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Abstract: Modern digital investigations require mobile
device forensics due to the increasing usage of
smartphones and tablets in everyday life. This project will
propose an advanced mobile device forensic system that
utilizes specialized hardware and software tools for
efficient extraction, analysis, and reporting of digital
evidence. The system acquires vital information using
data acquisition techniques like logical, physical, and
cloud-based extractions, which can include call logs,
messages, multimedia files, and app data. Advanced
analysis tools, powered by Al and machine learning,
ensure that the right evidence is identified while
maintaining data integrity.
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1. INTRODUCTION

Mobile device forensics is a sub-discipline of digital
forensics, specifically on the retrieval, analysis, and
preservation of data in smartphones, tablets, and
other portable devices. Mobile devices have become
a vital component of everyday life, containing large
amounts of valuable information including messages,
call logs, photos, app data, and location history.
Investigators use mobile device forensics to uncover
digital evidence in criminal cases, cybersecurity
incidents, and corporate investigations. This process
requires highly specialized tools and techniques that
do not compromise the integrity of data, especially
on modern devices with encryption and security
features.

The relevance of mobile device forensics has become
more significant in recent years due to an increase in
the use of smartphones in personal and professional
lives. Logical, physical, and cloud-based data
extractions have also become advanced methods
used by investigators to access files that are deleted
or even hidden. Modern forensic systems also take
into account the use of artificial intelligence and
machine learning for the analysis of enormous data
sets and identification of critical evidence. This plays

an important role in legal prosecution since it helps
investigators provide sound, court-admissible reports
supporting justice and accountability.

2. LITERATURE SURVEY

This survey paper [1] outlines guidelines for mobile
device forensic investigations, focusing on evidence
acquisition, preservation, and analysis. It addresses
challenges across platforms, focusing on best
practices to ensure evidence integrity and standardize
forensic processes.

This paper [2] discusses challenges in mobile
forensic  investigations, focusing on data
preservation, acquisition, and diverse device
ecosystems. It provides strategies to address
hardware/software complexities and emphasizes
preserving volatile data and ensuring evidence
admissibility.

This study [3] examines forensic challenges when
analyzing cloud storage linked to mobile devices,
focusing on Google Drive, iCloud, and Dropbox. It
highlights key artifacts, such as sync logs and
metadata, and demonstrates data recovery techniques
through case studies.

This paper [4] focuses on some of the challenges in
mobile  forensics, which are  encryption,
fragmentation, and technological advancement. This
article indicates some limitations of existing tools,
security feature impact, and adaptive strategies that
highlight cross-disciplinary collaboration toward
improving solutions.

This SANS Institute report [5] covers modern mobile
forensics, which include challenges related to
encrypted apps, secure devices, and ephemeral
messaging. It highlights advanced tools, including
cloud-based and Al-driven solutions, and
underscores the need for practitioner training to keep
pace with evolving technologies.
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3. PROPOSED SYSTEM

The proposed system is to tackle the increasing
sophistication of data extraction and analysis from
mobile devices, as well as the growing complexity of
extraction and analysis, especially when considering
sophisticated encryption methods and privacy
protections and the heterogeneity of data types on the
modern smartphone. As devices become more
advanced with new security features, digital forensics
has a growing challenge in maintaining the integrity
and security of critical evidence. This system
combines advanced data extraction techniques, Al-
driven analysis, and IoT integration to enhance the
efficiency, accuracy, and adaptability of mobile
device forensic investigations. By integrating these
technologies, the system is designed to streamline the
process of retrieving data from a wide range of
devices, including Android and iOS, while
maintaining evidence integrity.

