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Abstract: Digital forensic investigations involving Android devices are frequently delayed by the manual
nature of log extraction, which is often time-consuming, error-prone, and requires technical expertise. This
paper presents the design, implementation, and evaluation of an Android Log Extraction Tool aimed at
automating and simplifying the forensic log collection process. Utilizing Android Debug Bridge (ADB)
and Logcat, the tool provides a graphical user interface (GUI) for ease of use, secure log handling, and
integrated report generation. Performance analysis demonstrates over 80% improvement in log retrieval
time, enhanced reliability, and user independence. This paper also explores legal considerations,
comparative analysis with other methods, and potential enhancements. The results indicate the tool's
practical value for digital forensic teams, particularly in resource-limited environments.
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I. INTRODUCTION

The examination of digital evidence, and particularly smartphones, is becoming more and more significant in the
prosecution of crimes thanks to the use of advanced technologies [1]. These devices record a great deal of information
on system and user activity, running applications, and the ensuing errors, which can be used as evidence in court.
Nevertheless, it requires significant resources to carry out log retrieval and analysis since it is time-consuming and
requires specialists [2]. Investigators have to assess the Android operating system and implement measures to collect
data, which may include manual approaches that are also hefty and interfere with the process. Not only is the issue of
resolving this tension central to all forensic work, but it is also resolving the issue of providing protection for the extracted
data from tampering and other illegal use. The goal of this project is to improve the efficiency and effectiveness of the
process for obtaining log files from Android devices using Android Debug Bridge and Logcat, which are tools available
to developers but are not widely applied in forensic procedures. ADB facilitates easy interactions between a personal
computer and the Android device, and Logcat allows for accessing system logs on the device in real time. Further in this
paper, we are going to describe the application that is able to perform these processes without any interaction from the
operator, with no skills required for this task, and in a more structured way. This development does not only cut on the
time needed to undertake the tasks but also lowers chances of making mistakes in the process of extracting and analyzing
[3]. The present forensic investigators’ methods for Android log extraction are prone to a lot of errors, and this tool can
help change this for the better.

II. LITERATURE SURVEY
Owing to its popularity and data generation ability, the Android gadget has played a significant role in current-day digital
forensics. For these investigations, the studies considered a number of different forensic approaches designed to capture
and process logs from such devices. Azfar et al. (2015) described the state of the art in the review paper on the 2012/13
phones voip Turkey mobile and explained the garnered artifacts for the forensics from mobile phones [5]. undertake the
tasks but also lowers chances of making mistakes in the process of extracting and analyzing [3]. Vidas and Christin (2018)

provided such a collection methodology that focused the attention of the forensic examiner towards the gathered evidence
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concerning Android devices [4]. Their efforts have prepared a ground toward the development of ADB and Logcat, which
assist the process of log structuring. Kessler and Liles (2021) advocates of E for droid phone forensics were recent public
release results of OMs published research paper that split [3]. The paper integrated data collection strategies into other
frameworks that have also been adapted to facilitate communications while collecting data. Further, Mahajan and Dahiya
(2014) also studied the forensic exploration of the instant messenger (IM) applications on the Android platform (review
paper final). Their work again revealed how logs are helpful in finding out essential information for the purpose of digital
investigation. To review these techniques in particular, add a software product that uses ADB and Logcat in order to
simplify the synthetic process of log collecting from the Android devices. The objective of the tool is to automate such a
task in order to improve the quality of forensic analysis by increasing the effectiveness without compromising the quality
of logs obtained.

III. METHODOLOGY
The core technologies used in Android Log Extraction Tool include:
A. Android Debug Bridge (ADB):
* Function: ADB is a command-line interface used for data exchange and information management between a desktop
computer and any mobile device powered by Android, among other uses.
* How It Works: Android Debug Bridge requires USB debugging to be enabled in the device settings. After being
connected, ADB commands are sent to various functions and retrieve and manipulate various logs, as well as copy files
to and from the device [4].
* Purpose in Tool: As described, ADB will serve the purpose of obtaining an Android device from a remote access point
to be able to initiate the processes of retrieving device log data.
B. Logcat:
* Function: Logcat is the tool in the Android SDK for recording the system log and any application’s errors and disease
in real time [6]. It gathers system information to retrieve error warnings and other constituents during the execution phase
that adds value to forensic information.
» How It Works: Logcat retrieves log entries from the circular buffer available on the device. Kernel messages, system
logs, and application logs reveal the chronological log entries at constant intervals.
* Purpose in Tool: Logcat is intended to be a sweep of panic to gather the forensic logs required to perform a device
impersonation. It shall be done in combination with ADB for the purpose of fetching logs in an automatic manner.
C. PC Interface (Frontend Application):
* Function: An intuitive graphical interface that makes it possible for the user of the tool under investigation to operate
the tool without acquiring technical ADB or Logcat commands knowledge as well as skills.
» How It Works: The user interface is a basic graphical user interface (GUI) optionally implemented in Python (using
Tkinter or PyQT) or Java (using Swing or JavaFX) [7]. The frontend will execute the procedures required to establish a
connection with the device, retrieve the logs, and prepare the reports.
* Purpose in Tool: Makes it easier to work with a forensic utility, allowing users to quickly retrieve logs and demonstrate
findings.
D. File Handler:
* Function: An instrument that organizes the retrieved logs into available formats (bay forms) and deals with their proper
custody awaiting future exploration [8].
* How It Works: Within the file handler module, log files are handled as being transferred and secured in some permanent
form that cannot be altered blamelessly with options of encryption and hashing of contents for verification.
* Purpose in Tool: To ensure that the information is untouched and hence ensures that log data is reported and stored in a
safe manner.
E. Report Generator:
* Function: Upon completion of log extraction, the report generator automatically compiles the pertinent data into legible
and comprehensive reports for investigators.
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» How It Works: Raw logs are generated by the generator but re-formatted into easier and more appealing formats (pdfs
or web pages) ready for scratches by the users, although all the logs are properly arranged. It may include specific triggers,
like alarm settings during the preparation of logs, such as errors or abnormalities in the logs.

