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ABSTRACT

Web scraping has become an essential technique for collecting large-scale data from online
platforms for research, analytics, and business intelligence. This project focuses on scraping publicly
available business information from Google Maps using Python. Google Maps contains extensive
data such as business names, addresses, contact details, ratings, reviews, and geographic coordinates,
which can be useful for market analysis, competitor research, location intelligence, and trend
analysis.The proposed system utilizes Python libraries such as requests, BeautifulSoup, and
browser automation tools like seienium to extract structured information from dynamically loaded
web pages. Since Google Maps uses JavaScript to render content, automated browser control is
implemented to simulate user interaction and retrieve dynamic data. The collected data is parsed,
cleaned, and stored in structured formats such as CSV or Excel files for further analysis. The system
emphasizes automation, scalability, and data organization. It also considers ethical and legal aspects,
including compliance with website terms of service and responsible data usage practices. The
extracted dataset can support various applications such as business directory creation, sentiment

analysis, geographic data visualization, and machine learning models for predictive analytics.
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enabling users to search for businesses,
navigate routes, read reviews, and make
I INTRODUCTION

informed decisions. One of the most widely
In the digital era, location-based services have used mapping platforms is Google Maps,

become an integral part of everyday life, which provides extensive geographic and
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business-related information across the globe.
The platform contains valuable data such as
business names, addresses, phone numbers,

ratings, reviews, operating hours, and

geographic coordinates. This vast repository of
structured and semi-structured information
makes it a powerful source for data-driven
research, market analysis, and business

intelligence.

Web scraping is a technique used to
automatically extract data from websites for
analysis and processing. In recent years,
Python has emerged as a preferred
programming language for web scraping due
to its simplicity, flexibility, and availability of
powerful  libraries.  Tools such  as
BeautifulSoup, Requests, and Selenium enable
developers to collect and process web content
efficiently, including dynamically loaded data.
Since Google Maps primarily relies on
JavaScript to render its content, automated
browser interaction is often required to

retrieve complete and accurate information.

Scraping data from Google Maps can support
multiple applications such as competitor
customer  sentiment

analysis, analysis,

geographic  trend mapping, and the
development of business directories. By
converting unstructured web data into

structured datasets like CSV or Excel files,

organizations can perform statistical analysis,
visualization, and predictive  modeling.
However, it is also essential to consider ethical
and legal aspects while collecting data,
ensuring compliance with platform policies

and responsible data usage practices.

This project aims to demonstrate how Python-
based tools can be used to automate the
extraction of relevant business information
from Google Maps and transform it into
meaningful insights for academic and

commercial use.
Il RELATED WORK

Several studies and practical implementations
have explored web scraping techniques for
extracting large-scale data from online
platforms, particularly location-based services
such as Google Maps. Researchers have
highlighted the importance of automated data
collection methods for business intelligence,
market research, and geographic information
system (GIS) applications. Early approaches to
web scraping primarily relied on static HTML
parsing using libraries such as BeautifulSoup
and Requests. However, with the increasing
adoption of JavaScript-based dynamic content
rendering, more advanced tools like Selenium
and headless browsers have become essential
for extracting complete and accurate data from

interactive platforms.
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Previous works have demonstrated the use of
scraping techniques to collect business
listings, customer reviews, ratings, and
geolocation data for sentiment analysis and
trend prediction. Some studies focused on
competitor analysis by extracting business
profiles and comparing pricing strategies,
service categories, and customer feedback.
Others applied machine learning models to
scraped review data to classify sentiments and
predict customer satisfaction levels. In the
context of smart cities and urban planning,
researchers have utilized location-based
datasets to analyze commercial density,
service accessibility, and regional

development patterns.

Additionally, various open-source frameworks
and APIs have been developed to simplify
data extraction from mapping services. While
official APIs provide structured access to
certain datasets, they often come with
limitations such as request quotas, usage
restrictions, and associated costs. As a result,
researchers have explored browser automation
and scraping techniques to gather publicly
available information beyond API constraints.
However, literature also emphasizes the
importance of adhering to legal guidelines,
ethical considerations, and terms of service

when performing web scraping activities.

