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ABSTRACT 

The rapid growth of digital data has necessitated the 

development of automated tools for information retrieval. 

This research presents a web scraping system designed to 

extract location-based business data from Google Maps 

using Python, Playwright for browser automation, and 

supporting libraries such as Pandas, urllib, and asyncio. 

Traditionally, manual data entry from Google Maps into 

spreadsheets is time-consuming and inefficient. Our 

proposed scraper automates this process, reducing human 

effort while ensuring faster and more accurate data 

collection. The system enables users to define search 

keywords (e.g., "gym", "grocery store") and locations (e.g., 

"Nagpur", "Mumbai"), retrieves business details 

programmatically, and stores them in an Excel sheet. The 

methodology incorporates asynchronous processing for 

efficiency, error handling for robust data retrieval, and 

optimization techniques to enhance CPU and RAM 

performance, particularly for bulk data extraction. Key 

challenges, such as dynamic scrolling and duplicate data 

issues, have been addressed. The results demonstrate 

significant time savings and improved accuracy in data 

acquisition. This research contributes to the field of web 

automation, presenting a scalable approach for extracting 

structured business data from online platforms. 
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I. INTRODUCTION 

With the exponential growth of digital data, businesses and 

researchers increasingly rely on automated tools to collect 

and analyze information efficiently. One such challenge is 

retrieving business-related data from online sources like 

Google Maps. Traditionally, users manually search for 

locations, extract relevant details, and input them into 

spreadsheets—a process that is both time-consuming and 

prone to human error. The Web Scraper project aims to 

automate this task, enabling users to retrieve business 

listings effortlessly based on specified keywords (e.g., "gym", 

"restaurant") and locations (e.g., "Mumbai", "Nagpur"). 

This project is developed using Python, utilizing Playwright 

for browser automation, along with Pandas for data 

processing and asyncio for asynchronous execution. The 

scraper automates the search process on Google Maps, 

extracts business details such as names, addresses, contact 

numbers, and ratings, and stores the information in an Excel 

file. One of the significant advantages of this approach is its 

ability to process large-scale data efficiently, eliminating the 

need for manual intervention. 

Unlike traditional web scraping methods that use Selenium 

or Beautiful Soup, Playwright provides better automation 

capabilities, including headless browsing and faster 

execution. Additionally, asynchronous processing ensures 

that the scraper continues functioning even if errors occur 

for specific locations, enhancing robustness. However, 

challenges such as handling dynamic scrolling, avoiding 

redundant data extraction, and optimizing CPU and RAM 

usage for large-scale operations must be addressed. 

This research paper explores the design, methodology, 

implementation, and optimization techniques involved in 

developing this web scraper.  

II. RELATED WORK 

Several studies have explored automated web scraping 

techniques for data collection from online platforms. Existing 

solutions utilize frameworks like Selenium and Scrapy, but 

these tools often struggle with modern JavaScript-heavy 

websites. Research has demonstrated that Playwright offers 

improved handling of dynamic content, making it a suitable 

choice for scraping Google Maps. 

Other projects have attempted to extract business-related 

data using Google Maps APIs. However, these APIs have 

limitations in accessing certain business details without 

proper authentication or paid services. In contrast, browser 

automation techniques bypass such limitations, ensuring 

comprehensive data retrieval. 

Additionally, researchers have implemented multi-threaded 

and distributed scraping methods to enhance efficiency. Our 

work builds on these approaches by incorporating 

asynchronous execution to optimize data extraction speed 

while minimizing CPU and memory usage. The error-

handling mechanism further differentiates our scraper from 

conventional methods, making it more robust for real-world 

applications. 

III. DATA SOURCE 

Primary Source: Google Maps: The scraper extracts 

business-related data from Google Maps, which is one of the 

most widely used platforms for location-based information. 

Types of Data Extracted: The scraper retrieves details such 

as business name, address, contact number, website, ratings, 

reviews count, and category (e.g., restaurant, gym, grocery 

store, etc.). 

Publicly Available Information: The data extracted is 

publicly accessible on Google Maps, meaning it does not 

violate privacy policies as long as it's collected ethically. 

User-Defined Inputs: The scraper allows custom keyword 

and location input, enabling users to search for specific 

businesses in cities such as Mumbai, Nagpur, etc. 
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Real-Time Data Extraction: The scraper fetches live data 

from Google Maps at the time of execution, ensuring that the 

extracted data is current and up to date. 

Challenges in Data Extraction: Some challenges include 

handling dynamic content loading (infinite scrolling), 

duplicate entries, pagination, and possible website 

restrictions (e.g., CAPTCHAs). 

Storage Format and Usage: The extracted data is structured 

and stored in an Excel sheet using Pandas, making it easy for 

further analysis, market research, and business insights. 

IV. RESEARCH METHODOLOGY 

1. Overview 

The research methodology for this web scraper project 

involves multiple stages, from data collection to processing 

and storage. This methodology ensures efficient, accurate, 

and scalable data extraction from Google Maps using 

browser automation (Playwright), asynchronous 

processing (asyncio), and structured data handling 

(Pandas). 

The methodology is divided into the following steps: 

1. Data Collection – Extracting business data from Google 

Maps using Playwright. 

2. Preprocessing – Cleaning and structuring data to 

remove duplicates. 

3. Automation & Execution – Implementing Playwright 

for browser automation and handling scrolling 

dynamically. 

4. Asynchronous Processing – Using asyncio to improve 

execution speed and reduce resource consumption. 

5. Error Handling & Optimization – Implementing retry 

mechanisms, batch processing, and resource 

management. 

