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Introduction:

Smart cities are part of the solution to the growing challenges of urbanization,
which are expected to increase the efficiency and quality of services in future
cities in many aspects such as monitoring and protecting the environment, health
care, public safety and transportation. Among the data produced in the field of
intelligent transportation systems, visual data is the most voluminous type of data.
Machine vision algorithms are of great interest mainly because of their
affordability as well as the wide range of applications they can support. Machine
vision enables the analysis of images and provides detailed information about
traffic conditions.

Methodology:

Several studies have been published on the applications of deep learning in the
field of intelligent transportation, the main goal of which is to achieve a more
efficient model compared to traditional machine learning approaches. It can be
seen that deep learning techniques for intelligent transportation applications such
as detection and tracking of traffic objects such as vehicles, road lines,
pedestrians, traffic signs and traffic lights use images and videos and pay special
attention to improving the accuracy of prediction models. This has led researchers
to use deep learning algorithms to represent traffic characteristics at high levels
of abstraction without prior knowledge. In this article, the effectiveness of deep
learning methods based on machine vision in traffic management applications
including automatic license plate detection and recognition, traffic sign detection,
car recognition and classification, pedestrian recognition and road lane detection
has been investigated. Therefore, by collecting research from different sources
and examining the effective architectures of deep neural networks along with
determining the performance evaluation criteria of each, it has been shown how
the use of machine vision techniques in traffic management can have a significant
impact on making transportation systems smarter in smart cities.

Main findings:



In this article, the effectiveness of deep learning methods based on machine vision
in traffic management applications, including automatic license plate detection
and recognition, traffic sign detection, car recognition and -classification,
pedestrian recognition and road lane detection, was investigated. These
applications are part of the requirements of the autonomous vehicle industry. Self-
driving vehicles strictly obey traffic laws, obey speed limits and drive without
mistakes, which reduces the number of accidents and significantly increases
traffic safety. It is expected that this will significantly improve the mobility of
groups with limited mobility, such as elderly and disabled persons, and expand
socialization opportunities for disadvantaged groups. In general, this automation
both in urban and road transportation systems and in supply chain management
is likely to optimize the interaction between humans and technology and create
new job opportunities and research fields.

Discussion and conclusions:

This review article comprehensively discusses the application areas of machine
vision in the field of intelligent transportation systems along with the applied
technologies from the perspective of the contribution of machine vision
techniques and future research trends. In particular, the evolution of machine
vision research from the past until now in the field of intelligent transportation
systems such as automatic license plate recognition, traffic sign detection, vehicle
recognition and classification, pedestrian recognition and road lane detection are
analysed in detail and results of relevant studies are presented. It can be concluded
that machine vision techniques are effective in increasing the level of intelligence
of intelligent transportation systems and supporting safe and efficient
transportation systems. In summary, machine vision techniques that have the
potential to advance computer science will bring new functionalities to
transportation systems as deep learning methods continue to develop. These
techniques will increase the level of intelligence of transportation systems and
will prevail in future research. Machine vision techniques are expected to provide
numerous opportunities for developing countries and be effective in improving
the independence of transportation systems.
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