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'Welcome |

| am Chang-Yeon Kim, president of ITS Korea (Intelligent Transport Society of
Korea). | am happy to share this report with you all.

ITS Korea has led the history of Korea's ITS development since our establishment in
1999 based on National Transport System Efficiency Act.

Since then, ITS Korea is committed to solve traffic and environmental issues as
a representative ITS organization in Korea with the industry-university-institute
collaboration.

We are working on standardization, performance evaluation, ITS standard
verification, R&D, overseas business, consulting, and project management with the
slogan of “Smart Move, Better Life.”

As a result of our efforts, we have contributed to ITS implementation and
development in Korea including increasing the modal share of public transportation
in Korea. In addition, we have introduced the globally recognized Korean ITS such as
smart card, BIS (bus information system], Hi-Pass, etc. to the world.

Despite the difficult situation caused by COVID-19, | hope the world will work
together to create a better world.

| look forward to your cooperation and support.

Chang-Yeon Kim
President, ITS KOREA
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Goals of ITS KOREA

ITS KOREA (Intelligent Transport Society of Korea) was established in year 1999 to leverage Korea's

advanced ITS technologies to drive new global trend of ITS products and services. As the bridge for

private and public sectors and academia, ITS KOREA is open to digest the industrial opinion, to propose

the policy and to promote ITS business, propose R&D and many other activities to boost up the industry.

« To establish close cooperation relationship among private sectors, public sectors, and academia.

« To provide the technical advice on the national ITS policy and strategies.

« To strengthen international status by leading various international cooperation and overseas
marketing.

« To secure advanced technologies by conducting specialized and creative researches and strengthening
core abilities.

« To vitalize the market and promote growth in ITS industry by organizing and attending conference,
exhibition, congress, forum, and so on.

Relevant Laws and Regulations

« National Transport Systems Efficiency Act (Article 91. Foundation of Intelligent Transport Society of
Korea, ITS KOREA)

« |t states that ITS KOREA is founded to foster growth of ITS as well as to effectively establish and
manage ITS including ground, maritime, air transportation accredited by Minister of Ministry of Land,
Infrastructure and Transport (MOLIT) and ITS KOREA was appointed as official organization to take
this role by law (Feb. 2011).



Q) ITSkoren

03

g Main Tasks

Standardization

+ Build Standard Basis Environment

* Support Standard Development

*Disseminate and Maintain of
Standard, Support Private Driving
Standard Development

Project Consulting

* Project Action Plan

* Project Ordering, Contract Assist

* Project Launching and Processing,
Quality Control

* Inspection for Completion

Education

* Develop the Education Courses
and Materials

+ Conduct Basic and Professional Education

* Professional Instructors and Joint
Education Program
* Manage Training Courses

Standard Observance
Verification & Certification

+ [TS Standard Conformity Assessment
+ ITS Testing / Inspection
+ RSE ID Allocation

g ITS koren

Designated by MOLIT as
National Oranization for

+ ITS Standards

+ ITS Standard Observance Verification
+ TS Performance Evaluation

* International Cooperation

* C-ITS Pre-deployment

COSDICooperati izati

by Korean Agency for Technology and Standards(KATS)

Dedicated ITS Educational Institute
by Ministry of Employment and Labor

ITS Inspection Body
by KOLAS(Korea Laboratory Accreditation Scheme)

Overseas Business

+ Overseas Maketing Research

+ Promote Korea ITS Technology
+ Customized ITS Consulting

+ 1:1 Business Matching

+ ODA Project Development

g Number of Employee : 97

Future Strategy Bureau
ITS Academy

Chairman

President

Performance Evaluation

* Inspection for Approval Construction
& Regular Inspection

+ Education, Public Relations,
Training, Technology Exchange

* Regulation, Technology, Method
Development

+ Information, Collection & Dissemination

R&D

* Policy on Road and ITS

+ Grand Scale of National R&D

* Projects Evaluation, Investigation,
Analysis

Global /
Domestic Alliance

* International Cooperation with the
ITS Related Organization

+ Assist Membership Company

+ Organize Domestic & International
Conference

Digital Road Project
Management Bureau
Bid Committee for 2026 ITS
WC in Gangneung(TF)

Center for
Planning & Strategy
-ITS Planning & ITS Korea
Management

- Accounting & Administrative
Support

- Support for Membership
Companies

- Education & PR

Center for
Standardization

- ITS Standardization

- Development, Operation,
Management of ITS Standard

- ITS Verification - Certification

- ITS Performance Evaluation

Government Business
Support Center

- International Cooperation &

Event Hosting

- Overseas Market Development
- ITS Project Management
- Consulting

R&BD Center

- Proposal for National Policy

Direction & Future ITS Blue Print

- Planning, Analysis of Designs,

Study on ITS

-ITSR&D
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“4) History of ITS KOREA

History Designated as National Organization for C-ITS Pilot Project for Local
Governments by MOLIT

Designated as National Organization for International Cooperation on ITS by
MOLIT

Accredited as KOLAS Inspection Agency for ITS Performance Evaluation
Designated as Joint Training Center for Transportation / ITS by MOEL
[Consortium for HRD Capacity Building Program)

Designated as Exclusive National Organization for C-ITS Pilot Project by
MOLIT

Designated as Exclusive National Organization for ITS Standard by MOLIT
Designated as Cooperating Organization for Standards Development (COSD)
by KATS
Establish and Operate ITS Standards of Estimate
Accredited as Statutory Body
Host the 17th ITS World Congress in Busan, Korea
Designated as National Organization for ITS Performance Evaluation by
MOLIT

Designated as National Organization for ITS Standardization by MOLIT
Designated as National Organization for ITS Standards Observance
Verification by MOLIT
Host International Workshops & Seminars
Operate ITS Standards Assembly
Host the 5th Seoul ITS AP Forum

WAEEVOLERS Establish the Long-term Development Plan for ITS Korea
Establish ITS Korea / as Registered Organization
Host the 5th ITS World Congress, in Seoul, Korea

o =
Monthly 175 ‘ Standard | TS _ .

2021
ITs BEEY

13z 0

aEm—— ]

All 2021 Estimation 2021 ITS Investment

Guides in ITS Overlook in Korea

Issued on 2021.03.18. Issued on 2021.03.18. for members for members free of charge
USD 20 (free online) USD 20 (free online)

Issued on 2020.05.29.
USD 80
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‘4) standardization

* Designated the organization dedicated to ITS standardization by MOLIT (Ministry of Land, Infrastructure and Transport]

* Designated Cooperation Organization for Standards Development [COSD] by KATS [Korean Agency for Technology and
Standards)

* Administration of the ITS Standards Assembly (Private Standards Bodies]

Contributing to laying the foundation of ITS industry by carrying out standardization
on behalf of MOLIT, administrating private standards bodies, and doing international
standards cooperation activities, etc.

Laying the
Foundation for
Standards

* Preparation of systems related to standards
+ Participation in the revision of national ITS architecture

+ Development and reorganization of national standards [KS) in the ITS area
* Support for the development and maintenance of technical regulations
+ Administration of ITS general assembly

Standard
Development
and Support

Standard
Dissemination
and
Maintenance,

* Regular training for ITS Standardization
* Support for cooperative activities of international standards
* Publication of ITS terminology dictionary, Korean ITS standardization activity report, etc.

Main Activities

+ Supporting International Standardization Activities (ISO/TC 204)

* Supporting IS0/TC204 WG 1,5,9,10,18 Specialist Activities

* Develop the Technical Regulations and Support the Related Activities

* Develop the Technical Regulations Conformity Test

« Standardize De Facto Standards ~ + Administrate the Standards Assembly  « Establish and Publish Total 75 Standards

* Operate the National ITS Data Registry and ITS Architecture Website

« Build and operate the website
for National ITS Standards
[National ITS Data Registry of
Korea)

« Carry out the standardization
training course and education
class every year

http:/dr.its.go.kr
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) Verification of ITS Standards Observance

« Designated ITS Standards Observance Verification Organization by MOLIT (Ministry of Land, Infrastructure and

Transport)

« Designated the organization dedicated to ITS standardization by MOLIT (Ministry of Land, Infrastructure and

Transport)

Evaluating and determining whether or not systems subject to national standards meet
the relevant ITS standards through objective test methods defined by third party when a

new ITS is built or changed

project operator

© Systems that are established (or changed) based on the implementation plan approved by the

© Systems that are established by an operator after obtaining permission from relevant authorities

© Reference systems in connection with the verification target systems

© Basic transport information exchange (between centers)

© Public transportation (bus) information exchange (between centers)

Verification of ITS Standard Observance

Conformance Test of ITS Standard

* The application of the national technical regulation
“the basic traffic information exchange”

¢ ETCS System Conformance Test

* The application of the national technical regulation
“the basic traffic information exchange I1”

* 0BU Conformance Test

* The application of the national technical regulation
“the public transport (bus) information”

 Traffic Information Collection&Provision by DSRC
Conformance Test

 Toll Violation Enforcement System Conformance Test

* The application of the national technical regulation
“the basic traffic information exchange IV”

¢ Tunnel Integrated Wireless Communication System
Conformance Test

* The application of the national technical regulation
“ETCS by DSRC”

¢ Tunnel Incident Detection System Conformance Test

 Other ITS Related Conformance Test
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“4) Performance Evaluation

