
IJSART - Volume 10 Issue 4 – APRIL 2024                                                                                      ISSN [ONLINE]: 2395-1052 

 

Page | 124                                                                                                                                                                     www.ijsart.com 

 

Geo-Enriched Exploration And Amenities Clustering 

For Home Seekers And Business 

 

Prof. Krishnendu Nair1, Abhijeet Sharma2, Sanket Jadhav3, Manish Borate4, Dhanajay Pawde5 

1Dept of Computer Engineering 
2, 3, 4, 5Dept of Information Technology Engineering 

1, 2, 3, 4, 5 Pillai College of Engineering, New Panvel, Navi Mumbai, India 

 

Abstract- For home seekers and businesses, geo-enriched 

exploration and amenities clustering could revolutionize the 

way they discover new places to live. Using K-Means 

clustering algorithm, we present a machine learning-based 

solution for grouping amenities. The system can analyze the 

amenity preferences of the user and show the grouping of the 

desired amenities within a particular area on the map. The 

system assists the residents and people relocate by identifying 

the amenity-rich locations within a particular radius like 

restaurants, cafes etc. Businesses can establish or expand 

their business operations, considering factors like customer 

demographics and amenity clusters. This initiative aims to 

revolutionize location exploration, enhancing efficiency and 

accuracy while catering to diverse needs and preferences in 

various contexts such as real estate and business development. 
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I. INTRODUCTION 

 

 This project addresses the growing demand for 

streamlined geolocational exploration and decision-making 

processes in both personal and business spheres. Leveraging 

advanced technologies like machine learning, our aim is to 

provide an interactive tool that utilizes geolocational data and 

K-Means clustering to assist explorers and business 

enthusiasts in identifying amenity-rich areas and exploring 

potential locations based on specific criteria.. This endeavor 

not only facilitates efficient exploration for homeseekers but 

also empowers businesses in strategic decision-making 

processes.Through this project, we aspire to bridge the gap 

between data-driven insights and practical exploration needs, 

offering a tailored solution that enhances decision-making 

processes for both individuals and businesses alike. 

Subsequent sections will delve into the methodologies, 

challenges, and potential benefits associated with our 

approach, envisioning a future where location-based 

exploration is simplified and optimized for diverse needs and 

preferences. 

 

A. Fundamentals 

Geo-enriched exploration and amenities clustering involves 

using machine learning algorithms to cluster desired amenities 

and plotting the cluster on the map. The geo-exploration 

software uses unsupervised learning techniques to analyze the 

geo-locational data and extract meaning from this data. In 

order to gather geolocational information, sources such as the 

Foursquare API are used to acquire information about 

amenities located in different areas. The data is then processed 

and analyzed using algorithms like K-Means Clustering, 

which groups locations in accordance with their amenities. 

Through the clustering of amenities and taking demographics 

into account, the project aims to provide tailored insights to 

homebuyers and businesses. Geolocational data are 

preprocessed, features are extracted, and clustering analysis is 

performed to identify patterns and trends. Further, the results 

may be validated through manual assessments or ground truth 

evaluations, thereby ensuring accuracy and reliability. Data-

driven insights will empower users with actionable insights to 

assist with exploration and strategic planning through this 

project. 

 

b. Objectives 

 

Geo-enriched exploration and amenities clustering 

aims to analyze geolocational data to pinpoint areas with a 

high concentration of desired amenities like restaurants, cafes, 

parks, etc., within a user-specified radius. Geo-enriched 

exploration aims to save time and resources by automating the 

Amenity exploration process, reducing the need for manual 

searching of amenities one by one. It facilitates exploration by 

identifying interesting areas based on their preferred 

amenities, aiding in trip planning and discovery of new 

locations. It helps businesses research potential locations by 

identifying areas with demographics matching their target 

customer base, using clustering of amenities and 

demographics.It also aims to Assist homeseekers in finding 

suitable neighborhoods by considering both proximity to 

desired amenities and demographic information. 

