investigators, and cybersecurity professionals
that offers intelligence analysis and visualization of Call
Detail Records (CDRs) and Internet Protocol Detail Records
(IPDRs) by system. This tool is aimed at assisting
investigators to analyze and specify patterns of cybercrime,
follow activities of a suspect, and derive hidden links between
different entities. Interactive maps, heatmaps, and graph-based
relationship visualization, profiles dashboards are talking up
the case in trace establishment in query profiling using multi-
identifiers and linking all numbers to one SIM identity.

Various improvements have been appointed to refine and
optimize the system. It would automate case reporting through
the generation of a PDF making the process quicker and
acceptable for meeting all legal and regulatory compliance
requirements. The introduction of toggles between graph
mode and map view mode is expected to enhance flexibility
that investigators would have in representing data to aid
analytical tasks. More CDR and IPDR file formats would
widen the coverage of integration with partner telecom
providers and cybercrime databases.

on the forecasting of criminal behaviours and allow law
enforcement to take proactive rather than reactive action.
Relationship mining based on machine learning will also be
another feature that can find connections between different
entities in cybercrime investigations, thus exposing a hidden
web of fraudulent activities.

Interoperability across platforms would encompass
solutions for investigators who use different devices,
including desktops, tablets, and mobile phones.

enforcement agencies. The interface would also be mobile-
enabled for field users to access and analyze information while
on the go, thus driving greater operational efficiency.

Future configurations would include ingestion in real-time,
anomaly detection with artificial intelligence, predictive
analytics, blockchain-secured data, and cross-platform access,
all of which would fulfill their promise as the best system
going forward. The system would deploy advanced machine
learning algorithms for detecting fraudulent behaviour,
identifying suspicious patterns, and possibly predicting cyber
threats before occurrence. Furthermore, real-time alerts and
notifications  would increase  proactive  cybercrime
investigation and expedient action by law enforcement
agencies against any detected threats.

Otherwise, the Visual Analytics System for Cyber Theft
Investigation and Analysis Based on CDR and IPDR is a step
ahead in digital forensics and cybersecurity. The entire
functionality has been designed to streamline, facilitate, and
empower the investigative process in data-driven decision-
making. It also empowers law enforcement agencies to combat
this menace with advanced analytics capabilities. As with all
technologies, the system must be regularly updated and
renewed in line with emerging technologies to keep pace with
changing cyber threats and ensure that it continues to serve as
a highly efficient, scalable, and intelligent solution for modern
cybercrime investigation.
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