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ABSTRACT:

This project presents a Phone Number Tracker application built using Python and Tkinter. The system enables users to track
essential details of any entered phone number in a user-friendly GUI. It integrates the phonenumbers library to parse and extract the
country, operator, and timezone information of the provided phone number. The application utilizes geopy and Timezone Finder to
determine the latitude, longitude, and local time of the phone number's location. The tool fetches geolocation data accurately using
Nominatim geocoder, ensuring real-world mapping consistency. The GUI design includes a clean entry field, search button, and
dynamic display of country, SIM carrier, timezone, time, longitude, and latitude. The system icon and structured layout enhance
usability for non-technical users. Error handling is incorporated to handle invalid numbers gracefully. The system can aid in basic
telecom analysis and learning projects. It visually demonstrates how Python GUI and external APIs can be integrated effectively.
Users gain experience with libraries like pytz, phonenumbers, and tkinter. The project also demonstrates practical handling of
geolocation APIs. This tool can be extended for spam analysis, telecom audits, or law enforcement utilities. It emphasizes how real-
time data can be fetched using minimal resources. The design aligns with standard event-driven programming structures in Python.
The system is lightweight and suitable for academic demonstrations. It also highlights modular code structuring for clarity and
reusability. Overall, the Phone Number Tracker showcases practical, clear, and impactful implementation of phone number
geolocation in Python.
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LINTRODUCTION

In today’s digitally connected world, identifying the location, network provider, and timezone of a phone number can be
essential for security, logistics, and user support services. The Phone Number Tracker application is a Python-based desktop tool
developed using the Tkinter library for its graphical user interface (GUI). It leverages several Python packages, including
phonenumbers, geopy, timezonefinder, and pytz, to extract comprehensive details about any valid phone number entered by the
user [5]. This application parses the entered phone number and retrieves its geographical location using the phonenumbers and
geopy libraries, identifies the carrier network, and determines the time zone associated with the number. Additionally [6], it
fetches the longitude and latitude of the location, displaying this data visually within the GUI. To enhance user experience, the
application dynamically fetches and displays the current local time at the phone number’s location, ensuring users can track and
communicate effectively across different regions [15]. The interface is designed to be user-friendly, providing a clear entry field
for input and displaying results categorically, including the country [21], SIM carrier, time zone, longitude, latitude, and local
time. This project demonstrates practical integration of multiple Python libraries for real-time data extraction and visualization
within a single desktop application, making it a useful tool for learning about geolocation services and GUI development using
Python.

1.1 Existing System

In the existing system, users who wish to identify details about a phone number typically need to search manually across various
online platforms to find the carrier, region, or time zone associated with the number [13]. This process can be time-consuming,
inaccurate, and fragmented, requiring the user to visit multiple websites and enter the phone number repeatedly to gather different
pieces of information like the location, SIM operator, timezone, and geographical coordinates. Additionally, the traditional manual
method does not provide live local time based on the phone number’s location [6], nor does it present this information in a unified
[20], user-friendly graphical interface. Users may also need to interpret raw location coordinates themselves if any online service
provides them, which can be difficult for non-technical users.

1.1.1 Challenges
During the development of the Phone Number Tracker application, several challenges were encountered:
o Accurate Parsing of International Numbers: Handling different formats of phone numbers from various countries

required ensuring the correct use of the phonenumbers library while managing invalid or incomplete entries to avoid
crashes.
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o Geolocation Accuracy: Obtaining precise longitude and latitude using the geopy and Nominatim services was
sometimes inconsistent, particularly for numbers linked to regions without clear geolocation data, requiring fallback
handling and user feedback when coordinates were unavailable [7].

o Timezone Identification: Mapping retrieved coordinates to accurate timezones using timezonefinder posed challenges
due to potential mismatches or the absence of timezone data for certain coordinates [18], necessitating appropriate
exception handling to prevent application failure.

o Real-Time Time Display: Displaying the current local time for the tracked location demanded precise timezone
handling and synchronization with system time [1], which required additional care to avoid showing incorrect times due
to timezone misalignments.