 

c. Scope 
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The scope of our project is to conduct a review of 

existing systems and work on unsupervised machine learning 

algorithms . Identify and Perform SWOT analysis. We 

optimize our system by providing it with a comprehensive 

dataset. To improve the performance of our model, we check 

whether it is scalable for all systems and work efficiently for 

the user's geo-exploration 

 

 
Fig 1. Recommendation Technique 

 

II. LITERATURE SURVEY 

 

A. The literature survey on exploratory analysis of 

geolocation data encompasses an examination of 

methodologies and techniques utilized in analyzing spatial 

datasets. It begins with an overview of the significance of 

geolocation data across various domains. Machine 

learning methods, including clustering algorithms and 

natural language processing techniques, are explored for 

their applications in spatial analysis. The survey 

emphasizes the role of clustering algorithms in 

partitioning spatial datasets and identifying spatial 

patterns. Additionally, it discusses visualization 

techniques for conveying spatial insights effectively. 

Real-world applications such as location-based 

recommendation systems are highlighted, along with 

challenges and future directions in geolocation data 

analysis. Overall, the literature survey serves as a valuable 

resource for understanding the landscape of exploratory 

analysis in spatial data science. 

 

B. Literature Review 

 

1) Dr.K.Geetha, S.Gunasekaran, Dr. S. Ananthi, A.Srivani, 

Mr.S.Sangeetha,“Geospatial Data Exploration using Machine 

Learning ”(2023).The paper discusses the utilization of 

geolocational data analysis for understanding spatial patterns 

in student accommodation. It employs the K-means technique 

to cluster data points based on similarity, offering insights into 

urban planning, transportation analysis, and epidemiological 

research. The study outlines a three-step process including 

data collection and preprocessing, model development, and 

deployment. Various visualization techniques and statistical 

analyses are employed to explore relationships and patterns 

within the data. The paper discusses the significance of 

geolocational data in understanding student housing 

preferences and proposes predictive modeling for future 

demand and supply scenarios. The methodology integrates 

inferential analysis, spatial analysis techniques, and machine 

learning algorithms. It also emphasizes the importance of data 

cleansing and transformation for accurate analysis. The 

conclusion highlights the potential applications of geospatial 

data exploration across various sectors and suggests avenues 

for future research in this domain. 

 

3) P R S S V Raju,P Surya Revanth, A J N S Prasad, Sagi 

Ramakrishnam Raju,N Dinesh “Exploratory Analysis on Geo-

Location Data for Accommodation” (2022).The research 

paper explores the utilization of geo-location data for 

recommending accommodations, particularly aimed at aiding 

travelers and migrants in finding suitable places to stay. It 

emphasizes the significance of data-driven solutions in 

addressing the challenges associated with locating 

accommodations that align with individual preferences and 

needs. The methodology involves collecting geo-locational 

data from the Here Geocoding & Search API, cleaning and 

visualizing the data, performing K-means clustering to group 

locations based on proximity and amenities, and depicting the 

clustered data on a map. The results showcase the clustered 

locations and highlight the distribution of amenities across 

different clusters. The conclusion underscores the 

effectiveness of K-means clustering for accommodation 

recommendation and suggests future enhancements like 

adding direction features and user login functionality to the 

developed website. 

 

2) Sudhanshu Kadam, Tejas Desai, Rohan Dengle, Viraj 

Gawade,“Exploratory Analysis and Geolocation of Data to 

Help Student Find Housing Facilities” (2023).The paper titled 

"Exploratory Analysis and Geolocation of Data to Help 

Students Find Housing Facilities" discusses the development 

of an application aimed at aiding students in finding suitable 

housing accommodations during their educational phase. The 

abstract highlights the significance of geolocation data in 

academic research and its utility in providing real-time 

information for location monitoring and analysis. The 

introduction emphasizes the challenges faced by students 

relocating for education and the need for assistance in finding 

ideal housing. The methodology section outlines the process 

of downloading, cleaning, and visualizing the dataset, 
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followed by implementing the K-means clustering algorithm 

for location analysis. The results showcase the frontend 

application developed for users to input their preferences and 

obtain locality recommendations. The paper concludes by 

discussing the implications of the system and its potential 

future enhancements. The literature survey explores various 

papers and applications related to geolocation analysis and 

housing solutions, providing insights into existing 

methodologies and technologies. Additionally, the 

components of the system, including hardware, software, and 

libraries used, are detailed to provide a comprehensive 

understanding of the project's implementation. The discussion 

covers the evaluation of user satisfaction and limitations of the 

system, emphasizing the need for continuous improvement. 

