
ABSTRACT 

      In recent years, smart public transportation systems have become one of the 

most important things for developing cities and improving the quality of 

people's life. The public transportation system suffers from several issues, 

including traffic congestion, unpredictable delays, and incidents. Therefore, 

citizens who use public transportation spend a significant amount of time at bus 

stops waiting for a bus. Smart public transportation provides solutions to 

prevent traffic congestion and manage transportation. It employs several 

electrical, wireless, and communication technologies to offer customers the 

smartest, safer, and more efficient mode of transportation.  

        In this thesis, a prototype system provides information about the real-time 

bus location, speed, distance between the passenger and the bus location, and 

the predicted arrival time of public transportation. Users can find public 

transportation, arrival times, and other information from any place and at any 

time using the mobile application, which allows them to make better decisions. 

The implementation of the proposed system is based on Internet of Things (IoT) 

technology, by using the Global Positioning System (GPS), a microcontroller 

with a built-in Wi-Fi module (ESP32), and a mobile user interface by the Blynk 

IoT platform. The proposed design provides a direct connection to the Blynk 

platform by the microcontroller, which supports IoT technology. This allows 

data obtained from the GPS module to be displayed on a mobile application to 

provide passengers with all information about public transport from anywhere 

that the internet is available.  

       The proposed system has been implemented and tested in real-time, where 

all data obtained from GPS sensors is displayed on the smartphone application. 

This data represents the locations of buses (latitude and longitude) and the speed 

of each bus. The distance between the location of the bus and the passenger was 



calculated using the Haversine equation, measuring the accuracy of the distance 

obtained based on a study of several days at different times on multiple roads 

in the city of Mosul and comparing it with the actual distance. The values 

calculated by the Haversine equation were compared to the data obtained from 

the actual distance, with an error difference value of between 1 to 225 meters, 

and an average accuracy of 97.829 percent. The arrival time of each bus was 

calculated based on the distance and the average registered speed of the bus 

along the road. 

 The mobile application displays numerical data, such as the bus arrival time, 

bus speed, the distance between the bus location and the passenger, and the 

current location of buses on Google Maps to help passengers track buses in real-

time. As a result, the prototype model in this thesis will reduce waiting time at 

the bus station and find the nearest bus for a user. 