« Designated organization dedicated to ITS Performance Evaluation by MOLIT (Ministry of Land, Infrastructure and
Transport]

« Accredited inspection agency evaluating VDSs & AVIs by KOLAS [Korea Laboratory Accreditation Scheme)

Improving traffic information traffic information quality by ensuring that the functions
of ITS equipment are kept above a certain level according to ITS performance evaluation
standards of MOLIT

— N\

© Vehicle Detection System (VDS)

O Automatic Vehicle Identification (AVI)
© DSRC Traffic Information System

O Incident Detection System (IDS)

O High Speed Weight In Motion (HS WIM)

Conformance Test of ITS Standard

Contributing to ITS quality improvement by testing whether the performance of ITS-related equipment
products and services meet performance requirements of ITS group standards

O Electronic Toll Collection System (ETCS)

© On Board Unit (OBU)

© ANPR (Automatic Number Plate Recognition)
© Low Speed WIM System (LS WIM System)

© Tunnel Radio Rebroadcasting System

© Automated Tunnel Incident Detection System

To issue KOLAS inspection report for ITS Performance Evaluation

- Target devices : VDS (Vehicle Detection System), AVI (Automated Vehicle Identification)

- Execution : : Inspection for project completion, Regular inspection

- Methods : In accordance with the guidelines of ITS project implementation — VDS and AVI
Performance Evaluation (latest version)

- After the inspection is completed, the official KOLAS inspection report will be issued
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“4) Project Management & Consulting

&)

« Designated ITS project consulting organization [Article 14 of ITS project implementation guidelines]

« Designated Project management organization dedicated to C-ITS pilot projects for local governments [by MOLIT]

Evaluating and determining whether or not systems subject to national standards meet
the relevant ITS standards through objective test methods defined by third party when a
new ITS is built or changed

. Consult the Ordering Body about Project Implement Action Plan Fundraising
Planning of Method RFP and Bidding Guide Manual of Technology Proposal

ITS Project - .
Pre-research and Analyze the Current Condition of Implement site

* Manage the Implement Process

* Report the Daily / Weekly / Monthly Process
* Quality Control

« Safety Management

* Implement Management

Conducting of
ITS Project

« Verification Standard Observance

* Inspection for Completion

Completing of * Evaluation of Unit and Integration Test
Project « Evaluation of System Performance

* Post Research & Analyze

« Comparison Analysis of Before and After

Work Scope of ITS Project Management by Period

« Consult the Ordering Body » Manage the Implement « Verification Standard
about Project Implement Process Observance
Action Plan Fundraising « Report the Daily / Weekly / « Inspection for Completion
Method RFP and Bidding Monthly Process « Evaluation of Unit and
Guide Manual of Technology * Quality Control Integration Test
Proposal « Safety Management « Evaluation of System

« Pre-research and Analyze « Implement Management Performance
the Current Condition of « Post Research & Analyze
Implement site « Comparison Analysis of

Before and After
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«;g» Research & Development

« Designated organization dedicated to management of C-ITS pilot project [by MOLIT]

Leading development of ITS industry by directly carrying out tasks for related policy -
academic research, and technology development to support national ITS policy and to
present the blueprint of future ITS

+ Study on the establishment of ITS policy of central/local government & road
Proposal of management organization

CEHCLEIRLTA  « Study on laying foundation for Standardization, performance criteria, diagnosis
Direction evaluation, etc.

* Planning, design, analysis and evaluation study for systematic ITS project

* National R&D proposal according to future traffic environment change
Future ITS * Development of new ITS fields & new growth Creation
EllEpIE « Carrying out the development of C-ITS standardization and certification standard

Proposal of

| - Establishment of a roadmap for research that has not yet been conducted
of Leading *+ Customer-oriented & Field-compatible Research

R:searCh « Support for Korea's ITS export based on various research experience and
DB development technology

i KEC, Regional Government Offices, Local Governments
FTMS, National Expressway, Local Governments ITS
Master Plan, Implementation of Project R&D

Ministry of Land, Infrastructure and
Transport(MOLIT),

National Integrated Transport System
Efficiency Act National ITS Master Plan

Implementation
of ITS Projects

‘ g ITS koren

Large-Scale
National R&D Etc.

Road & ITS Policy

KAIA, KEC COSD, National Research Institutes, Companies, Etc.
Cooperative ITS Pilot Deployment Feasibility Test and Project Evaluation, Test & Evaluation,
Cooperative Autorated Driving Highway System Implementation of Standardization

KAIA (Korean Agency for Infrastructure Technology Advancement)
KEC (Korea Expressway Corporation)
COSD (Co-operation Organization for Standards Development)
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“‘,»;;)) Overseas business & International Cooperation

« Designated organization for international cooperation on ITS by MOLIT (Ministry of Land, Infrastructure and Transport)
« Operation of ITS International Business Assistance Center (intl.its.go.kr)

Contributing to Korean ITS export by carrying out international cooperation and supports
for overseas market entry on behalf of the government

ITS KOREA assists Korean ITS businesses that want to enter overseas market
as well as promotes overseas business. For overseas countries hoping to
introduce ITS or to work with Korea, ITS KOREA also provides the customized
consulting, the opportunities for sharing Korean ITS technologies and
experience, and business matchmaking.

Global Cooperation to Provide the Chance to Share ITS Knowledge and Experience

« Host ITS Roadshow hosted 29 times in 22 countries which are evaluated as

potential export market, since 2009.

 Organize Exhibition and Seminars to promote Korean ITS technologies and
services

» Hold Invitation Workshop to provide professional training course for sharing
ITS policy and technologies

ITS Roadshow Exhibition ITS Invitational Workshop

ODA Project Development in ITS

+ Arrange EDCF loan and KOICA grant for carrying out overseas ITS projects
+ Encourage overseas countries to establish ITS by using various Korea ODA like KSP and
funding program proposed by government ministries (Ministry of Land, Infrastructure and
Transport, Ministry of Foreign Affairs and etc.)
- ODAfor ITS projects in Colombia, India, Ukraine, Vietnam, Mongolia, and Indonesia proposed
for funding.
*In case of insufficient budget for ITS projects in your country, take advantage of funding
assistance in Korea
* ODA (Official Development Assistance), EDCF (Economic Development Cooperation Fund)
* KOICA (Korea International Cooperation Agency), KSP (Knowledge Sharing Program)
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Providing the Customized ITS Consulting for Overseas Countries

« Conduct Feasibility Study to lay the groundwork for successful projects
- ITS KOREA conducted F/S on ITS construction projected in 4 cities in Colombia and in
Santo Domingo, the Dominican Republic.
« Establish Project Master Plan for actual ITS project execution
- Review and analyze the local transportation conditions, relevant policies and technologies
on behalf of the client country
- Provide the budget and the detailed action plan for project implementation
- ITS KOREA established ITS Masterplan for Colombia in 2019-2020
- ITS KOREA established Egypt Alexandria Urban Transport Modernization (ITS) Master
Plan Project in 2020

)

Analysis of local traffic conditions Site Inspection Specification for ITS

Global Business Hub for Korean & Overseas ITS Projects

« Arrange 1:1 Business Matching and Networking

+Search and introduce the optimal business partner for both Korean and oversea
companies, if required for ITS project

+ Build business network and strengthen cooperation among international ITS agencies
(Signed MoU with 21 organizations from 25 countries ; Netherlands, Germany, Russia,
Malaysia, Mongolia, USA, Sweden, Singapore, UK, India, Indonesia, Japan, China,
Kazakhstan, Canada, Colombia, Croatia, Thailand, Turkey, Poland, Australia

+ Provide the best course of Technical Visits for introducing various traffic centers on demand

1:1 Business Matching MoU Signing Technical Visit
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Overseas Project List

No. Name of Project Year Project Owner
Project Management Consulting for ITS Implementation in Medellin, 2020-
1| Colbmbia 12nd Year] ° P 2021 MOLIT
2 Egr]gjpetcﬁlexandria Urban Transport Modernization (ITS) Master Plan 2020 MOLIT
3 Establishment of National ITS Master Plan for Colombia T MOLIT
Project Management Consulting for ITS Implementation in Medellin,
4 Colémbia [WStgphase] ’ P 2019 @I
Feasibility Study on National Standard-based Interoperable Automatic
5 | Fare CollgctionySystem in Philippines Program . 2018 KEXIM
6 | Improving Urban Traffic Management in Medellin, Colombia %8%3_ MOLIT
Support for the Establishment of Bus System Reform Strategy in
7 BaFr)lFéung, Indonesia y v 2017 KEXIM
Implementing an Automated Fare Collection System for Public
8 Trapnsport in Cairo and Alexandria, the Arab Reypublic of Egypt 2017 KEXIM
The Master Plan for Integrated Center System of Southern Expresswa
9 Network of Vietnam J y P Y2017 MOLIT
10 Feasibility study on Metro Manila's ITS implementation for EDCF 2017 ICAK
Public-Private Partnership for Urban Transportation Infrastructure in
1M ooy P P 2016 KEXIM
Feasibility Study to Install an Integrated Traffic Management Center,
12 Malaysiay Y 9 9 2016 ICAK
The Master Plan for Intelligent Transport Systems for Medellin,
13 Cebombia 9 port Sy 2016 MOLIT
14 | ITS invitational workshop for Colombia (2™ year) 2016 KOQICA
Support for the Development of Transportation Infrastructure and
15 | By Fic Transport SysteEn in Bandung, ,Ijndonesia 2015 KEXIM
16 Traffic Management Plan for Jaber Causeway Project 2015 | Hyundai Autoever
17 Nationwide Smart City ICT Master Plan for Kingdom of Saudi Arabia 2015 NIPA
18 ETCS feasibility study for Mongolia 2015 NIPA
19 | ITS invitational workshop for Colombia(1st year) 2015 KOICA
Technical Assistance: Feasibility Study on establishment of BRT in
20 Ulaanbaatar / / 2013 ADB
21 | F/S of the establishment of ITS in Dominican Republic 2010 KEXIM
22 | F/S of the establishment of ITS for 4 cities in the Republic of Colombia | 2009 KEXIM

