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Emerging Concepts in 
Smart Transport Systems

• Autonomous Vehicles

• Connected Vehicles and Cooperative-Intelligent 
Transport Systems (ITS)

• Smart City



Levels of Automation

• Level 0: No-automation. 

• Level 1: Function-specific automation. 

• Level 2: Combined function automation.

• Level 3: Limited self-driving automation.

• Level 4: Full self-driving automation.

• Level 5: An advanced driving support system on the 
vehicle can do all the driving in all circumstances.  

Autonomous Vehicles



Autonomous Vehicles



Autonomous Vehicles

• Autonomous vehicles frequently refer to self-
driving or driverless cars.

• Autonomous vehicles are able to travel without 
human interventions, which is the highest level of 
automation in vehicles. 

• Technically, autonomous vehicles use the satellite 
positioning system and diverse sensors (i.e., radar, 
ultrasonic, infrared, laser, etc.) to detect the 
surrounding environment. 



Connected Vehicles and 
Cooperative-ITS

• Connected vehicles and cooperative-ITS offer 
tremendous promise for major improvements in 
safety and mobility, and for reducing the 
environmental impact. 

• Connected vehicles and cooperative-ITS function 
within a vehicle-to-vehicle (V2V) and vehicle-to-
infrastructure (V2I) communications that utilize 
numerous applications.



Connected Vehicles and 
Cooperative-ITS
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Smart City

• A technology-intensive city, with sensors 
everywhere and highly efficient public services, 
thanks to information that is gathered in real time by 
thousands of interconnected devices. All buildings 
are “intelligent”, with smart meters and energy 
saving systems, and transport is painless.

• A city that cultivates a better relationship between 
citizens and governments—leveraged by available 
technology. They rely on feedback from citizens to 
help improve service delivery, and create 
mechanisms to gather this information. 
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Infrastructure Requirements

• The performance of many experiment-related automated 
vehicles are being actively examined on the test-bed before 
being introduced on public roads.

• The test-bed provides a virtual road environment, including 
signalized intersections. Identified information is interpreted 
to find appropriate paths considering obstacles and traffic 
signage by using wireless networks, digital maps, automated 
controls in vehicles, and communication with smart 
infrastructure and the control center.

• In addition, vehicle-to-everything wireless roadside 
equipment, lidar equipment for test monitoring and 
rainmaking facilities are provided for testing automated 
vehicles in a variety of road-traffic situations. 



• The Republic of Korea is a leading contributor in the 
development of ITS technologies adopting regularly 
“National ITS Master Plan”. Recently, the 
Government of the Republic of Korea defined 15 
traffic safety services based on the cooperative-ITS 
and initiated pilot projects.

• The objectives of the pilot projects are to test the 
performance of cooperative-ITS, in line with the 
advancement of the self-driving system, to develop 
related regulations in roads and traffic, and to support 
and promote the private sector in the cooperative-ITS 
domain. 

Cases from Selected Countries 



• China aims to implement autonomous driving 
technology for all private cars in a cutting-edge 
metropolis near Beijing by 2035. A new city project is 
planned exclusively for AVs in Xiongan, which will be a 
model district designated for developing autonomous 
driving technology based on artificial intelligence, by 
providing support for related industries. 

• China  determined opportunities in implementing 
cooperative-ITS with Cooperative system for Highway 
Ramp Safety in Beijing-Tianjin Expressway, for 
example, and Technology Development on Vehicle and 
Road Cooperation. 

Cases from Selected Countries 



Potential Benefits

• Analysis for two potential applications of V2V and 
V2I - “intersection movement assist” (IMA) and 
“left turn assist”(LTA), indicated there could be a 
50% reduction, on average, in crashes, injuries, and 
fatalities. Of course, the addition of other V2V and 
V2I safety applications would save even more lives.

• Pedestrian crash avoidance and mitigation systems 
could potentially address up to 46% of pedestrian 
crashes. 

• Altogether, these applications could eventually 
prevent or reduce the severity of up to 80% of non-
alcohol-related crashes. 



Lessons Learned 
from Technological Status Investigation

• Road environment (e.g., signalized and unsignalized 
intersection, and traffic signage)

• Wireless networks (e.g., DSRC and 4G/5G)

• Communication technologies (e.g., V2I, V2V and 
V2X)

• Automated controls in vehicles (e.g., digital maps 
and sensors)

• Control center



Similarities in Focusing Areas

• Industry-academia-government collaboration

• Part of national smart transport-related plans

• National level pilot studies/experimental tests led by 
the public sector

• Collaborative work between countries

• Enactment of relevant legislations

• Relevant frameworks development

• Necessary standards development



Considerations of Overarching 
Strategies along AH routes

• Examining status of development levels of smart 
transport systems, and their needs and priorities.

• Encouraging the dialogue among stakeholders.

• Facilitating discussions for the standardization of 
relevant technologies for highly and fully automated 
vehicles.

• Setting up the region-wide direction to support the 
development of highly and fully automated vehicles.

• Sharing issues on social and environmental aspects 
related to the adoption of highly and fully automated 
vehicles.



Considerations of Overarching 
Strategies along AH routes

• Implementing capacity building programmes for the 
greater understanding and knowledge of necessary 
requirements for highly and fully automated 
vehicles.

• Encouraging collaborative research, and developing 
institutional mechanisms for enhancing cooperative 
works related to highly and fully automated vehicles.

• Increasing the preparedness for emerging 
technologies (e.g., smart mobility) which can be 
used with highly and fully automated vehicles.



Thank you!