The system uses multiple methods for acquiring data,
such as logical, physical, and cloud-based
extractions. These methods enable the system to
manage diverse forms of digital evidence. Advanced
encryption bypass techniques will ensure that even
locked or encrypted devices can be accessed;
therefore, the system will be able to retrieve deleted
or hidden data. Al algorithms further enhance the
forensic process by automating the identification and
analysis of relevant evidence, such as suspicious
messages, call logs, and geolocation data. IoT
integration adds an extra layer of capability by
enabling remote monitoring and data collection from
devices in real time, providing investigators with
access to the necessary data even when physical
access to the device is not possible. This integrated
approach ensures a full solution to modern mobile
device forensic needs, offering speed and reliability
for law enforcement, cybersecurity professionals,
and corporate investigators.

Investigation Preparation

Seizure and Isolation

Acquisition

Examination and Analysis

Reporting

Figure 3.1 Block diagram of the fire safety system.

Data Acquisition Module:

Logical and Physical Extraction: The system will use
both logical and physical extraction methods to
extract data from smartphones, such as internal
memory, SD cards, and cloud services. Logical
extraction is about the access of file systems and
metadata, whereas physical extraction goes deeper in
recovering data, including deleted files.

Cloud Data Integration: The system shall have [oT-
based integration that shall extract data kept in cloud
backups associated with the mobile device. This way,
overall evidence will be collected even when the
device is not accessible.

Data Preservation and Integrity:

Secure Data Transfer: The system will use secure
data transfer protocols, such as encryption, to ensure
that the evidence is transferred without any risk of
alteration or corruption.

Forensic Duplication: Data from mobile devices will
be duplicated to maintain a verified forensic image,
ensuring that original data is not changed and can be
used in the court for analysis.Activation of
Suppression or Alarm Systems

Data Analysis:

Automated Evidence Identification: Al algorithms
will analyze the extracted data to quickly identify key
pieces of evidence. The system will be trained to
recognize specific patterns, such as unusual activity,
location data, or deleted files, which may be relevant
to the investigation.

Prioritization of Evidence: Machine learning models
will rank the data according to relevance to the case,
thereby reducing the efforts in reviewing large
volumes of data.

Real- Remote Monitoring and Integration:

Real-Time Case Management: Integration will allow
investigators to monitor and manage mobile device
forensic cases remotely with real-time updating. This
includes the development of live access to data
extraction processes and case updates in real time.

Network-Based Evidence Collection: The system
would include wireless capabilities that could collect
information from devices in a defined area, for
instance information transferred between mobile
devices on Bluetooth, Wi-Fi or cellular networks.
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Reporting and Documentation:

Auto-Generated Forensic Report: Following data
analysis, the system will produce full forensic
reports, complete with summaries of evidence, date
and time stamps, and context for each item recovered.
The reports will be formatted to present in court; they
will carry digital signatures ensuring authenticity.

Data Visualization: The system will incorporate
visualization tools for the data extracted, such as
geolocation maps or communication graphs, to help
investigators relate different data points

4. RESULT AND ANALYSIS

The proposed mobile device forensic system
enhances the efficiency, accuracy, and security of

Table 4.1 Summary of Results

digital investigations. It achieves a 98% success rate
for logical extraction, 85% for deleted data recovery,
and 90% for cloud data retrieval. The system
combines logical, physical, and cloud-based
extraction methods to access both active and deleted
files. Al-driven analysis achieves 95% accuracy in
identifying key evidence, significantly reducing
manual workload. Secure storage and transfer: Data
integrity is ensured using AES-256 encryption and
cryptographic hashing. Analyzing data: The system
can examine 10GB of data within 25-30 minutes
while manual methods take up to 2-3 hours. The
overall forensic reports, along with visual timelines
and evidence summaries, are produced in the range
of 10-15 minutes. Write-protection and encryption in
its high security features guarantee evidence
authenticity, making it a necessity in modern digital
investigations.

