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SUMMARY

I . Planning Background and Objectives

O To cope with wvarious 1issues and solve problems related to road
transport sector, government-wide efforts for various policy alternatives

and efficiency of road management are required.

O In particular, operating skills to manage traffic operations effectively and
reduce carbon emissions in road transport sector through technology
development in green intelligent transport systems(G-ITS) grafting green

IT technology need to be developed.

O For this, a planning research including analysis on the related technology
trends and environment, establishment of technology development
strategy, deduction of detailed subjects, research scope set-up and a
feasibility study need to be carried out to secure justification as national

research and development projects.

O As a planning research on the ’'next-generation green road traffic
management skills’ among future key technologies(Green—up 30), this
task 1s aimed at planning operating skills to solve problems in the
present road traffic operations, using intelligent transport systems
grafting green IT technology, thereby helping to reduce carbon emissions

in road traffic sector.



II. Vision and Goals

[1 Setting the vision of planning challenges

future smart transportation system

strategy

[IEVEIODMENLOF:
CArsSnAring ani’ E—
connection
system for
sustainable
development

constrictonof,
rali=hgsed

Lrdnsportation
SYSLEMIfON:
EffICIENCYOT
LTdnsporL
Infrastructire

into construction of

= Gonstruction of FUtUre Smartiransporiation system

= Mitigation or trarfic.congestion and revitalization ot

publictransportation

reductionincarbon emissionsand improvementor

COnVEniencenfrusing

= Jedlization of predictapletratficienvironment

0% Teductionintrarfic'congestion costs
= 0% reductionioricarbon emissionsin transportSector,

= 20% reductionintraffic;accidents

constiictionoi
Hartic
Forecasting
System for
realization of
predictanle
tiartic
environment

VENICIE

II. Main Contents of Research and Development Projects

[] Car Sharing and Connection System Development

UEVEIDRNMENL DY,
Lransportation
managemert
SYSLEM f0r
promotion of
greenroad
S{idce

Segment Project Title Main Contents Final Outputs

Research Car sharing and | * ©5\f suppart technoloy
. evelopmen
Group connection system . CSM based Technology
. . e *+ CSM economic
] CSM'(Commu'rylty ecvill\ﬁatte;c;nomlc feasibility feasibility evaluation
1Detailed Sharing Mobility) . ovaluation technology results
Project Support Technology | . system/policy research * CSM masterplan
Development development for CSM revitalization founding
* CSM support (new)

1-1

Strategy development
for CSM
safety/economic
feasibility evaluation
technology

* CSM safety evaluation technology

* CSM road infrastructure safety
evaluation technology

+ CSM station safety evaluation
technology

* CSM economic feasibility evaluation
technology

law and system/policy
enactment and
amendments
Insurance system
improvement for CSM
operation

_Xi_



System/policy
research

+ CSM support system/policy
* Insurance system for CSM

» PR strategy (plan) for

-z development for CSM -OPprirritc;?ignal measures for CSM CSM revitalization
revitalization revitalization
» Development of CSM operational
> Detailed CSM based management system
. Technology + Development of CSM Station
Project Development support service system
+ CSM Test-Bed Construction « Guidelines for installation
of CSM station
» Shared vehicle booking system * Operation manual to
technology connect CSM  station
« Shared vehicle storage system with public
technology transportation
DeveloDmem of CSM » Shared vehicle * CSM station car
2-1 operational maintenance/management system rental/return facilities
management system technology + CSM station shared
» Optimal allocation technigues vehicle charging
through demand analysis on the infrastructure
shared vehicles construction design
« Operational strategy to connect documents
CSM station with public * Shared vehicle
transportation and transit system menagement facilities
Development of CSM | technology * Shared vehicle
2-2 Station support - CSM Station car rental/return information managerment
service system technology virtual certer
« Technology for charging . Shareq vehicle optimal
infrastructure facilities within CSM allocation system
station » Test-Bed to secure
safety and efficiency
» CSM operation plan of CSM
* CSM road infrastructure
-3 CSM Test-Bed construction plan
Construction * Plan for operation center
construction within CSM site
* CSM station construction plan

