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Abstract 

In the daily operation of the bus system, the movement of vehicles is affected by uncertain 

conditions. Bus tracking, monitoring and alerting system is challenging problem. There are 

various challenges encounter in bus tracking, monitoring and alerting due to deficiency in proper 

real time vehicle location and problem of alerting system. GPS (Global Positioning System) is 

most widely used technology for bus tracking and keep regular monitoring of bus. The objective 

International Journal of Scientific Research and Review

Volume 7, Issue 10, 2018

ISSN NO: 2279-543X

Page No: 414



of tracking system is to manage and control the transport using GPS Transceiver to know the 

current location of bus and arduino act as controller. In number of system, RFID (Radio 

Frequency Identification) is chosen as one of technology implemented for bus monitoring 

system. GSM (Global System for Mobile Communication) is most widely used for alerting 

system. There is a implementation of Real Time Information (RTPI) system, by installing GPS 

devices on city bus. The Real Time Bus Monitoring and Passenger Information is a stand-alone 

system to display the real-time locations of the buses in a city. 

Keywords: Arduino UNO R3, GPS, GSM, RFID Tag, RFID Reader, Voice board. 

1. INTRODUCTION 

Citizens prefer bus for long distance journey to avoid accident. To know the timing and location 

of a bus is very difficult at peak hours. To avoid this problem, device can be made with GPS 

support. The modem consists of receiver which gives information of latitude, altitude and 

longitude and is stored in Arduino [1]. These co-ordinate values are compared with values 

obtained from GPS. Then location is displayed on LCD. For the illiterate people and those from 

other cities can listen to the announcement which is given by speaker IC. This will make the 

public transport system competitive and passenger- friendly. The use of private vehicles is 

reduced when more people use public transit vehicles, which in turn reduces traffic and 

pollution. 

In order to avoid over crowd into the bus during peak hours and to provide a comfortable journey 

and to ensure availability of buses for the passengers, a Real-Time Passenger Information 

System (RTPIS) of variety of technologies to track the locations of buses in real time is used. 

The information is used to generate predictions of bus arrivals at stops along the route. To guide 

the illiterate passengers and people who are new to the city [4]. 

A considerable amount of money is spent on IT-based applications such as real-time, at-stop 

displays on public transport, but actual knowledge about the behavioral effect of a s these have 

on customers or potential customers in real life is quite sparse. This paper presents a review of 

relevant literature, focusing specially on user response to public transport information via mobile 

devices, the internet and at-stop displays. A number of studies have been initiated in the past to 

address the bus arrival time prediction problem [2]. 

Lin and Zeng (1999) proposed a set of bus arrival time prediction algorithms for a transit traveler 

information system implemented in Blacksburg, VIRGINIA. Four algorithms were introduced 

with different assumptions on input data and were shown to outperform several algorithms from 

the literature. Their algorithms, however, did not consider the effect of traffic congestion and 

dwell time at bus stations. 

Kidwell (2001) presented an algorithm for predicting bus arrival times based on real-time vehicle 

location. The algorithm worked by diving each route into zones and recording the time that each 
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bus passed through each zone. Predictions were based on the most recent observation of a bus 

passing through each zone. However, this algorithm was not suitable for large cities where both 

travel time and dwell time could be subjected to large variations. Generally speaking, these 

models are reliable only when the traffic pattern in the area of interest is relatively stable. One of 

their main limitations is that it requires an extensive set of historical data, which may not be 

available in practice, especially when the traffic pattern varies significantly over time. 

2. EXISTING SYSTEM 

In the daily operation of the public transport systems, mainly that of buses, the movement of the 

vehicles is affected by different uncertain conditions as the day progresses, such as traffic 

congestion, unexpected delays and randomness in passenger demand, irregular vehicle-

dispatching times, and incidents. Many passengers are often late to work, students are late for 

classes because they decide to wait for the bus instead of just simply using a alternate 

transportation. A variable message sign showing the bus arrival time at bus stops could reduce 

the anxiety of passengers waiting for the bus. Disseminating arrival time information through 

other interfaces such as smart phone could make the make the public transit system more user-

friendly and thus increase its competitiveness among various transportation modes [1].  

With the advent of GPS and the ubiquitous cellular network, real time vehicle tracking for better 

transport management has become possible. These technologies can be applied to public 

transport systems, especially busses, which are not able to adhere to predefined timetables due to 

reasons like traffic jams, breakdowns etc. The increased waiting time and the uncertainty in bus 

arrival make public transport system unattractive for passengers. A Real-Time Passenger 

Information System (RTPIS) uses a wide variety of technologies to track the locations of the 

buses in real time and uses this information to generate predictions of the bus arrivals at the stops 

along the route [2]. 

3. RELATED WORK 

The below block diagram of this work explains briefly about the components used in the 

device.In this Transmitter circuit, power supply is given to arduino board. The position of the bus 

is sensed by the GPS. The program injected in the arduino will compare the reference location 

with the input location. If the comparison matches, the message is send to GSM module in the 

receiver side.  The RFID Tag is used for individual bus arrival identification. 

GSM message about the bus arrival from the transmitter side is received to the receiver side 

GSM module.  The obtained information will inform about the bus coming in the desired route. 

