
 

Name: Varia Dhavalkumar Jitendrakumar 

Enrollment No: 169999913017 

Branch: Computer/IT Engineering 

Title of Thesis : Ant Colony Based Architecture for Air Pollution Aware 

Vehicle Routing in Smart Cities using Machine Learning 

 

ABSTRACT 

The government of India has started the “100 Smart Cities Mission” project on 25th June 2015. 

The smart city is a live-capable, reasonable and flourishing economy offering numerous chances 

to their kin.  The objective of establishing a smart city is to distribute resources efficiently, to 

improve the communication between citizens and government, to help data-driven decision 

making, and to reduce environmental footprint, etc. 

In smart cities, air pollution hazards are the central issue required to address. According to the 

WHO report of 2018, around 7 million premature deaths occurred due to air pollution, and more 

than 91% of the world population lives under severe pollution hazards [1]. To establish meaningful 

smart cities, it is essential to either reduce air pollution or moderate the impact of air pollution on 

the human body. But moving towards the zero pollution objective required lots of effort and 

legislation. 

Our research aims to reduce the effect of air pollution on the human body by selecting a better path 

during traveling, especially for the two-wheeler’s rider, who suffers from diseases like aggravated 

cardiovascular, respiratory illness, accelerated aging lungs, asthma, bronchitis, emphysema, etc. 

Moreover, awareness about the current level of pollution will help them to take preventive actions. 

We have proposed ant colony-based architecture for air pollution-aware vehicle routing in smart 

cities using machine learning to reduce the effect of air pollution on the human body during 

traveling. 

The proposed architecture uses an ant colony algorithm to find the optimal path considering less 

distance and low air pollution level (in terms of air quality index) towards the destination. We have 

identified that the ant colony algorithm executes before the tour of the vehicle starts. Thus, it 

considers the current scenario (i.e., air pollution level and traffic volume) and suggests the optimal 

path. However, the values of air pollution, traffic volume, etc., changes frequently with time. So, 

when the vehicle reaches the next junction, the scenario would get change. Thus the vehicle ends 



up with a heavy volume of traffic or an increase in effective air pollution. We have proposed the 

air pollution prediction mechanism for all the intermediate locations before starting the journey to 

solve this issue. Based on this prediction, our algorithm selects the best optimal path. The 

prediction of air pollution is made using machine learning techniques. We have experimented with 

the two most popular machine learning techniques (1) Artificial Neural Network (ANN) and (2) 

Long Short-Term Memory (LSTM). Comparative analysis shows that LSTM for the time series 

problem is more promising. Thus we have considered LSTM for the prediction of air pollution. 

We have used a client-server approach to implement the architecture. The client module is 

developed on the Tkinter toolkit shipped with python. While server module is called using web 

service developed using python. The server module is designed using Traci and simulation of the 

urban mobility simulator (SUMO) library. 

In addition to this, we have proposed a modification in the ant colony system’s edge selection 

process to detect and eliminate the cycle in the graph. The proposed algorithm reduces the ant to 

be stuck in the cycle of the diagram; this will let the ants contribute more to generate optimum 

solutions rather than stall out in the cycle. 

 

This PhD thesis would be useful to reduce the effect of air pollution on the human body by 

selecting a better path during traveling, especially for the two-wheeler’s rider, who suffers from 

diseases like aggravated cardiovascular, respiratory illness, accelerated aging lungs, asthma, 

bronchitis, emphysema, etc. 
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