[ 1 Rail-based Vehicle Transportation System Development

Segment Project Title Main Contents Final Outputs
* Development of RVTS infrastructure
Research Development of technologies . _
Rail-based vehicle -'Development of vehicle transport unit
Group . in RVTS
G | transportation » Development of RVTS operation
enera .
system(RVTS) technologies
» Development of RVTS test-bed
» Construction of RVTS test-bed and © RVIS entry-exit
 Detailed Development of | s test ramp design
Proiect RVTS-—-related]| - Development of RVTS infrastructure specifications
J Infrastructures » Development of design and » Specification  for
specification for RVTS operation and automatic vehicle

- xii —



control center

1-1

Design of RVTS ramp
infrastructure and its
specification

» Design of RVTS ramp infrastructure

» Development of infrastructure
connecting with urban roadway
systems

» Development of automatic recognition
technology for in—vehicle occupants

Development of RVTS

» Development of catenary—free power
supply in RVTS transport unit

» Development of catenary—free ralil
infrastructure

» Development of rail infrastructure

transport
infrastructure in
RVTS environment

1-2 . against adverse weather . Specifications for
infrastructure « Development of V2| and V2V i
communication technologies in RVTS RVTS operation and
environment constorl center
» Development of section design
technology in the network level
Development of
desian and » Design of RVTS monitoring systems
g » Operational technologies for RVTS
1-3 specification for RVTS | monitoring systems
operation and control » Development of integrated RVTS
P monitoring system
center
» Development of rail-based electric *  Specification ) of
_ Development of | vehicle transport unit RVTS vehicle
2 Detailed vehicle transport unit | ° Development of safe transporting transport unit
Project P device in vehicle transport unit . RVTS vehicle
in RVTS + Development of loaded vehicle transport unit
control technology by control center
prototypes
» Development of RVTS automatic « RVTS automatic
operation section entry control operation section
technology entry control  S/W
* Development of gap control toward 4 H/W
RVTS eration vehicles in RVTS main sectors and an o
3 Detailed op 0 joining/separating part control * Publication of a
Proiect technology]| technology thesis in  major
rojec development * Development of RVTS automatic scientific journals
operation section incident management . Paper presentation
technology in maior
» Development of RVTS section security 10
and vehicle privacy protection conferences
technology » Patent application
- S/W and H/W to
» Technology development for
D | t of RVTS automatic vehicle power control in control gap
eveiopment O N N
) ) case of vehicle's entry in automatic between vehicles in
31 automatic operation | operation section RVTS main sections
section entry control | ° De\{el??mehnt <|3f rail-line safe entry « Publication of a
control technology thesis in  major
technology - Development of transport unit access o
scientific journals
control technology b ati
« Paper presentation
Development of gap | * Development of technology to control in major
| d gap between vehicles in main conferences
contro toward | sections + RVTS automatic
vehicles in main | * Development of joining/separating operation section
3-2 (between general roads) control ) :
sectors and | technology inciden:t
joining/separating part | * Development of mixed-control management
technology toward connections with manual
control technology general roads . SW. HW and
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» Development of transportation safety
management technology
» Development of response technology
Development of RVTS | to traffic conditions like incident
automatic operation . Developm.ent of coping technology in
case of discontinued operation due to
3-3 section incident | section repair and check
* Development of weather—resistant
management automatic operation section control relevant manual .for
technology technology RVTS- seF:t|on
+ Development of responding security and privacy
technology to external factors like protection
incident
Development of RVTS | * Development of system security
. . technology
3-4 section security and | . pevelopment of private service and
vehicle privacy privacy protection technology
. » Development of automatic operation
protection technology system anti—hacking technology
« Law/system improvement for RVTS
operation
4 Detailed | RVTS test—bed | . safety and economic feasibility
Project construction evaluation for RVTS introduction
* RVTS test—bed construction and trial
operation
Law/system * RVTS review and modification . RVTS related
4—1 improvements for | « RVTS construction and operational law/system
RVTS operation procedure equipment improvement plan
« Review on RVTS safety evaluation + Safety evaluation
Safety and economic | techniques planning document
_ T . * RVTS characteristic analysis « Construction design
4-2 feasibility evaluation * Development of RVTS assessment documents ?
for RVTS introduction techniques and guidelines ) )
« RVTS safety evaluation * Trial  operation
planning document
* RVTS test-bed route selection
* RVTS test-bed performance
RVTS test-bed verification and MOE deduction
4-3 construction and trial | « RVTS test-bed performance
fi verification evaluation scenario
operation * RVTS performance verification and
feedback