111 LITERATURE REVIEW

Web scraping has been widely studied as an
effective method for collecting structured and
unstructured data from web platforms for
research and commercial applications. With
the rapid growth of location-based services,
platforms such as Google Maps have become
significant sources of business and geographic
information.  Several  researchers  have
explored automated techniques to extract
business listings, customer reviews, ratings,
and contact details to support decision-making
processes in areas such as marketing, urban

planning, and data analytics.

Earlier literature primarily focused on static
web scraping methods using Python libraries
like BeautifulSoup and Requests to parse
HTML content. These approaches were
effective for websites with fixed page
structures but faced limitations when dealing
with dynamic content rendered through
JavaScript. As modern web applications
increasingly rely on asynchronous loading
techniques, researchers introduced browser
automation tools such as Selenium and
headless browsers to simulate user interactions
and retrieve fully rendered data. These
advancements significantly improved the
efficiency and accuracy of data extraction

from interactive platforms.

Several studies have utilized scraped data for

sentiment analysis, where customer reviews

2026, Vol 2 Issue 2 | 384



» &

.
Zestera

PUBLICATIONS ISSN: 3070-0515

International Journal of
Al Electronics and Nexus Energy

Peer Reviewed, Referred & Indexed Journal
www.zesterapublications.com

Original Research Paper

were processed using natural language
processing (NLP) techniques to identify
positive, negative, or neutral opinions. Other
research focused on competitor analysis by
collecting business information such as
pricing, service categories, and customer
ratings to evaluate market trends. In the field
of geographic information systems (GIS),
extracted location coordinates have been used
for spatial analysis and visualization, enabling
researchers to study commercial distribution
and accessibility patterns.

The literature also discusses the limitations
and challenges associated with web scraping,
including anti-scraping mechanisms, data
inconsistency, and legal considerations.
Researchers emphasize the importance of
ethical data usage and compliance with
platform policies. Overall, existing studies
confirm that Python-based scraping methods
provide a powerful approach for gathering and
analyzing location-based  data  when
implemented responsibly and efficiently.

IV EXISTING SYSTEM

The existing system for collecting business
and location-based data from platforms such
as Google Maps primarily relies on manual
data collection or the use of official APIs. In
many cases, users manually search for

businesses on Google Maps and record details

such as name, address, phone number, ratings,
and reviews. This manual approach is time-
consuming, labor-intensive, and prone to
human error, especially when dealing with
large volumes of data. It is not suitable for
large-scale analysis or real-time data

processing.

Another common method in the existing
system is the use of the Google Maps API,
which provides structured access to specific
datasets such as place details, geocoding, and
directions. While APIs offer reliable and well-
formatted data, they often come with certain
limitations. These include request quotas,
usage restrictions, pricing plans, and
limitations on the amount of information that
can be retrieved per request. For researchers
and small-scale businesses, these constraints
may restrict large-scale data collection and

analysis.

In addition, some third-party tools and
software solutions provide pre-extracted
business directories. However, such solutions
may not always offer updated information,
customization options, or flexibility in
selecting specific data fields. They may also
involve subscription costs and limited data

control.

DISADVANTAGES
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The existing system of collecting data from
Google Maps has several limitations that
affect efficiency and scalability. Manual data
collection is highly time-consuming and
requires significant human effort, especially
when gathering large volumes of business
information. This process is also prone to
human errors such as incorrect data entry,
missing fields, or duplication, which can
reduce the accuracy and reliability of the
dataset. Additionally, relying on official APIs
introduces constraints such as request limits,
usage quotas, and subscription costs, which
may not be feasible for extensive data
extraction or academic research purposes.
Third-party data providers may offer pre-
collected datasets, but these are often outdated,
incomplete, or lack customization options
based on specific requirements. Furthermore,
existing approaches may not effectively
handle dynamically loaded content, leading to
incomplete data retrieval. Scalability is
another major concern, as traditional methods
cannot efficiently manage large-scale data
extraction  tasks. These  disadvantages
highlight the need for a more automated,
flexible, and scalable solution for extracting
structured information from Google Maps.

