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ABSTRACT

ITS (Intelligent transportation system) is a modern way of urban transportation management. By
improving road throughput, managing traffic, and enhancing human mobility, it can improve the
service performance of urban transport networks in a holistic way. Ultimately, through better traffic
management, congestion can be slowed and traffic safety improved. The large-scale deployment of
ITS is very meaningful, which can greatly affect all aspects of urban life. The traditional means of
traffic management cannot deal with real time traffic management very well. The advanced ITS, in
keeping with the times, is the integration of as much 10T as possible (Internet of Things) equipment,
for the human to provide new service experience.

Recently, the spectrum band beyond 60GHz has attracted attentions with the growth of traffic
demand. Previous studies assumed that these bands are not suitable for vehicle communications due
to the short range and high rate of blockage. However, it also means there is no existing service or
regulation designed for these bands, which makes this area free to apply. One purpose of this study is
to construct an applicable map of 0.1-1 THz supported autonomous vehicle system through the study
of channel capacity, autonomous relaying and self-driving. For sending a large volume of data, the
vehicles keep a gigabit level link through line of sight channels, which share information about traffic
condition and captured videos for further processing. The full use of this research can significantly
improve the performance of autonomous driving. A brief overview of possible waveforms followed
by specific channel characteristics in 0.1-1 THz band is discussed and an autonomous relay system for
the gigabit road communication is presented. At last, we describe how the highrate short-range
communication helps complement extra data to support the advanced new self-driving technologies.

To improve the user experience, taxi sharing service aims to share the taxi resource efficiently
between passengers with specific relevant plans. However, due to the lack of social interactions, it is

hard to improve user experience without considering passengers’ inner connections. To overcome this



problem, we propose a cloud-based taxi-sharing system, which provides real-time taxi sharing services
both considering the practical travel needs and QoS in the journey. The purpose of this service is to
minimize the travel cost through sharing calculated schemes reasonably and quickly and improve the
sharing experience as much as possible. We model the citywide level map into blocks and indexed, in
order to search for the potential paths of ride-sharing dynamically and intelligently. Meaning while,
we explore the paths among communities to find suitable companions as well. Finally, synthesizing
the suggestions of edge exploration on road network and social network, we design a heuristic
algorithm called SONETS to achieve the designing goal and make a real deployment. As well as the
establishment of the mobile application and online service, we also conduct a large-scale simulation
to evaluate the performance with others. The result shows that the proposed solution could make the
whole taxi-sharing system less calculation complexity, higher sharing QoS, and most of all, keeping
the minimum cost of travel cost within 1.16% increment than distance optimal algorithms.

To keep the sustaibility of urban ITS, we also investigate the maintenance of city-wide sharing
pedelecs, which apply battery-powered motor to assist pedaling and significantly extend the riding
coverage. The large-scale deployment of pedelecs, however, requires a careful design of maintenance
system to replace the batteries of pedelecs regularly, which can be very costly. This study develops an
optimal path planning scheme for replenishment trucks based on big data analytic and prediction. To
the best of our knowledge, we are the first to use the systematic methodology of
Analysis/Modeling/Test to advance the bike prediction process using the captured datasets, and
conduct the hybrid prediction process learns internal connections between different dataset dimension

as well as optimize the overall maintenance efficiency.
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