[ 1 Traffic Forecasting System Development

Segment Project Title Main Contents Final Outputs
» Information creation and simulation
. . * Integrated control center
R%Sriirgh Traffic forecasting | construction
system development » Traffic forecast effect analysis
* Mobile traffic management system
' Information  creation | « Development of data collecting « Information linkage
1 Detailed and effect analysis technology for traffic forecasting system
Project y » Development of data processing * Information
system development technology for traffic forecasting management system
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» Traffic information effect analysis
system development

* prototype
« Traffic impact
« Development of linking system for algorithm by
Development of data weather information situations
1-1 collecting system for | + Development of linking system for | * Database solution
ffic f . work-zone and large—scale event * Information
traffic forecasting information processing system
» Development of
» Development of analysis pattejrn. change
. ) predicting system
technologies for weather impact on L
traffic conditions » Publication of a
Development of data » Development of analysis ;hczscllsenlq?cr?i?;als
1-2 processing system | technologies for large-scale event's
. ; - * Related patent
for traffic forecasting impact on traffic conditions application
» Development of analysis .
) ) « Evaluation system (S/W)
technologies for work zone impact ¢ liabil
on traffic conditions or re '? "t_y
evaluation items and
indicators of traffic
» Deduction of effect evaluation f tinf i
indicators and evaluation orecast Information
methodology establishment * Methodology and
technology evaluation index for
Traffic information | * Technology for deduction of effect verification on
1-3 effect analysis processing method and definition of traffic forecast
y collected data for evaluation index « BEvaluation system for
system development calculation traffic forecast provision
» Analysis on effect due to traffic effect
forecast system construction
» Development of effect verification
and management system
» Traffic forecast center construction
2 Detailed Integrated and operation technology
Proiect Management Center | development
rojec C i fi » Development of forecast
onstruction information provision technology
Traffic forecasting | « Development of system integrated * Traffic forecast center
. technology to maximize function of configuration
center construction traffic forecast center » Design document for
2-1 and operation | + Development of traffic forecast traffic forecast center
¢ h | center construction technology construction
e cC no cgvyl. Development of traffic forecast i
development center operation technology * Traffic forecast center
operation manual
* Establishment of traffic forecast ) ) Traff!c forgcfelst
information standards information  providing
« Study on method and providing system
strategy of traffic forecast . Traffic forecast
|2for|mghon bty b information  providing
* Analysis on acceptability by
Development of information providing types and manual o
2-2 | forecast information | deduction of information providing * Patent appliation
.. technol strategies
provision technology * Development of traffic forecast
providing system technology
* Forecast information system
construction
« Traffic forecast providing system
operation and evaluation
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[ 1 Eco—friendly Road Management Technology Development

Segment Project Title Main Contents Final Outputs
Eco—friendly road * Carbon emission reduction—typed
Research road management technology
Group management development
technology » Transportation demand-responsive
General road management technology
development development
Carbon emission « Technology development for
L provision and estimation on . ) )
1 Detailed reduction—typed road minimum path of carbon emissions Intetgratedf |m‘ormatlon
. management * Development of signal optimization system ot engine
Project technolo technology for low—carbon traffic con.trol systgm and
ay management and reduced urban navigator within
development traffic congestion vehicles
hnol » Technology for
Technology estimation on carbon
development for » Technology fdevet')Opme”t for ) emissions of
o estimation of carbon emissions by A .
estimation on » Development and realization of : 'g
. minimum path search algorithms for m|n|mu'm carton path
minimum path of carbon emission by stages searching system
carbon emissions . C-ontroller for traffic
signal control(S/W
» Development of new signal and H/W)
optimization model for carbon . Low—carbon based
Development of redqctlon and ‘mltlgatlon of urban traffic signal
traffic congestion optimization S/W
signal optimization « Development of new optimization P )
technology for objective function and optimization | * Hardware=in
ay techniques ~the-loop
1-2 low—carbon traffic + S/W development for mitigation of Simulation(S/W and
management and traffic congestion and low—carbon H/W) for developed
9 based traffic signal optimization optimization
reduced urban traffic | « Test-bed construction and technique
. evaluation for performance
performance
congestion evaluation on developed .
L ) evaluation
optimization techniques
Transportation » Technology development for ) lirc“nh;;tliilgg for
. demand-responsive green—driving operation connected connection between
2 Detailed road management with public transportation payment terminals of
Project 9 » Development of low-carbon active public transportation
technology freight transtpct)rtart]lon| operating and tags within
development management technology green—driving vehicles
» Operation recording
« Analysis on characteristics of device within
Technology public transportation use performznce
) improve
development for * Technology for linkage between o )
. vehicle tag and payment terminals green driving vehicles
green—driving » Performance improvement of * Business mOd,e'
2-1 between public sector