The information about the bus stored in the tag is read by the RFID reader. The information 

about the bus arrival is displayed in the LCD monitor. Simultaneously the message is announced 

through the voice board by the speaker. 
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IN BUS: 

 

 

Figure No:1 Block diagram of transmitter 

IN BUS STAND: 

 

Figure No:2 Block diagram of Receiver 
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CIRCUIT IN BUS 

IN BUS: 

 

Figure No:3 Circuit diagram used in bus 

 

The Aurdino acts as a main controller. Two circuits are used which a transmitter side and 

receiver side circuit. In transmitter side circuit, power supply is given by battery. The supply is 

given to the arduino Vcc pin. The GSM and GPS is connected to arduino. The location of the bus 

is sensed by the GPS. The tracked location is compared with the reference location in the 

arduino. If the comparison matches, the location message is sent to the GSM module in the 

receiver side. 

In the receiver side, the AC supply cannot be given directly to arduino board. So a step-down 

transformer is used to step down the voltage. The step-down voltage AC voltage is converted to 

DC by using Bridge rectifier. The obtained DC voltage with   ripples is removed by using 

capacitor filter. Now, the pure DC supply is given to the arduino board pin Vcc and ground. The 

arduino pins PB2, PB3, PB4 and PB5 are connected to the pin D4, D5, D6, D7 of the LCD 

display. The pin RS, E are connected to pin PB0, PB1 of the arduino board. The pin PD4, PD5, 
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PD6, PD7 of the arduino board is connected to the voice board input. The pin PD0, PD1 and the 

PD2, PD3 are given to the RFID reader and GSM respectively. 

 

IN BUS STAND:  

 

Figure No:4 Circuit diagram used in bus 
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4. ARDUINO 

The Arduino UNO is an open source microcontroller board based on the ATmega328 chip. This 

Board has 14 digital input/output pins, 6 analog input pins, Onboard 16 MHz ceramic resonator, 

Port for USB connection, Onboard DC power jack, An ICSP header and a microcontroller reset 

button. It contains everything needed to support the microcontroller. Using the board is also very 

easy, simply connect it to a computer with a USB cable or power it with DC adapter or battery to 

get started. 

 

 

Figure No:5 Arduino uno 

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver 

chip. Instead, it features the Atmega16U2Atmega8U2 up to version R2) programmed as a USB-
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to-serial converter. While the Arduino UNO can be powered via the USB connection or with an 

external power supply, the power source is selected automatically. 

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. 

The adapter can be connected by plugging a 2.1mm center-positive plug into the board's power 

jack. Also leads from a battery can be inserted in the Gnd and Vin pin headers of the Power 

connector. The board can operate on an external supply of 6 to 20 volts. If supplied with less 

than 7V, however, the 5V pin may supply less than five volts and the board may be unstable. If 

using more than 12V, the voltage regulator may overheat and damage the board. The 

recommended range is 5v to 12v for Arduino UNO. 

5. EXPERIMENTAL SETUP FOR PROPOSED SYSTEM 

The Aurdino acts as a main controller. Two circuits are used which a transmitter side and 

receiver side circuit. In transmitter side circuit, power supply is given by battery. The supply is 

given to the arduino Vcc pin. The GSM and GPS is connected to arduino. The location of the bus 

is sensed by the GPS. The tracked location is compared with the reference location in the 

arduino. If the comparison matches, the location message is sent to the GSM module in the 

receiver side.  

 

          

Figure No:6. Experimental setup 
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In the receiver side, the AC supply cannot be given directly to arduino board. So a step-down 

transformer is used to step down the voltage. The step-down voltage AC voltage is converted to 

DC by using Bridge rectifier. The obtained DC voltage with   ripples is removed by using 

capacitor filter. Now, the pure DC supply is given to the arduino board pin Vcc and ground. The 

arduino pins PB2, PB3, PB4 and PB5 are connected to the pin D4, D5, D6, D7 of the LCD 

display. The pin RS, E are connected to pin PB0, PB1 of the arduino board. The pin PD4, PD5, 

PD6, PD7 of the arduino board is connected to the voice board input. The pin PD0, PD1 and the 

PD2, PD3 are given to the RFID reader and GSM respectively. 

 

S.No Components used 

1.  Power supply 5v 

2.  Arduino 

3.  GPS 

4.  GSM 

5.  Prototype car 

6.  RFID tag 

7.  RFID reader 

8.  Voice board 

9.  Speaker 

Table- 1 Components used for experimental setup 

 

6. CONCLUSION 

The partial implementation details of Real Time Bus Monitoring and Passenger Information 

System are stated and the existing system is developed by using arduino. By using arduino, the 

programming is fundamental and less expensive the RTPIS tracks the current the current location 

of the bus and estimates their arrival time at bus stop in their respective route. The predetermined 

arrival time of the bus in the bus stand is updated every time using LCD display and speaker. 

The developed system serves the need of the passengers and helps the illiterate people who are 

new to the city. This work also provides the easy tracking mechanism of buses for the 

administrators in the transport department. 

Further the project can be improved using android application are any mobile application to 

know the arrival time and to track the bus location in different routes. 
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