- MOLIT : Ministry of Land, Infrastructure and Transport of Korea
- KEXIM : Export-Import Bank of Korea

- |CAK : International Contractors Association of Korea

- KOICA : Korea International Cooperation Agency

- NIPA : National IT Industry Promotion Agency

- ADB : Asian Development Bank
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(€3 - -
“2) Domestic / Global Cooperation
« /TS organization in Korea

« Facilitating mutual cooperation with public and private sectors

Conducting activities to share information on ITS-related policies, market, technology
trend and collaborate on it for consolidating the private sector capacity of the ITS industry
and maintaining a cooperative system between industry and academic research

- Operating member’s meeting

- Hosting ITS Seminars

- Maintaining alliance with ITS related organizations
- Proposing Policies for ITS system improvement

ITS KOREA is your best partner for Global Business

= « International
Cooperation
Exchange

and Cooperation
with Overseas

ITS Organization
Promote the
Advanced Korean ITS

+ MoU(Memorandum of
Understanding)
Signing

Congress
nisterial Round 1 * Host the

il e International/
Domestic Seminar
Establish Forum Upon
Members Needs and

Request along with
Market trend

+ Attend / Host ITS AP
Forum and Exhibition

* Attend / Host ITS
World Congress

* Membership Only
Events (e.g. hope day, »
workshops,

* Business Matching symposium and etc.)

(Find the Right
Partner in Kgorea and % * Arrangement for TS |
Around the World) & Service & Technology

Tour in Korea for
Foreign Business
Visitors
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« To show Korean ITS experience & know-how

« To build mutual cooperation with overseas countries

) International ITS Workshop

Objectives

+ To understand concept, background and necessity ITS introduction in Korea

+ To learn Korean strategies including laws and policies to effectively deploy ITS in Korea
nationwide

+ To learn individual ITS services in aspect of technology - Advanced Traffic Management
Systems, Bus Information System, and Electronic Toll Collection System and etc.

« To learn the recent technological developments in ITS

» To exchange the statistical facts and ideas on urgent issues facing in each city and find out the
customized solutions to deal with those problems

« To strengthen future cooperation in ITS area

KOICA ITS Workshop 2019

+ Title: Capacity Building for Achieving Effective Transportation Using ITS

+ Duration: 21 days

« Number of Participants : 15 participants from 8 countries (Azerbaijan, Egypt, Gambia,
Indonesia, Laos, Nigeria, Peru, Tanzania)

+ Language : English

DETAILED PROGRAM SCHEDULE

Dayl | Arrival

Day 2 ‘ KOICA Orientation

Introduction to KOICA & Program
ICClInternational Cooperation
Center] tour

Hompage registration
Welcoming luncheon
Introduction to daily life in Korea
Training on basic Korean
Training on ODA or gender issue

Day 3 ‘ Orientation / Lecture / Country Report

Orientation

[Lecture 1] Current status of ITS in Korea
Presentation on the country report (by each city)
Action plan methodology

Day4 ‘ Lectures
[Lecture 2] National ITS policy & plan

[Lecture 3] ITS standardization
Group Discussion on action plan

Day5 ‘ Lectures / Study Visit

[Lecture 4] Transportation Policy in Seoul city

[Study Visit] Seoul TOPIS & hands-on experience of public
Transportation

[Study Visit] LG CNS

Day6  Fieldtrip

[Field trip] KIAP(Korea Intelligent Automotive Parts Promotion
Institute)

- Poving ground for driving

[Field trip] Busan Traffic Information Center

Day7 | Fieldtrip

[Field trip] Samwon FA
- Transportation Card system and facilities
Busan City Tour
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DEICYALS Program Description Date / Time Program Description

Day8  Fieldtrip
Gyeongju Cultural experience

Day 9 ‘ Free time

Day 10 ‘ Lectures / Study visit
[Lecture 5] Introduction of ITS in expressway

Move to Anyang city
[Study visit] Anyang U-traffic center

Day 11 ‘ Lectures
[Lecture 6] Traffic signal management & control
[Lecture 7] Traffic center system
Group work on Action plan
Day 12 ‘ Lectures / Study visit
[Lecture 8] Weigh-in-motion system
Move to Korea Expressway Corporation (KEC)

[Study visit] Smart Highway Demonstratio

Day 13 ‘ Lectures

[Lecture 9] Bus information system

[Lecture 10] Electronic Payment for Public Transportation

Group work on Action plan

Day 14 ‘ Cultural experience

Seoul City Tour

Day 15 ‘ Free time

Day 16 ‘ Lectures / Study visit

[Lecture 11]ITS communication and Network
[Study visit] KEC traffic information center
Group work on Action plan

Day 17 ‘ Lectures / Study visit

[Lecture 12] Traffic information and Big data
[Study visit] NTIC (National Traffic Information Center]

Day 18 ‘ Lectures

[Lecture 13] Parking information system
[Lecture 14]ITS project process flow
Group work on Action plan

Day 19 ‘ Lectures

[Lecture 15]ITS performance evaluation
Review and final check-up on Action plan
Farewell Dinner

Action Plan / Closing Ceremony / KOICA

pavz Evaluation

Action plan presentation by each and giving feedback
Day 21 ‘ Departure

Cultural Experience

Lecture Study visit to TOPIS

Study visit to C-ITS demonstration site
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“4) Education

« Designated joint training center for Consortium for HRD Capacity Building Program (Strategy field) by Ministry of
Employment and Labor

Providing systematic education programs and professional education to strengthen the
capability of ITS workers and Training value-creating talented persons for development
and promotion of ITS industry

Training of ITS experts based on practical abilities as a joint training center of the
Ministry of Employment and Labor

- Practical training for each job
- Combination of theories and practical training
- Demand-focused training reflecting feedback from the field works

Providing customized training that meets individual company’s request to foster workforce
- Flexible program to meet corporate requirements
- Training program development based on the analysis of jobs of trainees
- Discussion about training direction and content with HR personnel

ITS Education Courses

* Program
Understanding Big Data and How to utilize it for TS
Advanced
Advanced and connected Technology with C-ITS
Development of ITS Network & Security Solutions for Quality Management
Overseas project ICT Integrated Monitoring System of ITS System
Upper How to make a Proposal for V2X Communication and Operation and Maintenance of Sever
Intermediate Overseas Project Security Technology and Database for Traffic Center
How to make a Proposal for Services Specification and Operation and Maintenance of
Public ITS project Implementation for C-ITS communication for TS
How to Utilize Network
Technology for ITS

Intermediate

Understanding and Practice
on EMME4

Understanding and
Practice on VISSIM

ITS Project Management
based on Case Study

Technology and Application on
Smart Tolling

Technology and Application on
Incident Detection System

Implementation and Operation for
Signal Control System

Operation and Maintenance for
Operation and Maintenance for TTMS
(Tunnel Traffic Management Systern)

Operation and Maintenance for
FTMS/ATMS

Beginner

Blueprint and Bill of
Quantity for ITS Project

Detailed Design of ITS System

Pre-Beginner

Basic Practice for ITS Project

Project Planning &
Management

System Design &
Implementation

System Operation &
Management
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Chart of KOREAN ITS Companies

Traffic ;
; f : Commercial
Traffic Electronic | Information Traveler Advanced H
Gy N Management [Transportation| Payment | Integration/ | Information | Vehicle/Road Vehicle Others
Management Operation
AIRPOINT Co., Ltd. ° °
algo-thing corp. ° °
AUTOCRYPT Co., Ltd. ° °
Bucheon City ° [ [ ° [
Bucheon City Urban ° ° ° °
Corporation
CARNAVICOM Co., Ltd. ° o °
CEST Co., Ltd °
Chemtronics °
DAEBO COMMUNICATION &
SYSTEMS Co,, Ltd ° ° ° ° ° ° °
DAEYEONG UBITEC Co., Ltd ° L] [ [ °
Easy Traffic Technologies, °
Co,, Ltd
EB CARD ° ° ° ° °
Ericsson-LG ° ° ° ° ° ° °
essys Co., Ltd o ° °
ETRI °
Eunsung.Trasys Co. Ltd. o
Gangneung City ° ° ° ° ° °
GITSN Inc. L] ° °
HANATECH SYSTEM Co., Ltd. ° ° °
HANILSTM Co., Ltd ° ° °
Hanwha Systems Co., Ltd ] ] ] e °
HighGain Antenna ° °
HYUNDAI ITS
ELECTRON 0, LTD ° ° ° ° ° °
Innowireless ° ° [ °
InPEG Vision Co.,Ltd. ° [] ° °
IT TELECOM Co., Ltd o ° o ° °
ITRONICS CO., LTD ° ° °
JastecM Co.,Ltd. °
Jin Woo Industrial Co., Ltd L] ] ° e °
Keon-A Information
Technology Co., Ltd ° °
Korea Consultants
International Co., Ltd ® hd ° °
Korea Electric Traffic Co., Ltd.
tional Co,, Ltd ° ° °
Korea Expressway ° ° ° °
Corporation




