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Abstract: Time is of at most importance in today’s quick paced life. Lack of appropriate and precise information system for transportation, mainly 

for passengers or commuters who use the public transport and particularly buses for commuting causes lot of concern among them. Passengers 

need to wait for long time at the bus terminus expecting the bus to arrive as per the schedule. New applications and businesses are created 

continuously with the help of the advancing technology through the internet. IoT (Internet of Things) can assist in the integration of 

communication, control and information processing across the various transportation systems. In the public transportation, there is lack of real 

time information. The public transit usage can be enhanced if the real time information of the vehicle such as the seating availability, current 

location and time taken to reach the destination are provided with easier access. It would even be useful for the passengers to seek out alternate 

decisions betting on their circumstances. IoT based smart information system has been proposed where the travellers get prior information about 

current location, next location of bus and crowd level inside the bus. This system is intended with support of ARDUINO UNO, IR sensor and 

GPS Module. A Smart Transport System removes the barriers for public transport usage and creates an optimistic view and impact about the 

journey. Further, fleet analysis is carried out to estimate the density of users utilizing the public transport. 

 

IndexTerms - IoT, transportation system, real-time information, location, crowd level 

I. INTRODUCTION 

Public transportation services include all the city buses, trolley buses, passenger trains, ferries and rapid transit like airplanes, 

metro and subways. The main reasons why the people choose public transportation over other modes of transport are its subsidized 

rates, environment-friendly attributes and ease of access. Public transport is extremely economical permitting an outsized population 

to own access to that. With an increase in the use of public transport, there will be a reasonable dip within the range of personal 

vehicles on the road, therefore, up the atmosphere and in addition, solving the traffic congestion issues. 

Most trains and buses run in accordance with a regular timetable. However, these time schedules are infrequently followed. There 

is endlessly associate uncertainty relating to the arrival of a bus. Often, buses breaking down cause further problem to commuters. 

Another downside we see is that public transportation often lacks organization. Commuters are often confused with regard to the bus 

routes and bus stops. Even if the buses are running on time, they are generally crowded, the reason- being, low frequency of buses. 

Since the ratio of the buses to the population availing public transportation using uses is unbalanced, overcrowded buses are a familiar 

sight. [1],[2],[3]. 

In public transportation, there is lack of data concerning the time of arrival, adding to which excessive long waiting often deject 

the travelers and makes them hesitant to take buses. Even if the traveler is aware about the time of arrival of the bus, they do not 

know how many supplementary people can be accommodated inside the bus. The information is going to be half-baked and thus of 

no use. Thus, determinant capability of any given bus is equally essential to the time of arrival estimation. Thus, the system can 

eliminate the ambiguity in point that commuter’s face daily and encourage being of good help in conniving their journeys well ahead 

of time. [4],[2],[3],[5]. 

With relation to all the issues mentioned above, the simple knowledge of bus associated information can solve a number of 

discrepancies related to public transportation. For instance, the time of arrival and departure of every bus, a comprehensive list of 

bus-stops, etc. can prove to be very beneficial. The opportunities to improve existing public bus transportation by embedding 

advanced technology into real time transport system is provided by web of things. Internet of things is inter-networking of physical 

devices with electronics and network connectivity that control these objects to collect and exchange data. IoT is not only used to 

sense the information but also to interact with the physical world. IoT will assist in integration of communication, control and 

information processing across various transportation systems. Internet of things is employed to fabricate Interaction between the 

traveler and bus [5],[6],[7],[8],[9],[10]. 

In order to provide necessary bus data to all passengers, we propose a Smart Transport System must be developed for the 
urban/state/private road transport organization. The system consists of a backend and a hardware component to make accessible an 
integrated solution for the driver console unit, electronic ticking machine passenger information system. Smart Transport System 
provides a one stop solution for the government and other transport companies to schedule and monitor the buses with the help of 
advance technologies such as GPS, Wi-Fi and GPRS. The System facilitates improved public transport services by considering the 
bus earning, fuel saving, public safety and security. 

 

II. PROPOSED METHODOLOGY 

In this paper, we propose a Smart Public Transportation System as shown in figure 1 that help commuters get real-time information 
about the number of people inside the bus and the current location of the bus. 

An LCD display is fixed inside the bus for the commuters which display the correct location, location of the next stop and the 
approximate time to reach the following stop. The details about the current location of the bus for external passengers will be 
reachable only if they access the webpage. A two-way counter is used to sense presence of a person and increments the counter each 
time when there is a cutoff of the infrared signal. The signals are taken from the system inside the bus at the exit points, which is 
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used to decrement the counter when the commuter gets off the bus. Arduino Uno is used in the bus to gather information related to 
location of the bus and output the details of time of arrival, present location and available seats in the bus. The infrared sensor releases 
IR rays recognize the surrounding objects. This sensor calculates the IR radiation taking into considerations, the infrared spectrum. 
The detector is an infrared photodiode which senses the infrared light of the same wavelength as that of the infrared LED. Any person 
getting in and getting off the bus is detected by the sensor and the signal generated by this sensor is given as an input to the system 
fitted inside the bus. 

 

 
Fig. 1: Block Diagram of Smart Bus Transport System 

 

GPS and a Micro - controller is used to detect the current location of a bus by interpreting the coordinates of the bus. A micro-

controller is a device that has the capability to receive information from GPS satellites and convert this information to calculate its 

geographical location. It can retrieve location and time information anywhere throughout the earth and at all weather conditions. 

A webpage is created for all the live updates of the bus. A passenger can get to know where the bus is or to know how many 

people are already inside the bus using the website. 

The proposed methodology is divided into different modules namely: GPS module, LCD module and IR sensors module.  