1.2 Proposed System

e Automatic Number Parsing: Accepts the phone number entered by the user and automatically parses it to extract
structured information.

e  Country Detection: Identifies and displays the country associated with the phone number [6].

e SIM Operator Detection: Retrieves the carrier/operator information for the phone number.

o Longitude and Latitude Retrieval: Uses geolocation services to obtain and display the precise coordinates of the
detected region.

e Live Local Time Display: Displays the current local time of the phone number’s location, helping users know the time
before calling.

e  Graphical User Interface: Uses Tkinter for a clean, user-friendly interface with input fields [10], labels, and graphical
buttons, making it easy for non-technical users to operate.

e Error Handling: Displays user-friendly error messages if invalid numbers are entered or network issues occur while
fetching data.

e Compact Layout: All details are presented within a single window [22], ensuring clarity and ease of reading.
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Fig: 1 Proposed System
1.2.1Advantages

Centralization: All essential phone number details are retrieved and displayed in one place.
Time-Efficient: Reduces user effort by automating the information retrieval process [6].

o User-Friendly: The intuitive GUI makes the tool accessible for all types of users, including those with limited technical
skills.
Accuracy: Uses reliable APIs and libraries to fetch accurate carrier, location, and timezone data.
Educational Use: Helps students understand practical implementation of phone number parsing, API usage, and GUI
application development in Python [4].

o Extendable: Can be extended to include features such as call validation, spam detection, or integration with additional APIs
for advanced features.
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II. LITERATURE REVIEW
2.1 Architecture

The Phone Number Tracker system architecture is designed as a layered desktop application that uses a Python Tkinter GUI
and integrates multiple libraries to automate phone number tracking.

Architectural Flow:

e  User Input: Phone number entered in the Tkinter entry field.
e Event Trigger: User clicks the Search button.
e Processing:

o Phone number parsed and validated.

o Country [19], SIM operator, and timezone retrieved.
o Location geocoded to obtain longitude and latitude.
o Local time calculated using timezone data [14].

e Display: All details are shown in the GUI for the user to view in a clear, organized format.

Input module b Prepare module b Vectorization

Output S "
Phishing email phbing Feature selector
Beni i detector

Fig: 2 Architecture Diagram

2.2 Algorithm:

The Phone Number Tracker uses straightforward, library-based algorithms to automate phone number detail extraction and
display [6]. The following algorithms are implemented in the system:

e  Phone Number Parsing Algorithm: The phone numbers library parses the input string into a structured phone number
object, enabling further data extraction.

o Country Detection Algorithm:
= Objective: To detect the country associated with the parsed phone number [19].
= Returns a string indicating the country or region associated with the phone number using phone

numbers.geocoder.

o Timezone Detection Algorithm:
= Objective: To retrieve the timezone(s) associated with the phone number’s location.
=  Fetches a list of potential time zones for the phone number.

2.3 Techniques:

e In the proposed Phone Number Tracker system, various programming and library-based techniques are used to achieve
automated phone number detail extraction and display within a user-friendly GUI.
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e The system uses Tkinter to build a graphical user interface where users can enter a phone number and view the extracted
details clearly [23].

e The phone number parsing technique is applied using the phonenumbers library to parse and validate the entered phone
number, ensuring that the system only processes valid numbers.

e To identify the time zone of the phone number’s location [6], the system applies the timezone detection technique using
timezone. timezones for number, providing the user with accurate timezone information.

e For obtaining the geographical coordinates, the geocoding technique is used with the geopy library and Nominatim service
to convert the detected location into latitude and longitude values.

2.4 Tools:
To develop the Phone Number Tracker system [15], the following tools and libraries were used:

e Python:
o The core programming language used for implementing the application logic [6], GUI, and integration with
external libraries.
o Provides simplicity and flexibility for rapid development.
e TKkinter:
o Used to create the Graphical User Interface (GUI) of the system.
o Helps in designing input fields, labels, buttons, and layout management for user interaction.
o Makes the application user-friendly and visually organized.
e  Phonenumbers:
o A Python library used to parse [8], validate, and extract information from phone numbers.

2.5 Methods:

e The Phone Number Tracker system uses a systematic approach to extract, process, and display phone number details
efficiently. The following methods are implemented in the system.

e The system first accepts a phone number input from the user using a Tkinter-based graphical interface. A dedicated Search
button allows the user to initiate the tracking process easily [13].

e  Once the user clicks the Search button, the system applies the phone number parsing method using the phone numbers
library, which helps in validating and converting the entered number into a structured format for further processing.

e To identify the SIM operator [7], the SIM operator detection method is used with the help of the carrier.name for number
function, allowing the system to display the service provider of the phone number.

o To accurately determine the geographical position of the detected location, the geolocation retrieval method using the
geopy library and Nominatim is applied [19]. This method converts the detected location name into latitude and longitude,
which are displayed in the GUI for the user’s reference.