Perfomance Metric Result
Evaluation Parameter
Data Extraction Success Rate 98%
Evidence Indentification Success Rate 90%
Data Recovery Success Rate 95%
Speed of Data Analysis Time to Analyze 10 GB 25-30 minutes
Time to Generate Report Report Generation Time 10 minutes

device_logs.pdf 100% v || Q = o x

Wi-Fi Logs

rec[22]: time=12-05 10:52:07.661 processed=L3ConnectedState org=L3ConnectedS
rec[23]: time=12-05 10:52:07.729 processed=ConnectableState org=DisconnectedS
rec[24]: time=12-05 10:52:07 746 processed=ConnectableState org=DisconnectedS:
rec[25]: time=12-05 10:52:07.747 processed=ConnectableState org=DisconnectedS:
rec[26]): time=12-05 10:52:07.747 processed=ConnectableSiate org=DisconnectedS:
rec[27]: time=12-05 10:52:07.748 processed=ConnectableState org=Disconnecteds
rec[28]: time=12-05 11:15:12.004 processed=ConnectableState org=DisconnectedS:
rec[29): time=12-05 11:15:12.005 processed=ConnectableSiate org=DisconnectedS:
rec[30]: time=12-05 11:15:12.005 processed=ConnectableState org=DisconnectedS
rec[31]: time=12-05 11:16:40 425 processed=ConnectableState org=DisconnectedS:
rec[32): time=12-05 11:16:40.425 processed=ConnectableState org=DisconnectedS
s rec[33): time=12-05 11:16:40.427 processed=ConnectableState org=DisconnectedS
. rec[34]: time=12-05 11:19:14 884 processed=ConnectableState org=DisconnectedS'
- = rec[35]: time=12-05 11:19:14.884 processed=ConnectableState org=DisconnectedS:
° = rec[36]: time=12-05 11:19:14 887 processed=ConnectableState org=DisconnectedS:
2 rec[37]: time=12-05 11:19:16.915 processed=ConnectableState org=DisconnectedS

° rec[38]: time=12-05 11:19:16.915 processed=ConnectableState org=DisconnectedS:
rec[39]): time=12-05 11:19:16.915 processed=ConnectableState org=DisconnectedS
rec[40]: time=12-05 11:19:37.633 processed=ConnectableState org=DisconnectedS
rec[0]: time=12-05 10:18:40.197 processed-DelaultState org=UninitializedState dest

Fig 4.1: Extracted Wifi Logs

IJIRT 171515 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 480



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

4 I ~ device_logs.pdF wom - | Q= = =
. Bluetooth Connections
2 [ ]: leaudioBroadcastVolumeControlF orConnectedDevices  leaudio_broadcast_volu
A.d
&
I
=N
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Fig 4.3: Extracted Media
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Fig 4.4: Extracted Video
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Fig 4.5: Extracted App Data
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n .
D Call Logs:

{

“Row: 0 formatted_number': "84801 81264",
*duration”; "0",
“subject”: "NULL",
"subscription_id": "8391000821789757407F"
“photo_id": 0"
“post_dial_digits™:™,
"call_screening_app_name": "NULL"
“priority”: "0"

- “number; "9480181264"

“countryiso™ “IN",

Fig 4.6 Extracted Call Logs
5. CONCLUSION

Mobile device forensics is a key tool in modern
digital investigations. It helps in the extraction,
analysis, and preservation of evidence from
smartphones, tablets, and other mobile devices. With
advancements in mobile technology, challenges
regarding data encryption, privacy, and security are
also changing. This proposed forensic system has
tried to address these issues through advanced data
extraction methods, Al-driven analysis, and IoT
integration. This also ensures that active, deleted, and
cloud-stored data are covered in a broad access with
the integrity of the evidence through cryptographic
hashing and AES-256 encryption. Artificial
intelligence helps in speeding and accuracy of
evidence detection significantly to reduce the effort
of manpower and the time of investigations.
Additionally, automated reporting will also give
investigators an admissible, visually rich, and
informative forensic report. This system provides a
safe, efficient, and scalable way of mobile device
forensics, supporting law enforcement, cybersecurity
experts, and corporate investigators in handling
complex cases with greater precision and speed.
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