21

Traffic

Company Name MarTargfef;;em Transportation %:;g(;r:]itc :RIZ;T‘;T(‘)%[} In.frgilvneatfizm VQSZ[?/%L C;\F/ﬂemrgat Others
Management peration
KOROAD o ° °
KR industry Company °
KT ° °
LG CNS ° ° ° ° ° ° ° °
LG U+ ° [ °
LOTTE Datézotrlgprv;rr:;/umcaﬂons ° ° ° ° ° ° ° °
METABUILD Co., Ltd o °
MORU In(élfltlltaé Systems ° °
MQNIC Co, Ltd. ° ° ° ° ° °
NDS Corporation ° ° ° °
Neighbor System ° ° ° °
NOVACOS Co., Ltd ° °
Penta Security Systems Inc [
POSCO ICT ° ° ° ° ° °
RANIX ° ° °
RexGen Co.,Ltd L[] L[]
ROADKOREA Inc. o o
SAMWON FA Co., Ltd [ ° ° °
SAT(System and Application
Technology) Co., Lt Co, Ltd ° °
SATECH CO..LTD o ° °
SDsystem [ ° [ [ ° °
SEOUL TECH CO., LTD o ° ° °
Signtelecom Co., Ltd. L[] o ] o
Songam Syscom Co., Ltd [ ° °
sTraffic o ° ° ° °
THINKWARE Systems ° ° ° °
Corporation
TmaxData Co., Ltd ] o °
Tmoney Co., Ltd ° ° °
TOPES Co., Ltd o °
TRACOM. Co., Ltd. o ° °
UNISECU INC °
Wayties Inc. o
WIABLE Corp. °
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‘4’ AIRPOINT Co., LTD. Arpaint

Company Overview

Airpoint has total solutions in the ETCS (Electronic Toll Collection System] field, such as DSRC
(Dedicated Short Range Communication) chip solution, 0BU[On Board Unit] and RSE(Road Side
Equipment). Especially, using the chip solutions(RF IC, Modem IC] which were developed and
manufactured from Airponit, the problem of ‘Delay’ has been sloved. Futhrermore modem chip and
RF chip are developed and supplied as one-chip solution(RF IC+Modem IC+CPU] since 2020. OBU
which launched as RF type, IR type, and rear-view mirror type have sold more than 150,000 units
a year in Korea. ETC RSE, the one equipped on the road side for communication with OBU, it also
has lots of sales references to many road construction companies and local governments of Korea.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software [JSI [JConsulting [ Others ( )

Ongoing ITS project or R&D

Project

- ETC authentication system design and offering (Korea Expressway Corporation)
- DSRC Modem Chip, RF Chip design and offering[AEC-Q100 Certificate)

- DSRC ETC RSE design and manufacturing (Korea Expressway Corporation)

- DSRC ATMS RSE design and manufacturing (Local Government)

- China ETC Chip, OBU design and offering for Before Market

R&D
- ETC One-Chip Solution design(RF IC+Modem IC+CPU])
- Developed a piecemeal vehicle electronics wireless connection part applying BLE-based wireless payment standard
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Others
Patent No

- Confirmation of small business in the management innovation type

- Certificate of foreign-invested company registration

- Certificate of environmental management system

- Confirmation of part material specialized company
- Certificate of TL9000 & 1S09001
- Certificate of IPO candidate selection

- Certificate of Innobiz membership

- Certificate of R&D rediscovery task TTA
- Certificate of 5.8GHz DSRC, OBU and TTA

ITS Product & Technologies
1. ETC 0BU(On-Board Unit)

3L OBURH (Hipass)
GPASS AP100S
PR EIRfRI |
o|i=Cixtole] oj2ial cixtel
GPASS AP700

(SIMBL=S)
54W x54Hx 11D mm

ZAY, 27, 2EY CAR!

GPASS AP500S
69W x65H x 1D mm
ULTRA 2203, 283 Cixfel

2. ETC RF Chip

Solution required for OBU development, used to develop TTA-compliant ETCS and ATMS [Automatic
Traffic Management System)

| J
(]

GPASS AP350
62 x 80K X230 mm
22 RS Yy
={ug2) Clxfel stolnja

GPASS AP510
(SH218)

69W x B5H x 11D mm
458014 CHYSIZAIE

GPASS AP600
(ECMB0[2{E)
270Wx 75Hx 10D mm
Aloprag Alasit

A HpCixiel

53 GB/T-20851
27|t 0BU

- Frequency range (Receiver : 5.79 ~ 5.84GHz / Transmitter : 5.79 ~ 5.84GHz)
- Modulation (ASK modulation / Modulation index : 50 ~ 100%]

- Nominal output power : +5dBm / +2dB tolerance / 25dB output range with 0.5dB step / 50 ~ 100%

modulation index with 5% step (2.5% step size between 75% and 95%)

- Data rate

- Receive / Transmit : 1.024Mbps - For Korea
- Wake-up : 14Kbps, Receive : 256Kbps, Transmit : 512Kbps - For China

3. ETC Modem Chip

Solution required for OBU/RSU development, compatible with 5.86hz DSRC RF TTA standard Used for

development of ETCS and ATMS (for domestic and overseas market)

- CPU : ARM Cortex-M3

- Memory : 512KB internal

- Clock Generation : Three Analog PLL for CPU & System / Audio / Modem

- DSRC Modem embedded

- Flexible memory interface : Two SPROM Interface

- Quad |0 supported

- 32-bit addressing supported

- External audio codec interface
- 125 with DMA : use four buffer
- Audio Decoder : Wave/Wavpack supported

OBU is a terminal attached to a vehicle
so that drivers can pay tolls through
wireless  communication  without
stopping when using expressways and
tollroads. Itisasystem thatautomatically
settles tolls through communication
between vehicle terminals and tollgate
facilities using DSRC (Dedicated Short-

Range Communication)
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AIRPOINT Co., LTD.

4, ETC SoC(Modem IC+RF IC)

ETCS OBU is a specialized solution for change development. It supports high-performance MCU and
sound source and is equipped with various peripherals to be used for TTA-compatible ETCS and ATMS
development (both domestic and overseas market)
- Embedded Processor Unit (CORTEX™-M3) - ARMv7-M(Harvard) architecture - Thumb® / Thumb-2
ISA support - 3-stage + branch speculation pipeline - 1.25 DMIPS/MHz
- Frequency range - Receiver : 5.79~5.85GHz - Transmitter : 5.79~5.85GHz
- Radio Access Type : TDMA, TDMA-FDD
- Data rate - Receive mode : 1.024Mbps - Transmit mode : 1.024Mbps
- Modulation - ASK modulation - Modulation index : 50~100%
- Sensitivity (with 0dBi antennal - 14KHz wake-up (85% ASK] : -48dBm - Normal frame (85% ASK) : -65dBm

5. ETC RSE(Roadside Equipment)

RSE e

‘ (DSRCE B¢ DBYL $TIIB/AB)
DSRC RSE(Road Side Equipment, '=47|X|=)5.8 GHz HA|Zt &
0= xfzy] SI| HOIEIS 4, HEPHO] T
0|F Q88 MEHEE VMS, DSRC 0BUY| HiBdH= A|AH

SHIH(0[c})

FRIIS/HS 4Y/5

A2
[ch )

RSESH| 5.8GHzCH%, 10mW 1EA &
(AL 2ARE)
DSRC¥DIRIZ

QHELHX|-ZL])  7dBi+1dB 1~3EA (RSE)
Sl RJ-45(LAN), 4p Conn.(RS-422), 1EA <

He+24VDC o

0015
LANE 4 31 212430} e —
(Remote control)?|5 DSRC 8412l Debugging s
Case 231 7|5 Protect 7|5 uE/EH

6. Smart Tolling System

Itis a system that automatically charges tolls without stopping while driving on the highway using DSRC even if a terminalis not
installed. A next-generation toll payment system in which the unmanned camera of the toll booth recognizes the license plate
number, calculates the distance traveled, and notifies the driver of the toll.

I
‘ Contacts

General Information

Company Name : Airpoint Co., Ltd. Name : Duna Kim

Website : www.airpointglobal.com Department : Overseas Marketing Team

Address : 204, 187, Techno 2-ro, Yuseong-gu, Phone (office) : 82-42-484-5460
Daejeon, Republic of Korea Fax (office) : 82-42-485-5460

Phone (mobile) : 82-10-9087-5024
E-mail : toona21(@airpoint.co.kr
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‘4’ algo-thing corp.

algo-thing
Company Overview

algo-thing Co., Ltd. is a startup that aims to solve urban problems by collecting and analyzing
energy, frequency, and vibration using a complex sensor of a 60GHz radar and camera.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | J

2nd category
M Hardware M Software [SI [JConsulting [JOthers | )

Ongoing ITS project or R&D

We developed a solution to solve the parking and black ice problem by analyzing the parking surface
information and road environment information collected through radar and camera through
artificial intelligence and linking with the service through the LTE network. | want to connect.

