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ABSTRACT: The Bengaluru Metro Analysis project is all about creating a smart and user-friendly metro route 

planning system that makes commuting a breeze. Users can easily enter their starting point and destination, and the 

system will suggest the best metro routes, detailing which lines to take, where to transfer, and how far they’ll be 

traveling. On top of that, the project taps into passenger data and metro ridership trends to provide insightful 

information about how people are using the Bengaluru Metro. By using data analytics and visualization techniques, it 

ensures that users get clear and accurate information about their metro journeys. 

 

I. INTRODUCTION 

 

The purpose of the project called Bengaluru Metro Analysis is to optimize user satisfaction through a web-based 

application focused on performance analysis, offering passengers real-time insights into metro travel. The user’s 

starting station, chosen from a list of stations, and the final destination are plugged into the system, which returns the 

most efficient route on the metro, the travel distance, and the amount of transfers required. Moreover, the application 

accesses, integrates and provides insights into passenger statistics and metro ridership trends, as well as providing 

useful visualizations. The system is implemented in Python, Streamlit, Pandas, and NetworkX. The project utilizes data 

driven techniques to improve the precision of the planning and the algorithmic graph approaches for metro travel 

optimization. Using heuristic graph algorithms for shortest path calculations, dynamic visualiation, and a structured 

data analysis framework ensure seamless and informative metro route planning. The project is aimed to improve public 

transportation experience for daily commuters, tourists, and new residents of Bengaluru by improving the ease of use 

and access to the metro. 

 

Bengaluru Metro is a rapidly emerging technology to address urban commuting problems. Given the pace of growth of 

the city along with the sprawl of the population, there is a need for developing an efficient well planned metro system 

to ease mobility in the city. But the learners spend so much time in figuring out the best routes, the relevant lines of the 

metro to use, and travel distances. Static metro maps paired with manual route planning lead to augmented time 

consumption and inaccuracy.. 

 

II. LITERATURE SURVEY 

 

[1]S. Rao and M. Gupta, “AI-Based Metro Route Optimization,” Journal of Transportation Analytics.This work 

analyzes the use of AI for solving the problem of metro route planning. The authors explain the usefulness of graph 

algorithms for computing the shortest routes, for example, Dijkstra’s algorithm. The analysis stresses the 

importance of analyzing passenger data for enhancing metro services and resolving peak period overcrowding.  

 

[2]K. Sharma and L. Verma, “Data Driven Metro Network Analysis,” Journal of Smart Transportation.This 

research attempts to apply analytics on metro systems. It looks at how passenger flow data could be analyzed with 

Pandas and NumPy. The research also analyzes the effects of metro expansion on passenger distribution and 

service efficiency. 
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[3]A. Kumar and P. Sinha, Visualization Techniques for Public Transportation Data.This paper presents different 

methods of visualizaiton for transport analytics. The role of Matplotlib and Seaborn in building interactive 

dashboards for metro usage statistics is discussed in the research. This research also discusses the advantages of 

visual surveillance of passengers and route efficiency in real time monitoring.  

 

[4]P. Sen and A. Mukherjee, “Predictive Analysis in Public Transportation,” Smart Cities & Urban Planning 

Journal 

This study looks at predictive analysis of historical data for public transportation networks. The writers investigate 

time-series forecasting methods aimed at estimating metro passenger flow trends. According to the study, including 

predictive models into metro management systems could improve passenger satisfaction and operational decision -

making. 

 

[5]R. Mehta and T. Das, Graph-Based Shortest Path Algorithms for Metro Systems. 

The study looks at how graph theory may be applied in metro networks. In terms of efficiency and computational 

complexity, the writers contrast several shortest path methods including Dijkstra's and A* algorithms. The research 

finds that Metro route planners may be implemented quite well using NetworkX.  

 

III. METHODOLOGY 

 

      
FIG 1: SYSTEM PROCESSES AND USER EXPERIENCE INSIDE A METRO APP 

 

 

1. Dijkstra's Algorithm 

The path-finding logic in this project relies extensively on Dijkstra's Algorithm. Within the route_finder.py module, it 

is carried out using the shortest_path() function from the NetworkX library. Between a source and destination metro 

station, this algorithm computes the shortest and most practical course. Dijkstra's algorithm guarantees that users get 

the best route with least travel distance by assigning weights (distance) to every edge in the metro graph. It also takes 

into account line changes so that users may see which metro lines (Purple or Green) their trip calls for. 

 



. 

© 2025 IJIRCCE | Volume 13, Issue 5, May 2025|                                          DOI:10.15680/IJIRCCE.2025.1305214

 

IJIRCCE©2025                                                      |     An ISO 9001:2008 Certified Journal   |                                                 10861 

2.Groupby Aggregation: 

In the app.py script, a basic data processing algorithm applied with Pandas is groupby aggregation. It helps organize 

traveler information according to several criteria including month, year, and station. This method lets the project 

produce perceptive annual and monthly passenger counts. This algorithm simplifies trend analysis by combining vast 

data sets into useful summaries, therefore aiding consumers in grasping how ridership varies over time. 

 

3. Linear Interpolation: 

The graphic layer uses linear interpolation to fill in any missing or incomplete data points in the time series passenger 

databases. This method ensures that the trend lines and graphs stay smooth and continuous by projecting values lying 

between two known data points. When precise data for specific months or years is lacking, it improves the visual 

appeal and interpretability of passenger trends. 

 

4. Algorithm for Graph Construction: 

The create_metro_graph() function uses a special graph building approach to arrange the metro network. Every station 

is considered a node; the relationships between stations are edges. Path-finding relies on this graph-based data 

structure, which enables effective route calculation using techniques like Dijkstra. It offers a scalable and adaptable 

approach to realistically model the metropolitan metro system. 

 

IV. EXPERIMENTAL RESULTS 

 

 
 

FIG 3: YEARLY PASSENGER GROWTH BY METRO LIN 

fig 1: yearly passenger growth by metro line 

 

 

 
 

Fig 2: Monthly Passenger Trend – 2019 
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Fig 3: Analysis of Annual Passenger Growth and Year-over-Year Trends 

 

 
 

Fig 4: Hourly Passenger Flow Analysis at Banashankari Station (2023) 

 

V. CONCLUSION 

 

The Bengaluru Metro Analysis Project demonstrates clearly how meaningful conclusions from transportation data may 

be obtained by using data analysis. Through modules including Route Finder, Passenger Analysis, and Station 

Statistics, the project lets users investigate the metro network by applying route-finding algorithms including Dijkstra's 

and strong visualisation tools including Streamlit, Matplotlib, and Seaborn. Every module helps users grasp passenger 

patterns, spot peak hours, and plan quick travel routes across Bengaluru's metro network by providing intuitive and 

interactive access to real-time-like data. 

 

In addition to showcasing the possibilities of including data science into urban mobility ideas, this project sets the path 

for intelligent transportation design. The modular design lets one add real-time tracking, fare prediction, or integration 

with other transport like BMTC, hence enabling future scale. Overall, the Bengaluru Metro Analysis is a move toward 

data-driven decision-making in public transportation systems intended to enhance user experience, lower congestion, 

and aid city-level infrastructure development. 
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