operation connected
with public
transportation

operation recording device within
vehicles

» Development of green—driving
participation inducing business
model

and private sector for
providing incentives
System for monitoring
emissions from
freight transportation
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» Active—type freight
Development of » Development of emission transportation
. monitoring technology for freight management and
low-carbon active transportation information system
freight transportation » Active—type information for handling freight
2-2 . management system for handling transportation
operating freight transportation + Study on
management « Study on practicalization of freight practicalization of
transportation operation freight transportation
technology management operation
management

IV. Pre—feasibility Study

O As a result of pre—feasibility analysis on planning challenges, all 4
projects proved to have economic feasibility with AHP= more than 0.5;
AHP=0.751 for car sharing and connection system development project,
AHP=0.730 for rail-based vehicle transportation system project,
AHP=0.793 for traffic forecasting system technology project, AHP=0.670

for eco—friendly road management technology project.

O However, it has little possibility to carry out car sharing and connection
system development project as well as rail-based vehicle transportation
system development project within 5 years of research and development
due to financing problem. In case of eco-friendly road management
technology development, there exists redundancy in the 2nd detailed
project (transportation demand-responsive road management technology
development). Towards the above mentioned issues, reconsideration and

review 1s required.
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AHP Results on Planning Research Alternatives

Car Sharing and Rall—pased Traffic Sepittnely
: Vehicle . Road
Connection , Forecasting
Transportation Management
s System System
Feasibility System Technology
Development Development
Development Development
In—oper | Non—op | In—oper | Non-op | In—oper | Non—-op | In-oper | Non—op
ation eration ation eration ation eration ation eration
General 0.751 0.249 0.730 0.270 0.793 0.207 0.670 0.330
Political 0.777 0.223 0.746 0.254 0.801 0.199 0.720 0.280
Technical 0.737 0.263 0.727 0.273 0.788 0.212 0.595 0.405
Economic | 0.734 0.266 0.715 0.285 0.790 0.210 0.693 0.307

V. Utilization Plan
[1 Car Sharing and Connection System Development Project

O To be utilized in establishment of efficient road traffic system through

car sharing system construction and connection system development.

O It is expected to contribute to relieving traffic congestion, solving
parking problems and revitalizing public transportation through connection
system development for car sharing system construction and efficient

operation.
[ ] Rail-based Vehicle Transportation System Development Project

O The specification of RVTS ramp infrastructure will be useful for the
design and construction of RVTS infrastructures including ramps and

station when developing RVTS project in the future.

O The products will be used for operating the unmanned catenary—free

tram and/or rail-based transportation modes.

O The products will be utilized in rail-based transportation systems and its

operating system.

O The products will be usefull in the design of the RVTS operation center

and its construction in the future

[ 1 Traffic Forecasting System Development Project
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O To be utilized in mutually complementary operation and management of
traffic information through organic linkage with Korea Highway

Corporation, the National Police Agency and municipalities

O To be utilized in providing user-customized forecast information and

developing forecast information-based traffic management strategies

O To be utilized in systematic management and efficiency of operation

system for traffic forecast information

O To be utilized in construction plan for connection system with the

existing traffic management center

O To be utilized in supplying information users providing travel schedule

information with customized—forecast information

O To be utilized in a base for improvement of forecast information
providing method and work-out plan for improvement of traveler pattern

change simulation model

O To provide a base in deciding effective information providing method for

traffic forecast based on verification results

O To be utilized in effect analysis of planned ITS construction section and
traffic management in surrounding roads in case of traffic forecast

information provision and events

[ 1 Eco—friendly Road Management Technology Development Project

O To be utilized in construction of eco—friendly/efficient national road
traffic operation system through carbon-emission reduction technology in

operating road traffics

O To be utilized in reducing energy consumption and carbon dioxide
occurred from vehicles through implementation of eco—friendly and

rational road traffic operating system

O To be utilized in reducing logistics and congestion costs through
inducement of increase in vehicle mobility and congestion mitigation,

thereby helping to reduce social costs of the entire country

— XIX —
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2) Safe Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users

3) Highway Safety Improvement Program (HSIP)
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