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Abstract: 
            The Smart Restaurant Finder is an intelligent web-based application developed for Bengaluru that helps users 
discover suitable restaurants based on budget, cuisine, diet preference, urgency, and live GPS location. The system 
uses Machine Learning techniques such as TF-IDF vectorization and K-Nearest Neighbors (KNN) to provide 
personalized restaurant recommendations. It features mobile-friendly restaurant cards, clickable booking and map 
links, and customer review storage using CSV files. The application also integrates GPS-based location tracking for 
nearby restaurant suggestions. Built using Python and Gradio, the project offers an efficient, user-friendly, and 
interactive dining recommendation experience. 
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I.     INTRODUCTION 

The Smart Restaurant Finder is an intelligent web-
based application developed to provide personalized 
restaurant recommendations for users in Bengaluru. 
The system uses Machine Learning techniques such 
as TF-IDF vectorization and the K-Nearest 
Neighbors (KNN) algorithm to recommend 
restaurants based on cuisine type, budget, diet 
preference, urgency, and GPS location. The 
application helps users quickly discover suitable 
restaurants from a large number of dining options. It 
also includes features such as table booking, Google 
Maps navigation, and customer review submission. 
Developed using Python and Gradio, the system 
provides a mobile-friendly and interactive interface. 
The project demonstrates the practical use of 
machine learning and location-based services in 
restaurant recommendation systems. 

II. RELATED WORK 

The development of restaurant recommendation 
systems has gained significant attention due to the 
rapid growth of online food delivery and dining 

platforms. Traditional systems mainly relied on 
filtering techniques such as location-based and 
popularity-based recommendations, which often 
lacked personalization[1]. Modern recommendation 
systems use Machine Learning algorithms to 
improve user experience by analyzing customer 
preferences, ratings, cuisines, and user behavior 
patterns[2]. 
Several studies have implemented content-based and 
collaborative filtering methods for restaurant 
recommendations. Content-based systems compare 
restaurant features such as cuisine type, cost, and 
services with user preferences, while collaborative 
filtering techniques use ratings and feedback from 
similar users. Hybrid recommendation models 
combine both approaches to improve accuracy and 
personalization. 
Recent research has also focused on integrating GPS 
and geolocation services to provide nearby 
restaurant suggestions in real time. In this project, 
TF-IDF vectorization and K-Nearest Neighbors 
(KNN) algorithms are used to generate smart 
restaurant recommendations[3], along with booking 
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and review functionalities to improve user 
interaction and usability. 

III. SYSTEM ARCHITECTURE AND 

FLOW 

The Smart Restaurant Finder system follows a 
modular architecture that integrates machine 
learning, GPS tracking, recommendation processing, 
booking management, and review storage into a 
single interactive application. The system is 
developed using Python and Gradio to provide a 
user-friendly web interface for restaurant discovery 
in Bengaluru. 

 
The architecture consists of several modules as 

shown in fig.1 including the User Interface Module, 
Data Management Module, Location Processing 
Module, Recommendation Engine, Booking Module, 
and Rating Module. The Data Management Module 
loads restaurant information from CSV files, 
processes missing values, and removes permanently 
closed restaurants. The Location Processing Module 
captures live GPS coordinates and calculates the 
distance between the user and restaurants using 
geodesic distance calculations. 

 
The Recommendation Engine uses TF-IDF 
vectorization and the K-Nearest Neighbors (KNN) 
algorithm to analyze restaurant features such as 
cuisine and restaurant type shown in fig.2. 
Restaurants are filtered based on budget, cuisine 
preference, diet type, and urgency level before 
ranking recommendations according to similarity 
and distance. The system also supports table booking, 
map navigation, and customer review storage, 
improving overall user interaction and 
recommendation quality. 
 
 

 
 

Fig.1 System Architecture 
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                                             Fig.2 Flow Diagram 

 

IV. SYSTEM MECHANISM 

The Smart Restaurant Finder system operates 
through a structured mechanism that combines data 
preprocessing, machine learning, GPS-based 
location tracking, and interactive user services to 
provide personalized restaurant recommendations. 
Initially, the system loads restaurant information 
from a CSV dataset containing attributes such as 
restaurant name, latitude, longitude, cuisine type, 
restaurant category, average cost for two people, 
booking availability, crowd status, and restaurant 
URLs. During preprocessing, missing values are 
handled, extra spaces are removed, duplicate entries 
are cleaned, and permanently closed restaurants are 
filtered out to improve recommendation accuracy 
and overall data quality. 