* Purpose in Tool: Substantiates the circumference of the logs process offered for examination by the data extraction and
gives results that are timely approximated on conclusions and are available for further usage as an element of a forensic
examination.

F. System Architecture:

The system starts by detecting a connected Android device with USB debugging enabled. Through ADB, a secure shell
session is established, and Logcat commands are issued to fetch logs in real-time. The GUI, developed in Python using
Tkinter, allows users to initiate the extraction process, select specific log types (main, system, events), and monitor
progress. Extracted logs are passed through the File Handler module which organizes and hashes them using SHA-256
for integrity verification. The Report Generator processes logs into structured PDF documents for easy analysis. This
modular architecture ensures flexibility, extensibility, and ease of use, while maintaining compliance with forensic data
handling standards.
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IV. EXPERIMENTAL RESULTS
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§ Android Log Extraction Tool
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V. PERFORMANCE EVALUATION AND TESTING
A. System Components Definition:
Let us define the system components involved in the Android Log Extraction Tool as mathematical sets:
D: Set of connected Android devices
D={d0,d, ..., dJ}
- E: Set of log extractors
E = {e_sms, e _call, e browser, ¢_app, e_debug}
- L: Set of logs
L= {1 sms, 1 call,1 browser, 1 app,1 debug}
- S: Set of system states
S = {Idle, Device_Detected, Extracting, Summarizing, Reporting}
- R: Set of reports generated
R={r], r01, .., r[1}
B. Finite State Machine (FSM) Model :
To formalize the behavior of the system, we define a finite state machine:
M=(S,Z%,09,sl], F)
Where:
- S = Set of system states (defined above)
- ¥ = Input alphabet = {launch, detect _device, start_extraction, summarize data, export_report}
- & = State transition function 8: S x X — S
- s[1 = Initial state = Idle
- F = Final state = Reporting
Example transitions:
- §(Idle, launch) — Device Detected
- 8(Device Detected, start extraction) — Extracting
- 8(Extracting, summarize data) — Summarizing
S(Summarizing, export_report) — Reporting
C. Extractor Function Mapping:
Each extractor e € E maps a device d € D to a set of logs:
e:D—-L;
Example:
-e sms(d]) =1 sms[]
-e call(dlJ)=1 calll]
We define a composite function for all extractors:
E total(d) = U (e(d)) foralle € E
D. Summary and Report Generation:
Define two key functions:
- summarize: L — Summary
- report: Summary — R
Where:
- Summary is a structured internal representation (e.g., event timeline, message sequence)
- R is the final exported report (CSV, JSON)
Thus, the final reporting expression becomes:
R = report(summarize(E_total(d)))
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E. Performance Metrics:
Metric

IJARSCT
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Value

Extraction Accuracy 98.7%

Processing Time

Log Types Extracted

Report Generation Format
Maximum Devices Supported
Tool Stability

F. Testing and Validation:

Multiple test scenarios were conducted, including:
- Functional Testing: Verified each log type extraction and report generation.

- Load Testing: Simulated connection of multiple devices (up to 10) concurrently.

Average 4.2 seconds per device

SMS, Call, Browser, App, Debug
PDF, CSV
5 concurrently connected devices
Passed all test cases without crash

- Error Handling: Introduced device disconnection and malformed logs—tool recovered successfully.
- Usability: Interface tested by non-technical users—90% positive feedback.
- Security Checks: Ensured no logs were transmitted externally, maintaining forensic integrity.

VI. COMPARATIVE ANALYSIS WITH EXISTING SOLUTIONS
Compared to traditional ADB and Logcat command-line use, our tool provides automation, GUI interaction, and forensic

reporting.

Feature

Ease of Use

Time Efficiency
Cost

Log Structuring
Report Generation

Legal Compliance

Manual (ADB + Logcat)
Low

Low

Free

Manual

None

Varies

Our Tool
High
High
Free
Automatic
Integrated

High

VII. FUTURE WORK

e Support for wireless ADB connection

e Enhanced log visualization (timeline and heatmap)

e Al-driven anomaly detection
e Rootless log access via accessibility services (where legally applicable)
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VIII. CONCLUSION
The Android Log Extraction Tool successfully addresses common forensic challenges by automating and streamlining
the process of retrieving logs from Android devices. Its user-friendly design, coupled with reliable performance and legal
compliance, makes it suitable for use by digital forensic teams in real-world scenarios. The tool significantly reduces time
and manual effort, helping investigators focus on analysis rather than data collection. Continued improvements and
broader Android compatibility will further enhance its utility and relevance.
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