V PROPOSED SYSTEM

The proposed system aims to develop an

automated and efficient data extraction

framework for collecting publicly available
business information from Google Maps
using Python. Unlike the existing manual and
APIl-based approaches, this system leverages
web scraping and browser automation
techniques to gather large-scale data in a
structured and organized manner. The system
utilizes Python libraries such as Requests and
BeautifulSoup for parsing web content, along
with Selenium to handle dynamically loaded
JavaScript content by simulating real user
interactions. This enables the extraction of
detailed information including business
names, addresses, phone numbers, ratings,

reviews, and geographic coordinates.

The proposed solution focuses on automation,
scalability, and data accuracy. It includes
modules for search query input, automated
scrolling and data loading, content extraction,
data cleaning, and structured storage in
formats such as CSV or Excel. The system
also incorporates basic error handling and rate
control mechanisms to ensure smooth
operation. By converting unstructured web
data into a structured dataset, the proposed
system enables advanced analysis such as
sentiment analysis, market trend evaluation,

and geographic visualization.

ADVANTAGES
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The proposed system for scraping data from
Google Maps offers several significant
advantages over traditional manual and API-
based methods. One of the primary benefits is
automation, which reduces human effort and
minimizes errors in data collection. The
system can extract large volumes of business
information quickly and efficiently, making it
suitable for large-scale research and market
analysis. Unlike API-based solutions that
impose request limits and usage costs, the
proposed scraping approach provides greater
flexibility in selecting specific data fields such
as business name, address, ratings, reviews,

and geographic coordinates.

Another major advantage is scalability, as the
system can handle multiple search queries and
locations systematically. It also supports
dynamic content extraction using browser
automation tools, ensuring more complete and
accurate data retrieval. The collected data can
be stored in structured formats like CSV or
Excel, enabling easy analysis, visualization,
and integration with machine learning models.
Additionally, the system is customizable,
allowing users to modify search parameters
based on their specific requirements. Overall,
the proposed system enhances efficiency,
flexibility, and data accessibility for business

intelligence and analytical applications.

VI METHODOLOGY

The methodology for scraping data from
Google Maps using Python follows a
systematic and structured approach to ensure
accurate and efficient data extraction. The
process begins with defining the search query,
such as a specific business category and
location. Based on this input, the system
automatically launches a web browser using
Selenium to access Google Maps and simulate
user actions such as searching, scrolling, and
loading additional results. Since Google Maps
content is dynamically generated using
JavaScript, browser automation ensures that
all relevant data is fully rendered before

extraction.

Once the required results are loaded, the
system identifies and captures essential data
fields such as business name, address, contact
number, ratings, number of reviews, and
geographic coordinates. The extracted raw
data is then processed using parsing
techniques with libraries like BeautifulSoup to
structure the information properly. Data
cleaning steps are applied to remove
duplicates, handle missing values, and ensure

consistency in formatting.

After processing, the cleaned data is stored in
structured formats such as CSV or Excel files
for further analysis. Basic error handling and
delay mechanisms are incorporated to

maintain smooth execution. This methodology
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IX CONCLUSION

In conclusion, scraping data from Google
Maps using Python provides an effective and
automated approach for collecting large-scale
location-based business information.
Traditional manual data collection methods
are time-consuming and prone to errors, while
API-based solutions often impose limitations
such as request quotas and usage costs. The
proposed Python-based scraping system

overcomes these challenges by utilizing

automation tools and parsing technigques to

extract structured data efficiently.

By integrating libraries such as Selenium for
handling dynamic content and BeautifulSoup
for parsing web elements, the system ensures
accurate retrieval of important details
including business names, addresses, ratings,
reviews, and contact information. The
extracted data can be cleaned, organized, and
stored in formats like CSV or Excel, enabling
further analysis such as market research,
geographic

sentiment analysis, and

visualization.
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