6. Storage & Analysis – Saving extracted data into an 

Excel file for further use 

2. Detailed Methodology Table 

Step Description Tools/Techniques Used 

Data Collection 
User inputs keywords (e.g., "gym") 

and locations (e.g., "Mumbai"). 
Manual Input 

Google Maps Search 
Playwright automates Google Maps 

search and extracts business details. 
Playwright (Headless Browser) 

Dynamic Scrolling 
Handles infinite scrolling to load and 

extract complete data. 
Playwright Scrolling Techniques 

Data Extraction 
Extracts name, address, contact, 

ratings, and business type. 
Playwright, XPath Selectors 

Data Cleaning 
Removes duplicate and redundant 

entries from extracted data. 
Pandas (Data Cleaning Methods) 

Asynchronous Processing 
Executes multiple search queries in 

parallel, reducing processing time. 
Asyncio (Concurrency Handling) 

Error Handling & Optimization 
Implements retry logic, skips errors, 

and optimizes CPU/RAM usage. 
Exception Handling, Batch Processing 

Data Storage 
Saves cleaned data into Excel format 

for further analysis. 
Pandas, OpenPyXL (Excel File Handling) 

3. Key Techniques in the Methodology 

Playwright for Browser Automation 

 Automates Google Maps search to extract business listings dynamically. 

 Supports headless execution, making it faster and lightweight. 

 Handles scrolling and JavaScript-rendered content efficiently. 

 Asyncio for Asynchronous Execution 
 Reduces processing time by running multiple search queries in parallel. 

 Ensures smooth execution even if one location fails due to errors. 

 Minimizes CPU and memory usage, making it scalable for large datasets. 

 Data Cleaning and Structuring Using Pandas 
 Formats extracted data into a structured tabular format. 

 Removes duplicate entries to avoid redundancy. 

 Converts extracted data into an Excel sheet for easy access. 

Table: Optimization Strategies 

Challenge Optimization Strategy 
Automated scrolling and 

pagination handling 

Sales Prediction Accuracy Async Processing for parallel execution Asyncio 

Repeated Data Extraction Duplicate filtering and structured data storage Pandas 

High CPU/RAM Usage Batching techniques for bulk data retrieval Custom Batch Processing 

Scrolling Issues Automated scrolling and pagination handling Playwright Automation 

V. RESULTS 

The implementation of the web scraper significantly enhanced efficiency, accuracy, and scalability compared to manual data 

collection from Google Maps. The following key results were observed: 
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1. Time Efficiency Improvement 

The automated web scraper drastically reduced the time required to collect business listings. A manual process that took 3-4 

hours for about 100 records was completed in just 5-10 minutes using the scraper. This improvement ensures faster data 

retrieval, enabling businesses and researchers to access information quickly. 

2. Accuracy and Data Consistency 

Unlike manual data entry, which is prone to human errors such as typos, missing fields, and duplicate entries, the web scraper 

ensures high accuracy and consistency in data collection. The scraper automatically removes duplicate entries, ensuring that 

only unique business listings are recorded. The data extraction process is structured and minimizes missing or incomplete 

information, significantly improving data reliability. 

3. Scalability and Performance Optimization 

The scraper effectively handles large-scale data extraction without overloading system resources. Performance analysis 

showed that for 500 records, the CPU usage remained at an optimal level (~30%), while RAM usage was efficiently managed 

(~300MB). Even when extracting 1000 records, the system maintained stability with controlled memory consumption and 

efficient execution. This proves that the scraper is scalable and can process bulk data efficiently. 

4. Error Handling and Resilience 

One of the major improvements in this project is error handling and execution resilience. Traditional web scrapers often fail 

when network timeouts or content-loading issues occur. However, in this project: 

 Network failures were automatically handled using retry mechanisms, ensuring that the scraper continued functioning. 

 If Google Maps temporarily restricted access, the scraper introduced delays to avoid getting blocked. 

 Dynamic content rendering was efficiently handled using Playwright, ensuring that business details were extracted 

even from JavaScript-based web pages. 

These error-handling techniques made the scraper highly robust and reliable, preventing interruptions in data extraction. 

5. Storage and Output Format 

The extracted business data was structured and stored efficiently. The scraper outputs the data in a clean Excel format 

(.xlsx) using Pandas, making it easier for users to analyze and process further. For lightweight applications, CSV format (.csv) 

was also supported. Additionally, the system is designed in a way that allows future integration with databases (such as 

MySQL or PostgreSQL), enabling large-scale storage and analytics. 

SCREENSHOTS: 
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VI. CONCLUSION 

The Web Scraper for Google Maps successfully automates 

the process of extracting location-based business data, 

eliminating the need for manual searching and data entry. 

By leveraging Python, Playwright for browser 

automation, and Pandas for data processing, and asyncio 

for asynchronous execution, the scraper significantly 

enhances efficiency, accuracy, and scalability. 

Key Achievements: 

1. Automation of Data Collection: 

 Eliminates manual effort in searching and copying 

business details. 

 Reduces human errors in data entry. 

2. High-Speed Execution: 

 Extracts hundreds of business listings in minutes instead 

of hours. 

 Asynchronous processing allows parallel execution for 

improved speed. 

3. Accuracy and Consistency: 

 Ensures clean and structured data without duplicate 

entries. 

 Provides reliable information with proper formatting. 

4. Optimized System Performance: 

 Efficient CPU and RAM usage even for large-scale data 

extraction. 

 Prevents memory overload using batch processing 

techniques 

5. Robust Error Handling: 

 Automatically handles network failures and retry 

mechanisms. 

 Ensures uninterrupted data extraction, even if some 

queries fail. 

 

6. Scalability and Flexibility: 

 Can handle multiple keywords and locations 

simultaneously. 

 Supports future expansion for integrating AI-based 

data validation. 
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