Overall, the paper presents a detailed exploration of 

geolocation-based housing assistance for students, offering 

valuable insights into the methodology, results, and future 

prospects of the project. 

 

III. EXPLORATORY ANALYSIS OF LOCATIONAL 

DATA C. 

 

Overview 

 

The exploratory geolocation data analysis project 

aims to create a comprehensive system with a backend and 

frontend for robust insights. In this fast-paced environment, 

where individuals frequently migrate, finding the ideal 

accommodation matching preferences becomes challenging. 

Our project assists residents and relocating individuals by 

identifying amenity-rich locations within a specified radius, 

such as restaurants and cafes. Utilizing the K-Means 

Clustering algorithm, we facilitate businesses in exploring 

areas based on population clustering. The backend integrates 

modules for geospatial analysis, data ingestion, processing, 

and API development, ensuring efficient authentication, 

authorization, and real-time information dissemination. 

Database management, leveraging PostgreSQL, optimizes data 

storage. On the frontend, map integration, visualization, a 

user-friendly interface, and real-time updates enhance user 

experience. Features for data retrieval, interaction, state 

management, and rigorous testing contribute to a responsive 

and reliable frontend. Overall, the project emphasizes 

seamless integration between backend and frontend, 

facilitating intuitive exploration and analysis of geolocation 

data. 

 

Modules in the Project: 

 

1. Dataset and Extraction 

2. Data Exploration and Visualization 

3. Running K Means Clustering on Data 4.Geolocation 

4. Data from FourSquare API 

5. Plot the Clustered Locations on a Map 

 

Existing Architecture: 

 

The system collects data from customers, typically 

represented in CSV files, containing attributes such as income, 

preferences for amenities, budget, etc.The collected data is 

cleaned and visualized using graphs like Boxplot to 

understand the distribution of groups within the data.The 

system applies agglomerative hierarchical clustering to the 

data to organize the population into groups based on 

similarities. This helps in identifying important parameters for 

later analysis.The system retrieves geo-locational data from 

the Foursquare API based on the customer's preferred 

location. This data includes information about nearby 

amenities such as restaurants, cafes, parks, etc.Clustering 

techniques are applied to the retrieved geo-locational data 

based on amenities close by. This categorizes 

accommodations for individuals according to their preferences 

for amenities, affordability, and proximity to the chosen 

location.The final step involves plotting the clustered geo-

locational data on a map using tools like Folium, which helps 

visualize the distribution of clusters in the given area. 

 

 
Fig 3. Flowchart of Existing System Architecture 

 

1. The proposed system architecture involves the integration 

of datasets containing geolocation information for 

amenities in Bangalore and food preferences in the 

Mumbai region. To achieve this, the system employs a 

backend constructed on reliable frameworks like Django, 

ensuring scalability, adaptability, and smooth 

incorporation with other web applications. Meanwhile, 

the frontend is designed using HTML, CSS, and 
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JavaScript to provide users with an intuitive interface for 

visualizing and interacting with the data. 

2. The system begins with data preprocessing steps, 

including cleaning, standardization, and geocoding, to 

ensure the integrity and accuracy of the datasets. 

Subsequently, K-Means clustering algorithms are applied 

to partition the geolocation data into cohesive clusters 

based on spatial proximity. 

3. The backend modules encompass data ingestion, 

processing, and API development, facilitating efficient 

authentication, authorization, and real-time information 

dissemination. PostgreSQL is employed for database 

management, optimizing data storage and retrieval 

processes. 

4. Geospatial analysis modules are integrated into the 

backend to enable visualization of clustered locations on 

interactive maps. Real-time updates and dynamic data 

retrieval mechanisms enhance user experience and 

responsiveness. 

