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BA

BRT

CA
CACC
CCTV
C-ITS
CNS
COQOPERS
COSMO
CV
CVIS
DFS
DMS
DOT
DSRC
DSSS
ECU
ERTRAC
ESP
FCW
FHWA
GPS
HCM
HIDO
HOV
ICT

IoT
ISTEA

Anti-lock Brake System

Adaptive Cruise Control

Advanced Driver Assistance Systems

Artificial Intelligence

Automatic Response System

Advanced Safety Vehicle

Autonomous Vehicle

Automatic Vehicle Identification

Braking Assistance

Bus Rapid Transit

Collision Avoidance

Cooperative Adaptive Cruise Control

Closed Circuit Television

Cooperative Intelligent Transport System

Car Navigation System

COQPerative systEms for intelligent Road Safety
Cooperative Systems for sustainable Mobility and Energy Efficiency
Connected Vehicle

Cooperative Vehicle=Infrastructure System
Driver Feedback Sign

Dynamic Message Sign

Department of Transportation

Dedicated Short Range Communication

Driving Safety Support Systems

Electronic Control Unit

European Road Transport Research Advisory Council
Electronic Stability System

Forward Collision Warning

Federal Highway Administration

Global Positioning System

Highway Capacity Manual

Highway Industry Development Organization
High Occupancy Vehicle

Information Communications Technology
Internet of Things

Intermodal Surface Transportation Efficiency Act



ITS
KDI
LCS
LDM
LDWA

NAV
NCSL
NHTSA
NV
OBU
RSE
SAE
SIP
TCS
V21
V2v
V2X
VDS
VICS
VI
VMS
WAVE

Intelligent Transport System

Korea Development Institute

Lane Control Sign

Local Dynamic Map

Lane Departure Warning Assistance
Market Penetration Rate

Non Autonomous Vehicle

National Conference of State Legislatures
National Highway Traffic Safety Administration
Night Vision

On-board Unit

Road Side Equipment

Society of Automotive Engineers

Strategic Innovation Promotion Program
Traction Control System

Vehicle to Infrastructure

Vehicle to Vehicle

Vehicle to Everything

Vehicle Detection System

Vehicle Information & Communication System
Vehicle Infrastructure Integration

Variable Message Sign

Wireless Access in Vehicular Environments
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CHAPTER

A Study on the Smart Transportation
Infrastructure Policy to Respond
to the Age of an Autonomous Vehicle
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SUMMARY Y,

A Study on the Smart Transportation Infrastructure Policy to
Respond to the Age of an Autonomous Vehicle

Sungho Oh, Jongil Park, Taeckwan Yoon

Keywords: Autonomous Vehicle, Strategic Policy for AV, AV Dedicated Lane, Smart Transportation
Infrastructure Policy, The Age of Autonomous Vehicle

Recently, the ICT (Information Communication Technology) and advanced vehicle
technology have brought the age of an autonomous vehicle. The autonomous vehicle
(henceforth AV) can be operated without driver’s conduction and also known as smart
car, unmanned vehicle, self-driving car, and automated car. According to SAE (Society
of Automotive Engineers), AV can be categorized into o to 5 levels as per its technology.

Since the AV technology is more advanced than traditional vehicle it is expected to
cause numerous benefits such as safety, efficiency, sustainability benefits for road
operators and convenience, safety, efficiency, and fast moving benefits for drivers with
autonomous vehicle adoption. For example, AV can create and travel in the platoon
with short spacing between vehicles. It helps to maximize road efficiency.

However, many experts argue that there should be some years when AVs share the
road with traditional vehicles and it may cause issues due to different characteristics
of each vehicle type. It also refers that an AV is not capable to bring us all benefits
that we are expecting.

Therefore, this study aims to develop smart transportation infrastructure policy with

AV adoption to mitigate these issues. Firstly, we investigated domestic and international
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trend and research works for AV. Secondly, this study defines the smart transportation
infrastructure for the age of an AV. Thirdly, 3 strategic stages to prepare AV adoption
are determined and each stage includes strategic policy on the smart transportation
infrastructure.

As a result, 3 stages, initiation, activation, and stabilization stages, are determined
according to the AV adoption rate among total traffic volumes. The initiation stage
requires to prepare all necessary transportation infrastructures such as road
infrastructure (lane marking, road sign, geometric design, and others), road side
equipment to detect obstacles on the road and communicate, local dynamic map, GPS
receiver and control tower, operation center, and others.

At the activation stage, this study suggests an equation to determine whether an AV
dedicated lane operation is feasible. Satisfying the equation indicates that traditional
vehicles do not sacrifice for AV and even the traditional vehicles have improved LOS
(Level of Service) when the AV rate exceeds 38%.

The stabilization stage is when an AV rate is considerably high and most drivers are
familiar with AV. There must be social corporatism and needs on travel time reduction
through fast moving under qualified vehicle safety technology. This study proposed one
way to respond this need; AV dedicated road with high-speed geometric design. It will
improve transportation service due to fast moving and can lower logistic costs.

Despite of the efforts, this study still has limitations. This study has applied
traditional transportation theory such as traffic flow theory, LOS calculation for AV and
it may cause wrong approach. We recommend to build new concept and theory that
are appropriate to an AV. In addition, this study assumes that all AVs are level 5 (SAE
standard) and further study may require to consider all levels and its adoption rate with

various scenarios utilizing traffic simulation model.
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