Others

We have 4 patents related to on-street parking and road environment measurement, and 1
patent is pending.

- Complex sensor-based unmanned constant monitoring system for moving objects

- On-street parking management device and method therefor

- Parking management system using smart mobility information

- Method and device for measuring road surface condition using sensor data

- A device and method for monitoring a parking area for the disabled using radar
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ITS Product & Technologies

Product Offerings

Smart road parking management solution

« Parking surface information collection solution based
on complex sensors using radar and camera

« Stand-alone device configuration reduces installation
and maintenance costs

algo-thing corp.

Black ice detection road surface environment
measurement solution

« Standard settlement process

« 35mm to 120mm forward, recognizing

« Between the car and the calculator

Al QNS ISH= EOL0IX,

o wamn
M= oim
Htae

Technologies
A solution for smart parking-lots based on

integration of sensors for radar and cameras.

« Identifying location of cars approaching to or
departing from a parking space and determining
region of interest (ROI) by processing signals from
radar sensors.

« Processing ROl only : This solution can be adopted
into low-capacity mobile devices as the volume of
video data is reduced by 70% or more.

« Working as a stand-alone device based on a
number-plate recognizing engine and wired and
wireless LTE communications function.

General Information

Company Name : algo-thign Corp.

Website : www://algo-thing.com

Address : 2st 5F, 20, Pangyp-ro 289beon-gil
Bundang-gu Seongnam-si Gyeonggi-
do, Rep of KOREA

AR 22| =t ol I JHs S

Ty
B

P
Be wma

A technology for processing radar data signal

« Feature Vectorize (convlstm, signal2vec] for peaks in a
spectrum.

« Adopting Echo Spectrum into Seq2seq(Autoencoder)
and Attention models to classify physical properties.

/

Name : Cho Seong Gab
Department : COO/ Co-Founder
Phone (office) : 82-31-6983310
Fax (office) : 82-70-8668-3310
Phone (mobile) : 82-10-5552-9776
E-mail : sgcho(@algo-thing.com
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“> AUTOCRYPT Co., Ltd. AUTOCRYPT

—_— ]

Company Overview

AUTOCRYPT is a global leader in automotive and mobility security technologies. Since its spinoff from
Penta Security Systems Inc., AUTOCRYPT was recognized as the Best Auto Cybersecurity Product/
Solution of 2019 by TU-Automotive and acknowledged by MarketsandMarkets as one of the top five
V2X cybersecurity market leaders in the world. AUTOCRYPT continues to pave the way for the mobility
revolution using a multi-layered, holistic approach. Through its diverse product lines, AUTOCRYPT offers
V2X security for cars and infrastructure, V2G security for EVs and the Plug&Charge process, in-vehicle
security for cybersecurity compliance, and fleet management solutions for all types of mobility services.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
B Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others [Automotive and Mobility Cybersecurity for Connected Car and C-ITS)

2nd category
OO Hardware M Software [JSI M Consulting [ Others ( )

Ongoing ITS project or R&D

AUTOCRYPT is actively involved in many government-funded C-ITS projects across South Korea, including
C-ITS implementation projects for Seoul, Sejong, Gwangju, Ulsan, and the Province of Jeju. Some of
AUTOCRYPT's recent work includes establishing a V2X authentication system for Korean highways, a
big data traffic control center for operation in Sejong, ongoing maintenance and support for the Traffic
Information Center of Jeju, and ITS-related consulting for Korea Transportation Safety Authority.
AUTOCRYPT's recent R&D work includes the development and testing of cybersecurity solutions for
OEM Level 4 autonomous vehicles, development of abnormal behaviour management technology for
aftermarket V2X devices, and advanced feature upgrades for V2X authentication systems.
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Others

ITS-Related Patents

- Method and system for issuing CSR certificate for
vehicle-to-anything communication

- Method and apparatus for machine learning

- Method and system for bridging ECA and DCM
and managing enrolment certificates for V2X
authentication systems

ITS Product & Technologies

Product Offerings

AutoCrypt V2X - an authentication and encryption
system for V2X (vehicle-to-everything) communications,
including vehicle-to-vehicle (V2V), vehicle-to-infrastructure
[V21), and vehicle-to-pedestrian (V2P)

AutoCrypt PKI - a public key infrastructure (PKI)
system that provides certificate management used to
authenticate end entities such as cars and traffic lights
in the ITS, built and designed to comply with US SCMS,
European CCMS, and Chinese C-SCMS

AutoCrypt IVS - an in-vehicle security system consisting
of an Intrusion Detection System (IDS) and Advanced
Firewall (AFW), blocking malicious threats from the outside
and monitors communications within the vehicle, while
responding to any abnormal behaviours in real-time

Technologies

V2X Security Technologies

- Secures the broadcast and receival of basic safety
messages (BSM) and other information between the
onboard units (0BU) of vehicles, roadside units (RSU) of
pedestrians, and the mobile devices of pedestrians

- A local certificate manager, AutoCrypt LCM, stores and
manages all certificates

- Designed for both WAVE and C-ITS

- Ultrafast verification speed exceeding 5G requirements

PKI Technologies

- Enrolls new end entities into the system, provisions
identification and pseudonym certificates, and revokes
certificates based on reported misbehaviour

General Information

Company Name : Autocrypt Co., Ltd.

Website : www.autocrypt.io

Address : Sewoo Building 8F, 115
Yeouigongwon-ro, Yeoungdeungpo-
qu, Seoul, Korea

AUTOCRYPT Co., Ltd.

Industry Awards

- Forbes Asia 100 to Watch 2021

- Automotive Cybersecurity Company of the Year by
AutoTech Breakthrough Awards 2020

- Global Cyber Achievement Award by apmalAC Cyber
Mobility Awards 2020

- Best Auto Cyber Security Product/Service by TU-
Automotive Awards 2019

AutoCrypt PnC - a set of secure communication
modules and certificate management systems that
protects both the electric vehicle and its supply equipment
[EVSE) during the Plug&Charge (PnC) process, ensuring
secured vehicle-to-grid  (V2G]  communications  in
compliance with ISO-15118

AutoCrypt FMS - a custom development service
to provide secure fleet management for a variety of
mobility services, from ridesharing platforms to demand-
responsive transport (DRT) services

In-Vehicle Security Technologies

- Security reinforcement and monitoring for electronic
control units (ECU)

- IVS DRA, an integrated management system, provides
in-vehicle security updates and management by
downloading logs and the latest policies and rules
through a remote management server

Plug&Charge Security Technologies

- PnC security and PKI create robust and convenient
authentication, authorization, and billing system

- Complies with 1SO 15118-2 standard for PnC charging
and communications and VDE 2802-100-1

- Supports Open Charge Point Protocol (OCPP), verifying
the contracts between charging station management
systems (CSMS) and mobility operators

9
Name : Keetae Kim
Department : Domestic Sales Department
Phone (office) : 82-2-2125-4010
Phone (mobile) : 82-10-2217-1100
E-mail : domestic@autocrypt.io
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‘4 Bucheon City

BUCHEON

Company Overview

Bucheon City, a creative city of UNESCO, is a vibrant cultural metropolis in the Republic of Korea
known for its rich contributions to modern arts such as comics, film, and music.

Bucheon City is the proud home to the Bucheon Phitlharmonic orchestra, Korea's top orchestra,
and the Bucheon International Fantastic Film Festival, which is filled with thrills audiences with
tales of love, fantasy, and adventures. Bucheon is also known as a high-tech city that has smart
transportation systems and is implementing people-centered smart cities.

Business Area

1st category
H Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category

M Hardware M Software M S| M Consulting M Others (Smart City Infrastructure such as
Self-Network]

Ongoing ITS project or R&D

Ongoing ITS Project
- Real-time-based bus route dynamic allocation system
- Cloud computing-based BIS sharing business at home and abroad
- Smart Parking System : Pre-payment system, Immediate parking fee discount system
*Smart Parking Sharing Hub Center: Sharing and integration public and private parking information

R&D Division : Smart Intersections Based on Al(Adaptive Signal System)
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Others

Smart Bus Information Terminal

- 2-Apr 2015 : Technical Patent Registration

- 25-Nov 2015 : Design Patent Registration

- 22-Mar 2015 : Government Procurement
Excellence Designation

ITS Product & Technologies

Product Offerings

Smart Bus Information Terminal

« Real-time LED module defect detection function
« 33% increase in module resolution the distance
« Real-time media delivery

« Light weighting

Technologies

Real-time-based bus route dynamic allocation
system : To operate bus routes 2,700 times from 14 bus
stops into 6 bus stops, ITS is applied and 8 ITS unit systems
are integrated and integrated to create new technologies.
A system that detects the bus number of the bus entering
the transfer facility and matches it with the bus route

based, Information to assign the bus route in real time to
the zones (3 zones of A, B, C) of the corresponding routes.

iy
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General Information

Company Name : Bucheon City

Website : www.bucheon.go.kr

Address : Bucheon City, 210, Gilju-ro, Bucheon-
si, Gyeonggi-do, Republic of Korea
[Postal Code 14547)

Bucheon City

Smart Parking Lot Unmanned Settlement System
-31-Jul 2019 : Design Patent Registration

Cloud computing based BIS sharing
Cooperation Project at home and aborad

- 2016 Seosan City

- 2018 Namwon City, Oksheon County, Boeun County
- 2018 Mongolian Ulaanbaatar City

Smart Parking Lot Unmanned Settlement System
« Standard settlement process

« 35mm to 120mm forward, recognizing

« Between the car and the calculator

Cloud computing-based BIS sharing Cooperative

Project : A project to share BIS with local governments
that do not have the resources to do BIS service. BIS
public resources (human resources, technical resources,
hardware and software resources] held by local
governments are shared with local governments that do not
have resources under the cloud computing environment to
eliminate disruption of public transportation information
services and promote balanced development.
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Name : Kim, Dong-Suk

Department : Transportation Project Division
Phone (office) : 82-32-625-3832

Fax (office) : 82-032-625-3839

Phone (mobile) : 82-10-2260-7964

E-mail : kylkyndgmail.com
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‘% Bucheon City Urban Corporation Pest

Bucheon City
Urban Corporation

Company Overview

Bucheon City Urban Corporation was established on July 1, 1999, Since then, we have managed
and operated Parking, Transportation, Sports, Atmospheric environment and Cultural facilities.
In addition, the company has been continuously expanding its business area with regional urban
development.