III. METHODOLOGY
3.1 Input:

The Phone Number Tracker system requires specific inputs to process and extract relevant details effectively. The main inputs used
in the system are:

e  Phone Number:

o The primary input for the system.

o Entered by the user in the Tkinter Entry field within the GUI [12].

o Can include country code and number (e.g., +1XXXXXXXXXX).
e  User Interaction (Button Click):

o The Search button in the GUI is used to trigger the track () function.

o Acts as an input event to initiate data processing for the entered phone number [3].
e Internet Connectivity:

o Accessing geopy’s Nominatim service to retrieve latitude and longitude.
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o Fetching accurate location data for the detected region.
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Fig: 3 Input screen
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Fig: 4 Input screen

3.2 Method of Process

The Phone Number Tracker system follows a systematic method of process to extract and display phone number details
efficiently and accurately [5]. The step-by-step workflow is as follows:

1. User Input:

e  The user opens the Phone Number Tracker application.

e The user enters the phone number they wish to track in the Tkinter Entry field provided in the GUI.
2. Phone Number Parsing:

e The system uses the phonenumbers library to parse and validate the entered phone number.
3. Country and SIM Carrier Extraction:

o  Using geocoder. description for number [16], the system retrieves the country or region associated with the phone number.
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4. Timezone Detection:
e  The system retrieves the timezones associated with the phone number using timezone.timezones for number.
5. Geolocation Retrieval:

e The system uses the geopy library with Nominatim to convert the detected location name into geographical coordinates
(latitude and longitude).

6. Local Time Calculation:
e The system then uses pytz and datetime to calculate and display the current local time of the detected location.
7. Display Results:
e  The extracted details, including:
o Country/Region
o  SIM Operator
o Timezone(s)
o Longitude
o Latitude
o Local Time
e are displayed in the GUI using Tkinter Labels [23], updating dynamically as soon as data is retrieved.
8. Error Handling:
e If'the user enters an invalid number or if there is a network failure:
o The system uses a try-except block to handle exceptions gracefully.
o Appropriate “Error” messages are displayed in the GUI [15], ensuring the application remains stable.
9. Completion:

e The user can view all details clearly on a single screen and repeat the process for other numbers if needed.

3.3 Output:

Output Display Format:

e  All outputs are shown clearly on the GUI labels under respective headings:
o  Country: [Country Name]
o  SIM: [Carrier Name]
o Timezone: [Detected Timezones]
o Phone Time: [Current Local Time]
o Latitude: [Latitude Value]
o Longitude: [Longitude Value]

e  Users can easily read and record the displayed outputs for analysis and reference.
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Fig: 5 Output screen

IV. RESULTS

The Phone Number Tracker system was successfully developed and tested using Python and Tkinter to automate the process
of tracking phone number details with a clear and user-friendly graphical interface. The results obtained after testing the system
with various phone numbers are as follows:

e Country/Region Detection: The system successfully identifies and displays the country or region associated with the
entered phone number.

e  SIM Operator Detection: Displays the SIM carrier/operator linked with the phone number accurately.

o Timezone Detection: Retrieves and displays the timezone(s) associated with the phone number’s region.

e Local Time Display: The system correctly calculates and displays the current local time based on the detected location.

e Latitude and Longitude Retrieval: The system provides precise latitude and longitude values for the detected region.

e  Error Handling: When invalid numbers are entered or if there are network failures, the system displays clear error messages
without crashing, ensuring stability during usage.

V. DISCUSSIONS

The Phone Number Tracker system was designed to automate the extraction of detailed information about phone numbers using
Python and Tkinter while ensuring user-friendly operation and real-time accuracy. During the development and testing phases, the
system demonstrated effective performance in parsing and validating phone numbers using the phonenumbers library, ensuring that
only correct formats are processed. This reduced potential errors and helped in maintaining the system’s reliability. The integration
of geolocation and timezone detection using the geopy, timezonefinder, and pytz libraries allowed the system to accurately identify
the location, coordinates, and the local time of the phone number’s region. This feature is particularly useful for users who need to
know the appropriate time before making calls, enhancing the practicality of the system.

VI. CONCLUSION

The Phone Number Tracker system was successfully developed using Python and Tkinter to automate the process of retrieving
detailed information about any phone number efficiently and accurately. The system effectively integrates multiple libraries,
including phonenumbers, geopy, timezonefinder, pytz, and datetime, to extract and display relevant details such as country, SIM
carrier, timezone, local time, longitude, and latitude of the entered phone number. Through a user-friendly graphical interface, the
system allows users to easily input a phone number and receive clear, organized outputs without requiring technical expertise. This
reduces manual effort and eliminates the need to search across multiple platforms to gather information about a phone number.
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VIIL. FUTURE SCOPE

The Phone Number Tracker system has the potential for several enhancements in the future to increase its usability and effectiveness.
Features such as spam call and fraud number detection can be added to help users identify unwanted calls. The system can also be
extended to display the detected location on a map, providing a better visual understanding of the phone number’s region. The
application can be developed into a mobile app for Android and iOS, allowing users to track numbers conveniently on their phones.
Additionally, offline tracking using preloaded country and carrier data can reduce internet dependency. By implementing these
features, the Phone Number Tracker can become a more powerful, practical, and user-friendly tool for daily use and learning.
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