First, we see how the GPS module works. To track the current location of the bus, GPS module is used to detect the coordinates 

of that particular location. The coordinates are detected by the active GPS and the data is stored in the system. The GPS module is 

active at all times and sends the data to the system. Each of those stops is given a name as to identify each stop uniquely. When the 

bus reaches a bus stop, the data detected by the GPS is sent to the system and if the values match with the already stored values then 

the system will display the corresponding bus information to the users. Figure 2 shows flow chart for Bus Location Prediction 

 
Fig. 2: Bus Location Prediction flowchart 

To find the current location of the bus, GPS module is used. For our project, we have taken the bus route from Global College 

entrance, which is our stop1, to BEML depot, which is our last stop i.e., stop4. There are two other stops between Global college 

entrance and BEML depot which are BEML complex, our stop2, and Kuvempu circle, our stop4. The latitude and longitude values 

of these stops are already stored into the system. So when the bus moves and reaches to a particular stop, the data is compared to the 

data already stored. If the data is matched, then the corresponding bus information i.e., the current location of the bus is displayed on 

the website for the users. Similarly, for each stops, the corresponding location is updated on the website so that the users will get real-

time information. 

Our proposed methodology uses Infrared sensors (IR sensors) to estimate the crowd density inside the bus. IR sensors are used to 

detect an object of a certain distance. An IR sensor can measure the Infrared radiation, which is invisible to our eyes but can be 

detected by the sensor. In our case, the sensor senses the human presence and increments/decrements the counter accordingly. The 

counter is incremented when a person gets into the bus and the counter is decremented when the person gets off the bus. The person 
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getting in/getting off the bus is sensed by the IR sensor and the corresponding information is sent so that the counter is either 

incremented or decremented. 

To estimate the crowd density, 4 IR sensors are used in our project. First two sensors, IR1 and IR2 are placed at the entrance of 

the bus and the other two, IR3 and IR4 are placed at the other end. The counter at the entrance is incremented by 1 when the infrared 

signal of IR1 is cutoff first and the counter is decremented by 1 when the infrared signal of IR2 is cutoff first. Likewise, at the exit 

points, the counter is incremented by 1 when the infrared signal of IR3 is cut off first and the counter is decremented by 1 when 

infrared signal of IR4 is cutoff first. An accurate count of people inside the bus and how many more people can be accommodated 

can be calculated and this information is displayed to the commuters through the website.  

The below figure 3 shows the flowchart for Crowd Density Estimation flowchart. 

 
Fig. 3: Crowd Density Estimation flowchart 

 

The LCD module is used to display the current location inside the bus for passengers. A webpage is created to display the current 

location of the bus and the crowd density inside the bus for the passengers outside the bus. Table 1 provides the major components 

used in our project. 

Table 1: Major components of Smart Public Transportation System 

Component Description 

1. GPS module GPS QUESTAR G702-001UB 

2. Arduino Arduino Uno  

3. LCD module 16x2 LCD Display 

4. IR module Infrared Sensors for Arduino UNO 

 

3.1 Fleet Management 

With the raise in number of public and private buses in recent years, managing the bus fleet across different routes in an efficient 

and effective manner has become cumbersome. This is resulting in suboptimal services, inability to effectively cater to current 

demand, and poor quality of public transport services. Modern technological advancements have created a remarkable opportunity 

to improve various aspects of public transport services, to not only serve existing demand but attract increasing number of passengers 

to public transport from a sustainable development standpoint. 

One of the key issues faced by public transport services in cities is the operating cost. Due to issues such as old buses, improper 

driving practices, poor road conditions, and traffic congestion, it is important to rethink new ways to minimize bus transport operation 

costs, in order to make public transport reasonable and cost-effective. One of the solutions is to adopt a technology that helps monitor 

and manage the buses so as to increase the occupancy as well  as  the  frequency  of  the  fleet  on  high-demand  routes  at requisite 

times. 
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Fig. 4: Framework for Fleet frequency optimization 

 

The fleet management system has the potential to alter the public transport sector in India by improving the passenger experience. 

One important step to be taken in the future is, to join forces with the other sectors, as a way to develop existing operations. One such 

collaboration would be with the other public transport corporations in the city such as the metro rail system. If the frequency and the 

arrival/departure times of the buses are integrated with the metro rail timings, feeder transportation will become more efficient and 

the waiting time of the passengers can be reduced. They no longer need to worry about the availability of buses, to catch their trains. 

III. EXPERIMENTAL RESULTS 

The prototype of the proposed system is shown in Figure 5, LCD display when people get into and off the bus is shown in Figure 7 

& 6, Latitude and Longitude of the stop is shown in Figure 8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5: Prototype of the proposed system                                                                                        Fig. 6: LCD display when people get off bus 
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                       Fig. 7: LCD display when people get into bus                                                   Fig. 8: LCD Displays Latitude & Longitude of the current stop 

 

IV. CONCLUSION 

The system provides real time data regarding time of arrival of the bus, crowd density and transmits data of bus. All these help 

commuters know about the occupancy position and upcoming buses which enable them to take improved decisions which in turn 

helps in fleet management. This information also helps the bus operators, to analyze patterns in public transportation usage in different 

routes, based on which they can provide extra services and facilities. 

The Smart Public Transportation System is presented for the bus passengers that have the ability to interconnect passengers with 

real-world public means of transport. The Smart public transportation system based on distributed IoT System consists of IR Sensors, 

GPS Module, Arduino UNO, and IoT Module to count the number of passengers and to make available the information about current 

and subsequent location of the bus. Since the users are provided with real time information about the unoccupied seats, the passengers 

will able to take improved decisions in terms of which bus they would take.  
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