5. The system's architecture is designed to handle large 

volumes of geolocation data efficiently, making it suitable 

for exploratory analysis and decision-making in urban 

planning, business development, and residential decision-

making processes. 

 

Overall we evaluated the performance of the 

proposed system using large dataset responses. The dataset 

consists of responses from multiple choice and free-form text 

questions. The system achieved high accuracy and 

consistency.. The system was able to give responses and the 

results provided by the system were consistent across multiple 

amenities. The proposed system architecture emphasizes 

seamless integration between backend and frontend 

components, ensuring intuitive exploration and analysis of 

geolocation data for stakeholders across diverse domains.. 

 

 
Fig 4. Flowchart of Proposed System Architecture 

 

D. Implementation Details 

 

1) Methodology and Algorithms: 

 

a. Data Collection: The methodology begins with the 

collection of geolocation data for amenities in Bangalore 

and food choices in the Mumbai region. Data is sourced 

from reliable sources to ensure accuracy and 

completeness. 

b. Data Preprocessing: Collected data undergoes 

preprocessing steps, including cleaning to remove 

inconsistencies and errors, standardization to ensure 

uniformity in format, and geocoding to convert textual 

location information into geographic coordinates. 

c. Algorithm Selection: The appropriate algorithm for 

clustering geolocation data is selected based on the nature 

of the problem and the characteristics of the datasets. In 

this case, K-Means clustering is chosen for its efficiency 

and effectiveness in partitioning data into clusters. 

d. K-Means Clustering: The preprocessed geolocation data 

is fed into the K-Means clustering algorithm. K-Means 

iteratively assigns data points to clusters based on their 

proximity to cluster centroids, aiming to minimize the 

within-cluster variance. 

e. Geospatial Analysis: Following clustering, geospatial 

analysis techniques are applied to visualize the clustered 

locations on interactive maps. This step helps 

stakeholders understand spatial patterns and relationships 

among amenities and food choices. 

f. Real-Time Updates and Dynamic Retrieval: The system is 

designed to provide real-time updates and enable dynamic 

data retrieval, ensuring that users have access to the latest 

information and can interactively explore the geolocation 

data. 

g. Evaluation and Validation: The methodology concludes 

with the evaluation of results and validation of insights 

derived from the geolocation data. Metrics such as 

clustering accuracy and visualization quality are used to 

assess the effectiveness of the methodology. 

 

Algorithm: 

 

K-Means Clustering : 

 

1. Initialization: The K-Means algorithm begins by 

randomly initializing K cluster centroids within the 

data space. These centroids serve as the initial 

positions around which clusters will be formed. 

2. Assignment: In this step, each data point is assigned 

to the nearest cluster centroid based on a distance 

metric, commonly the Euclidean distance. Data 
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points are clustered around the centroid they are 

closest to, forming initial clusters. 

3. Centroid Update: After all data points have been 

assigned to clusters, the centroids of the clusters are 

recalculated based on the mean of the data points 

belonging to each cluster. This step moves the 

centroids to the center of their respective clusters. 

4. Reassignment: Data points are reassigned to the 

nearest centroids based on the updated centroid 

positions. This process iterates until convergence 

criteria are met, such as no further change in cluster 

assignments or a maximum number of iterations 

reached. 

5. Convergence: The algorithm converges when the 

cluster centroids no longer change significantly 

between iterations or when the maximum number of 

iterations is reached. At this point, the algorithm 

terminates, and the final clusters are obtained. 

6. Evaluation: Finally, the quality of the clustering 

solution can be evaluated using various metrics, such 

as the within-cluster sum of squares (WCSS) or 

silhouette score. These metrics assess the 

compactness of clusters and the separation between 

them, providing insights into the effectiveness of the 

clustering. 

 

This process enables meaningful analysis and interpretation of 

the underlying 

 

2) Hardware and Software Specifications 

 

For our project the required specifications are given in 

 

Table 3.2 and Table 3.3 respectively. 

 

Table I. Hardware details 

 
 

Table II. Software Details 
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