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Abstract

The development of the traffic system is one of the challenges that has great
interest in most of the countries around the world because they try to enforce traffic
laws by implementing efficient traffic violations system. This interest came after the
incremented numbers of traffic accidents and their victims and damages of the public
and private properties. It is expected with growing numbers of vehicles that the number
of the violations will increased. In addition, more IoT devices such as radar and
cameras are connected to the traffic violation system. This growth leads to introduce
more efficient system with high level of Quality of Service QoS. In such system,
latency has to be reduced to meet the requirement of the system according to the

capability of the implemented network and devices.

The thesis proposed a traffic violation system that meet the growth of the
violation number on the future to build a realble trafiic violation system in Mosul city
that meet the expected numbers of violations for the next five years. The system design
1s based on the expected number of violations with considering more devices that are
connected to the network using Long-Short-Term Memory (LSTM) deep learning
algorithm to predict the expected violations by converting the registered violations to
a time series that can be used in prediction. A published dataset of the traffic violation
system in Maryland, USA is used in prediction of the violation numbers in the future.
The information of the violations is analyzed, it is an undividable piece of data that
include (1945992) registered violations during 2022-2024. In order to elevate the
performance of the system, the registering of violations is distributed onto edge server
according as load balancing. These edge servers are set on clusters initialized by K-
mean algorithm considering the number of clusters is equal to 6 clusters. An edge
server 1is set to each cluster centroid as centroid node of the cluster. The system is

implemented in Mosul city which managed by the directorate of traffic police. A



python programs and cloud database are used to design and implement a simulation
system. A published dataset of violations is used in prediction while Google maps are

used to allocate the nodes in the site of duty of the traffic police.

The results showed that implementing LSTM is suitable to predict the time series
of the violations in the future with RMSE value equals to 6.4521 at (Lookback = 72 ,
Batch size = 96 and Epoch number = 30). While, implementing K-Mean clustering
algorithm with k = 6 1s very efficient because this algorithm produces distributed nodes
on each cluster area without outliers. The far nodes are grouped in smaller clusters that
converting the disadvantage of K-mean to advantage point. Decentralized service is

implemented to distribute the registry of the violations on the edge servers.

To evaluate the performance of the system, two scenarios were implemented to
show the differences between the system without and with decentralization.
Implementing without decentralization showed incremented latency during
incremented requests of (50, 100, 250, 500) clients. According to the available
connections equals (50) the latency increased by recognized delay time produced by
the devices that the data travels through. While implementing the decentralized system
with same number of clients showed that the initial latency is reduced, and latency still
at its level till six times the previous implementation. According to the obtained value
of RMSE equals (6.4521), the system can manipulate six times of registered violations
of the predicted violations. It is worthy to implement prediction and clustering to

design a traffic violation system, because it will be scalable in the future.
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