When users access the application, they can enter 
preferences such as budget, cuisine type, diet 
preference, urgency level, and current GPS location. 
If the user selects the “In a Hurry” mode, the system 
searches within a fixed radius around Bengaluru city 
center to provide faster nearby recommendations. 
Otherwise, live GPS coordinates are used to 
calculate the distance between the user and 
restaurants through geodesic distance calculations. 
This helps the system identify suitable restaurants 
located. 
The recommendation engine uses TF-IDF 
vectorization to convert restaurant features such as 
cuisines and restaurant types into numerical feature 
vectors. These vectors are processed using the K-
Nearest Neighbors (KNN) algorithm with cosine 
similarity to identify restaurants that closely match 
user preferences this is used as basic GNN logic. 
Restaurants are ranked according to similarity score, 
distance, and filtering conditions. 
The final recommendations are displayed as mobile-
friendly interactive cards containing restaurant 
details, pricing information, cuisine categories, 
booking links, and Google Maps directions. The 
system also supports table booking and customer 
review submission, while booking records and 
ratings are stored in CSV files for future analysis and 
continuous improvement of recommendation quality 
and user experience. 

V. RESULT AND DISCUSSION 

The Smart Restaurant Finder system was 
successfully implemented and tested using different 
user preferences such as budget, cuisine type, diet 
preference, urgency level, and GPS location shown 
in fig 3 and fig 4. The results show that the system 
efficiently generates personalized restaurant 
recommendations based on user inputs and 
restaurant similarity analysis. The integration of TF-
IDF vectorization and the K-Nearest Neighbors 
(KNN) algorithm improved recommendation 
relevance by identifying restaurants with similar 
cuisines and restaurant categories. 
The GPS-based location mechanism accurately 
calculated distances between users and restaurants, 
enabling the system to provide nearby dining 
suggestions in real time. The “In a Hurry” mode 
effectively filtered restaurants within a fixed radius 
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around Bengaluru city center shown in fig 5, while 
the relaxed mode used live GPS coordinates for 
broader recommendations. The filtering process also 
handled budget constraints and Pure Veg preferences 
successfully. 
The interactive interface developed using Gradio 
improved usability by displaying restaurant details 
through mobile-friendly cards containing pricing 
information, booking links, and Google Maps 
navigation. The booking and review modules 
functioned correctly by storing user bookings and 
ratings(shown in fig 6) in CSV files without data loss. 
Overall, the system achieved accurate 
recommendations, efficient filtering, and smooth 
user interaction, demonstrating the practical 
application of machine learning and GPS-based 
services in restaurant recommendation systems. 
 

 

 
 

Fig3. Resturntant Recommender– User Input Interface (Initial Form) 

 

 

Fig. 4: User Input Form Filled with resturtant 

requirements(Bengaluru Region) 
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Fig. 5 Recommended resturtants for Bengaluru Based 

on customer requirements 

 

 

Fig. 6: customer review for particular resturtant 

 

 

VI. CONCLUSIONS 

 
The Smart Restaurant Finder system successfully 
provides an intelligent and user-friendly platform for 
personalized restaurant recommendations in 
Bengaluru. By integrating Machine Learning 
techniques such as TF-IDF vectorization and the K-
Nearest Neighbors (KNN) algorithm as a 
foundational gnn logic, the system effectively 
analyzes restaurant features and user preferences to 
generate accurate recommendations. GPS-based 
location tracking helps identify nearby restaurants 
and improves recommendation relevance. 
The system supports features including budget 
filtering, cuisine selection, diet preference handling, 
table booking, map navigation, and customer review 
storage. The Gradio-based interface ensures a 
smooth and mobile-friendly user experience. 
Experimental results showed that the system 
efficiently filters restaurants, ranks 
recommendations accurately, and manages booking 
and review data successfully. Overall, the project 
demonstrates the practical application of machine 
learning and location-based services in restaurant 
recommendation systems, improving dining 
decision-making, customer convenience, and overall 
user experience. 
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