In particular, Bucheon City Urban Corporation is the only public institution in Korea that has
accumulated the related technologies and experiences through the 15-year traffic information
center operation.

Recently, cities are trying to evolve into Smart Cities, and the development of transportation
technologies is a key area of Smart City construction. Bucheon City Urban Corporation is preparing
to play a leading role in the Smart City era through continuous advancement of human resources in
urban development and ITS.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | J

2nd category
OHardware [JSoftware S| M Consulting [ Others ( )

Ongoing ITS project or R&D

- Concept Design and Pre-Feasibility Study for Smart Mobility Platform in Ulaanbaatar, Mongolia
(2020-)

- Development of unmanned payment device for public parking lot for the disabled(2019~2021)

- Development of vehicle recognition technology using TPMS|(Tire Press Management System)(2021~)
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Bucheon City Urban Corporation

Others

Business Registration(License)

- Certificate of Transportation, Information and Communications Engineering

Patents

- Self-diagnosis of LED display module failure using power consumption status change.

- Automatic height adjustment device for vehicle height recognition and parking fee payment using
vehicle license number.

ITS Product & Technologies

Product Offerings
Bus Information Terminal
« LED Display type (4Tires 12Raws]
« LCD + LED Display type (3Tiers, 10Raws)
- Bus Information Terminaljointly developed with Bucheon City
- Designed web service-based information distribution
- Simplify system construction with centralized system operation

LCD+LED( 3Tiers, 10Raws) LED(4Tires 12Raws)

balE

& =4 56,6-2,61.66.70.23-2

Payment device for public parking lot for the disabled

« Specification LED(4Tires 12Raws)
- Dimension: 500(w) x 1800(h) x 210(d)(mm]
- Power: AC 220V, 60Hz
- 0S: Android8.0
- Display Interface: 543 x 317.4mm(23.8Inch), 1920 x 1080(FHD)
- Payment method: credit card, mobile pay
- loT Beacon Bell, Barcode reader

+ Product Features
- Display interface height can be adjusted(40Cm) automatically
according to the user's height. (Wheel chair user)
- Applicable to various public facilities as well as parking lots

Technologies

1. Intelligent transportation system construction design&consulting.
2. City control center [traffic) design and operation plan consulting.

General Information \\J) >

Company Name : Name : DongsoonKye
BucheonCityUrbanCorporation Department : Smartcitybusiness
Website : http://www.bcits.go.kr Phone (office) : 82-32-340-0980
Address : 920ksan-ro, Bucheon, Fax (office] : 82-032-667-0996

Phone (mobile) : 82-10-6266-5276

Gyeonggi14551, Rep.ofiorea E-mail : silverbullet@best orkr




Q) ITSkoren 23

‘» CARNAVICOM Co., Ltd. calnavi.n

Company Overview

Since established in 2001, Carnavicom has developed automobile electronics including navigation, Hi-
Pass and dashcam. The reason why Carnavicom focuses on automobile electronics is that a car is not
just a means of transportation but also a part of life which people would spend a long time with.
Currently, Carnavicom is making continuous efforts to produce LiDAR(Light Detection and Ranging),
DCU(Domain Controll Unit) and WAVE communication devices as ICT technology is quickly expanding to
the automobile industry and technologies for convenience and safety are emerging.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support -
Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution - Pedestrian/
Disabled Support ~ System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software [JSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Autonomous Car Marine-safety

- LIDAR sensor - Marine navigation

- V2X(Vehicle to Everything) communication unit - Maritime unmanned vessel technology
- DCU for automotive sensor control - e-Navigation service

- ADAS - Distress location transmitter
Automotive electronics - NVR for small vessel

- Dashcam

- ETCS|Electronic Toll Collection System)
- Navigation
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Others

Certification

- KS Q150 9001:2015/1S0 9001:2015
- KS11S0 14001:2015/1S0 14001:2015

- IATF 16949:20116

CARNAVICOM Co., Ltd.

Patent : 43 patents(LiDAR 24, V2X 3, Marine15, Others 1) registered including
- Road shape recognition and collision prevention LiDAR system
- LIDAR dashcam and object detection method
- Laser Transmitter Module and Devices

- Angle adjustable light beam optical system LiDAR sensor and its control method

- Communication device with integrated antenna for providing V2X communication and established

in a vehicle

ITS Product & Technologies

LiDAR Sensor

Device to measure shape and distance of environment and objects using laser.

Model VL-R16 VL-R2 VL-R330
Laser source 905nm PLD 905nm PLD 905nm PLD
Distance Range up to 150m up to 100m up to 100m
FOV 145°(H) x 10°(V) 120°(H) x 3°(V) 330°(H)
Angular resolution 0.125°(H) x 0.625°(V) 0.25°(H) x3°(V) 0.25°(H)
Frame rate 30Hz(Max) 15Hz(Max) 15Hz(Max)
Operating temperature -40C ~ 85T -40C ~ 85T -40C ~ 85T
Eye safety Class 1 Class 1 Class 1
: POC(Co-Testing with OE
Readiness(SOP) maker i Korea May. 2021 Sept. 2021
Development of LiDAR technology
MEMS Mirror 1550nm Laser Module

~
| Micro Electro Mechanical Systems

R ﬂ{ VCSEL

Vertical-Cavity Surface Emitting Lasers % (

1550nm Laser Module for LIDAR

-

B WD

L
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V2X Communication

V2X communication is a networking technology that supports mutual information transfer between
Vehicle to Vehicle(V2V), Vehicle to Infrastructure(V2l), Vehicle to Network(V2N), and Vehicle to
Pedestrian(V2P). It enables new value-added services such as vehicle safety improvement, efficient
control, and internet linkage.

Vel

icle-to-infrastructure
raffic signal

C-ITS(Cooperative-1TS) services based on V2X communication
C-ITS is a system providing vehicle safety information such as traffic conditions, sudden stop, and
fallen objects to drivers in real time through V2X communication.

)
) X Bas\ctramc
information Provention
v 3 niomaton J\ior s dnvlrg o colision )
o ~ s -, @ N N
or ShE dnva

(i itersectons

> 4
- )
1\ tel
Rﬂad obstacle]| Wi me’gency
W

ssed traff

id animal ||~ Vehicle
waming _J{ approaching )
>

V2l (Vehicle to Infrastructure)  [sreakdown car
: V2V (Vehicle to Vehicle) N waming._7

CW-500C1(V2X communication OBU)

Frequency Ragne LTE : 2.4GHz, V2X : 5.855GHz ~ 5.926GHz
Standards IEEE 802.11p, 1609.2, 1609.3, 1609.4, SAE J2735
CPU NXP i.MX6Q processor
Memory 1Gb DDR3
Storage (Int) 8Gb Flash Memory (Ext) micro SD(SDHC) support
Interface 10/100 Mbps Ethernet x1, RS232 x1, CAN2.0 A/B x 2
Input voltage 12vDC
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OBU (0on Board Unit)

= DSRC based OBU in WAVE & ITS-G5

= Compliant with USDOT J2945/1, IEEE802.11p,
1609.x, 12735

= Support LTE (cat4 / rel.10}

RSU (Road Side Unit)

= DSRC based R5U in C-ITS

= Compliant with USDOT RSE v4.1,
IEEE802.11p, 1600., J2735

= Support LTE (cat.4 / rel.10)

Software Tool

= V2X performance measurement tool
= RSSI, PER (Distance, time), Mark on a map

DCU

calnavi...

Coans
L L]

CARNAVICOM Co., Ltd.

Software 3™ service

= We support development for
enabling WAVE standard software
on hardware of customer.

= Display V2X services on smart phone
= Support on WAVE & ITS-G5

Integrated control device for autonomous vehicles using deep learning-based sensor fusion

technology.

- Control of AV based on recognition and judgement of surrounding using sensors such as LiDAR,

Camera and RADAR

Fusion(Cam+LiDAR+RADAR) DCU

Sensor fusion DCU provides information for
autonomous  driving(L3) by  accurately
recognizing the surrounding environment by
integrating Cameras, LiDARs, and RADARs

- Matching front image and point cloud

- Create side and rear point clouds

- High detection distance/recognition accuracy
- Alignment of rear image and point cloud

DCU with V2X
oo et -
pou || V2X
-
o

Real-time monitoring is possible by recognizing
the surrounding environment using various
sensors and interlocking with the control
system using wireless communication (V2X]

- Sensor fusion (Camera + LiDAR + RADAR)

- Vehicle condition monitoring

- Linkable with RSU

- For Autonomous Vehicle

- Traffic situation control system
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Dashcam
Vehicle video recording device. Records event videos of driving, parking and moments before and
after collision and provides information that helps identify the situation of the accident.

ETCS
Electronic toll collection system that makes it possible to pay tolls for highways through wireless
communication in a car while driving. There are RF and IR type.

Dashcam ETCS

- Supply exclusive dashcam to Mercedes-Benz Korea,  _gypply exclusive ETCS to Mercedes-BenzKorea,
Strength in B2B market and PIO business develoning next-generation ETCS
- Sony Exmor R STARVIS Sensor ping 9

- Front/Rear FullHD 2Ch

- Forward Vehicle Start Alert

- Lane Departure Warning System ETCS

- Dual Save

- Format Free

- Low Voltage Block Model MBH-1000 MBH-2000S
- Voice Guidance System Applied Vehicle Benz Benz
- Audio Recording Dete of Cert. 201604 201804
- PC Viewer Support

- External GPS Support(Option) Tvoe FF Fe
Marine safety

Marine Navigation Maritime unmanned vessel technology

) ) o ) - Accurate recognition of facilities and obstacles in
- Emergency distress signal transmission function

- Entry and departure report function narrow waterways and berths

- Route search function(reflection of location information - Longer detection distance than land(0.3km ~ Tkm]
of islands, water depth, facilities, farms, dangerous - Applicable to autonoous ships and collision avoidance
goods) - Securing visibility in sea fog or at night

- Warnings and alarms when operating in dangerous
and prohibited areas
- Dangerous attitude automatic alarm transmission

- Automatic recognition of objects
- Multiple LIDAR/RADAR combinations are possible

funtion depending on the vessel size and purpose
&) General Information @\) )
Company Name : Carnavicom Co., Ltd. Name : Tae-Won Kim
Website : www.carnavi.com Department : R&D Planning
Address : 13-25. Songdogwahak-ro 1ébeon-gil, Phone (office) : 82-32-517-4600
Incheon, Republic of Korea Fax (office) : 82-32-528-0407

Phone (mobile) : 82-10-8920-2019
E-mail : twkim(@carnavi.com
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‘4 CEST Co., Ltd C=/T

Center for Embedded Software Technoloay

Company Overview

CEST has intensively developed the IT technology for Autonomous driving to the V2X environment to
achieve the highest level of technology in the short-distance wireless communication field. We aim
to provide service based on new technology to various fields such as V2X solutions for a safe traffic
environment, drivers, and pedestrians. CEST is the only company to offer complete V2X solutions -
Road-Side Units, On-Board Units, Hardware products, and Software stacks from PHY/MAC to the
Application Layer.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
M Hardware M Software [SI [JConsulting [JOthers | )

Ongoing ITS project or R&D

We are joining an R&D project on Autonomous driving based public transport systems(KAIAJ,
Establishment of PG based vehicle-infrastructure communication environment integrated control
system(KIAPI), Pedestrian detector-RSU interlocking for demonstration evaluation of urban road
autonomous driving(KIAPI) and V2X System building of Communication shaded arealespecially
Development V2X device for a car] and joining other R&D projects with public institutions, universities
and companies.
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Others

Certificate of patent registration
- Transmission power of road-side unit control method and apparatus.
- Communication system and method thereof

Patent application

- Traffic information managing system based on wave and method of managing traffic information
using the same.

- Method and apparatus for generating crossroad information using electronic map.

- System for detecting of signal violation vehicle WAVE-based and detection method thereof

- Processing method and apparatus for intersection traffic information using electronic map.

Etc

- Certificate of Venture company.

- Certificate of corporate research institute.

- Pass the KOREA Plugtest(0BU, RSUJ.

- Installed road-side unit in the tunnel(Technopolis-ro) for the first time in Korea.

ITS Product & Technologies

V2X communication products and services

- WAVE Stack technology

- V2X' messages service via online

- Development and production of communication equipment(OBU, RSU) for WAVE/LTE, 5G communication
- Overall V2X communication performance measurement

- Scalability considerations for increasing the module

DSRC | 0BU(VW400-BK)

- On board unit for V2X Communication

- Frequency Bands: 5855-5925 MHz

- Channel Bandwidth: 10MHz

- Datarate: 3, 4.5, 6, 9, 12, 18, 27Mbps

- Modulation:BPSK/QPSK/16QAM/
64QAM OFDM

- Transmit Power class: C[Max. Trans.
Power under 100mW, EIRP under
33dBm)

- Standards Conformance: I[EEE 802.11p,
IEEE 1609.2/3/4 -2016, SAE J2735-2020

- Temperature range: -40°C ~ +70°C
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CEST Co., Ltd

DSRC | RSU(VW400-RSU)

- Road side unit for V2X Communication

- Frequency Bands: 5855-5925 MHz

- Channel Bandwidth: 10MHz

- Datarate: 3, 4.5, 6,9, 12, 18, 27Mbps

- Modulation: BPSK/QPSK/16QAM/64QAM OFDM

- Transmit Power class: C[Max. Trans. Power
under 100mW, EIRP under 33dBm)

- Standards Conformance: I[EEE 802.11p, IEEE
1609.2/3/4 -2016, SAE J2735-2020

- Temperature range: -40°C ~ +70°C

Online V2X Services

- It can communicate V2X messages via Online

- Online V2X Services that do not require road-
side unit products and can receive C-ITS service
messages.

- Only necessary message services can be selected
and used, and flexible services such as adding and
changing messages can be used during the service.

- Rapid maintenance without the need for field visits.

Technologies

Connected automated driving technology (V2X platform)

- Development of WAVE Stack essential for V2X System.

- Product and development V2X Communication device for WAVE/LTE and 56

- High Accurate Positioning system using WAVE/LTE and 5G communication

- Real-time monitoring and server engine technology for communication devices and services.
- Traffic situation monitoring based on HD-MAP

- Easy-format interface development to on-board-unit for customer

Online V2X Services

- Receive C-ITS service message from Virtual RSU(Online)

- Create an easy testing environment online.

- Itis possible to build a convenient C-ITS services environment that can save time and money.
- On-site visits are not required for maintenance, Quick troubleshooting, and technical support.

General Information © Contacts

Company Name : CEST Co., Ltd Name : sung don, Woo

Website : www.cest.co.kr Department : R&D

Address : #4083, #404, #405, #408 IT Phone (office) : 82-53-954-5450
Convergence building 47, Gyeongdae- Fax (office) : 82-53-954-5420
ro 17-gil, Buk-gu, Daegu, Republic Phone (mobile) : 82-10-6688-4040

of Korea E-mail : sdwoo(dcest.co.kr
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“) Chemtronics CHEMTRONICS

Company Overview

CHEMTRONICS has focused on the development of new technologies through expanding the R&D
sector to automotive electronics and communications and we are about to develop products which
can compete with those made by global market leaders.

The development of V2X (DSRC/C-V2X] technologies, which are core parts in future automotive road
environments for safety and automated driving, is a result of our willingness to face and overcome
challenges and endless technological development and will serve as the starting point of our
development roadmap to be a leading player in the industry of the future.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic - Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution - Pedestrian/
Disabled Support
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others J

2nd category
M Hardware M Software [JSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Business

Seoul C-ITIES 23

- Senul C-ITS Project

- Supplied C-V2X & WAVE Dual Stack
(to Samsunt a)

=3 o)

+ 5GV2X infrastructure Instaliatian

Project
- Supplied OBU & RSUX(Lu Hyundai
it )

Panayo
- Pangye Zere City
~Supplied OBU (tp KT)

Seiong
< 1ug Data Control (ente

-
- Supplicd OBU & RSU Lre

(to LGU=)

< iangi ab

- Supplied RSU (Lo KOTI)

Jeiju C-ITS
+ BIS+V2X Tulal Device Linked
TS
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Chemtronics

Others

Verifications

= Essential V2X certifications for Korea C-ITS officially issued from ITS Korea Express
- 802.11p, 1609:2/3/4 , J2945,- 12735 verification-completed (by BV Korea)

[ Test certification of C-ITS @ Test certification of C-ITS 0 Test certification of.
s i e e = g et

Y| 20| ¥ I of 20§ 0| C{€| 22| Of CTHEO|A

e KC certification and related reports, High technology product certification recognized by MOTIE
- Completion  of technical copyright. registration for V2X C-ITS service and application. (V2V / M2l)

e G
a HEle AR Nl

e R Ao e
nw e SEP)

A 4N Y AN (HETHE N VIX 7]
e niuwdw, A A% W AR
W, mds S0 T A e 49E
PNERES

w0 10

LAWY XY

MOTIE : Ministry ‘of Trade, Industry and Energy

ITS Product & Technologies

Product Offerings
Products

RSU Comm. Part OBU(Gen1) V2X Module

[Gen1] [ Gen2)

* DSRC + LTE Supported * DSRC+LTE Supported = IEEE 802.11p Compatible
= [EEE 802.11p/ IEEE 1609.X » IEEE 802.71p/IEEE 1609.X: = Transceiver, Modem integrated{Gen2)
RSU Controller OBU(Gen2) Smart Antenna
~_ 2
<

R P

= = DSRC+C/V2X Supported
= ARM Cortex-A8, 1GHz(DDR3L-512MB) = IEEE 802.11p/IEEE 1609.X * DSRCALTEXWIfi+BT
* Ethiernet, RS-232C, RS-485/422 = 3GPP Release 14 + Broadcasting all in one
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CHEMTRONICS

Technologies

Software Stack

Supply all:V2X stacks (self-development): First in Korea
Own self-developed V2X Software Stack “WWAVE & C-V2X"

[US, WAVE Stack] ol [C-V2X Stack] [WAVE & C-V2X Hybrid]
P Message Definitions.
i [ oemves |

[TCP/UDP | WSmP TCP/UDP ” S Internal Transfer handler

1Pv6 | IEEE 16093 1Pv6 | IEEE 16093 Tcp/uDP WsMP
1P IEEE 16093
LLC IEEE 8022 Non P

plziey WAVE Interface C-V2X Interface
Wrapper Wrapper

e
PHY PHY

Message Definitions
SAE 12735 / 12945

IEEE 1609.2

IEEE 1609.2

IEEE 16092
(Supported SCMS)

IEEE 16094

- Development completed in 2017 - Development completed in 2019

~ Ormnoait PlugFest2019-7all. Pass" Verified. . . - Development completed in 2019 - WAVE+C-V2X Hybrid for Seoul C-ITS OBU
“BV i Verified |- C-V3X Test bed (Wui, China) - Supply Hybrid OBU to Korea Automobile.
- (US) Omini-air Verification(~2021Y 1H) / verification Research Institute
1A /AR “eormecas onn
Applications
Category CSAE (China Standard) SAE 2045 3GPP TR 22,835 V14.00
Forward Crach Warning () Forvard Callion Waring (OW) Forward Crach Warning (CW) Forward Crach Warning (1)
Intersection Callsion iaring (1CW) o 1M st 2 Bind Intersecton
Lefurn Assist (72) Lefarn et (72) Lot T st (74) ek Turs st LT2)
Veicl Basic Safety | Bind Spot Warning/Lane Changs ind Spot Warning/Lans Changs Sind Spot Viaming/Lans Changs
Lcw Warning (SW/LCW) Worning BSW/LOW)
Lights (580 Warming EEW) [y -
Conteol Loss Warning (CLW) Contel s Wrring (€L Contel s Warning(C1v0) Contel Low Warring €L
Location Gaced Vehicle Data Callection In-Vehice Signage (VS) - 5
Basic Information | Location Baced Traf Information S —— .
o Notication | _Hazardous ) Road Fazard Warning
Safety Drving Support iotfcation -
Road Work Zona Warning - Road Viorks Warning
Itersectionsafety | 59720 iersecton Vidaton T | g ight Viclation Warring GLVWI
Suppert 2

Turn Conflct Warning
Transt Vahide Opsration Mahagement
School Bus Warning System

Publc Transportation

School and Siver Zane Wiarming

edestnClion Wi ___| "7 5 oo U ol aring Vi U 5567 3 5

Caton - ;
Vehide 505 Appication oot verice warmes G errgeny 5o
S e s Wty O it Pt g N
In-house V2X stack Interoperability Testing
Supported US, EU and 3GPP Standards + Omniair 2019 Plugfest Tested
“IEEE 802.11p/1609.2/3/4" ( ﬁ )
®

+ KOREA/CHINA/US

e OMNIAIR

CONSORTIUM

O General Information @‘ Contacts

Company Name : Chemtronics Name : Hana Moon

Website : http://chemtronics- Department : Marketing
automateddriving.co.kr/ Phone (office) : 82-70-4823-0527

Address : 7F DTC Tower, 49, 644 beon-gil, Fax (office) : 82-31-776—7693
Daewangpangyo-ro, Bundang-qu, Phone [mobile) : 82-10-9797-2809
Seongnam-si, Gyeonggi-do, Korea E-mail : Hana.moon@chemtronics.co.kr
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“) DAEBO COMMUNICATION & SYSTEMS (D) &tuecanons

SYSTEMS CO.LTD.

Company Overview

DBCS is specialized in traffic IT service. It was established in 1996 for efficient operation and
enhancement of IT system installed for the convenient and safe use of highways. We are
contributing to the development of national industries and improvement of national life through
the sustainable development of techniques, fostering of talents and innovation activities, and etc.
And we provide total services throughout the traffic IT field from designing the traffic systems of
national roads and municipality roads, as well as highways to the establishment, operation, and
management of them.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support - Traffic
Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution - Pedestrian/Disabled
Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
B Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (Smart Tolling, C-ITS, VES, DSRC, VDS)

2nd category
M Hardware M Software HS! M Consulting [JOthers ( )

Ongoing ITS project or R&D

Project : C-ITS/ hipass [ETCS)/ DSRC Traffic Data Collection System/ Maintenance ITS BIS, BMS/ Image-
based Intelligent Transportation System/ AVI/ UTIS
R&D : Multi-functional CCTV/ Smart Tolling System/ High Speed Track Measurement System for
Railways
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Others

Certification

- 1S09001:2008, ISO/IEC 20000, 27001

- CMI(Capability Maturity Model Integration) Level.3

- Non-stop, Multi-lane ETCS Performance Test(Smart Tolling)

- Qualification as the Outstanding Company for Service Quality from MKE(Ministry of Knowledge Economy)

1SO 9001 1SO 20000 15027001 Service Quality
Technology Ranking
- Ranked 2" (148M$) among about 9,000 IT companies in Korea.
oo s ury
Technology Ranking on IT System
Construction Ability in 2018

1

2

3 SKTNS 122

4 GS Neotek 137

L F2 Telecom 119

6 GS ENC 106

¥ HOC I-Controls 85

8 SKT 84

9 KT Service(South) 82

10 Global Telecom 81
Patents

- Method for Detecting Lane in Toll Collection Apparatus based on Multi-lane

- Apparatus for Detecting Axle and Method Thereof

- Apparatus for Displaying Traffic Information and Control Method Thereof

*Obtaining about 90 patents related to ITS Technology

Awards

- Achievement Award for a Maintenance Work of Merit from KEC(Korea Expressway Co.)
- Korea National Quality Award (Presidential Prize)

- The Highest Standing Award (Prime Minister's Award)

SRE2ZA
ADHES}0|$0] R&D BAE

AIIEXIA BT
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DAEBO COMMUNICATION & SYSTEMS

ITS Product & Technologies

Products & Technologies

L —

DAEBO implemented about 600 ETCS lanes with the highest
market share in Korea. Not only do we have the total solutions for
ETCS, but also provide the efficient and optimized services. We've
provided a consultation for the implementation to many foreign
countries such as Malaysia, Indonesia, Iran, and etc.

H‘i;ass[ETCSl
Solution Specification Solution Specification
antenna Lo ‘R 580
ves £ EMOS Sansor SmartCard |10 i &
o e 1 * R 422 nerice
LCS = DSRC Control Unit = TCP/IP Interface to Server

In addition to the successful implementation of hipass by DAEBO
in Korea, we've developed the advanced ETCS, Smart Tolling,
which guarantees traffic free flow of smart highway by collecting
tolls from vehicles in the multi-lanes. Smart Tolling yields the
better benefits than the ETCS in terms of the environment, the
individual and social economy.

C-ITS, advanced intelligent transport system, is a technology,
utilizing a V2| and V2V communication system that enables to
communicate among vehicles. C-ITS will provide new service for
road users, bring major social and economic benefits and values,
and lead to greater traffic efficiency and safety. DAEBO is the
nsHo| 22 I2qC] initial company to develop and implement C-ITS in Korea and is

¥ Al expected to open the new ITS paradigm in the near future.
C-ITSE AoiE

HARIHEZRE S8t uSHI MBS L 1

Main Service

C-ITS(Cooperative-ITS]
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*I

VES(Vehicle Enforcement System)

DSRC(Dedicated Short Range
Communication)

WIS GEEL BN 45 FRE.NE 3

|

VDS(Vehicle Detection System)

DAEBO
COMMUNICATION &
SYSTEMS CO.LTD.

VES is required for TCS, ETCS and Smart Tolling in order to collect
tolls from drivers efficiently and completely. Also, it prevents
illegal activities that occur when collecting tolls. VES consists of
Lens, controller, lightening, and etc., and we provide the total VES
solutions with the highest performance.

DSRC is a wireless communication technologydesigned to allow
automobiles in ITS to communicate with other automobiles
or infra technology.ltcollects real-time traffic information and
provides it, processed by a traffic center to drivers through DSRC
communication between RSE installed on the roadside and
vehicles equipped with OBU.

VDS detects real-time information such as traffic volume, speed,
and etc. of vehicles through loopsensors installed on the roads.
We install facilities on the roads to collect data and implement
control center for the data processing in order to provide useful
and informative traffic information to users in various ways.

General Information Contacts

Company Name : DAEBO COMMUNICATION Name : Aikyung, Sim

& SYSTEMS
Website : www.dbcs.co.kr
Address : 06367 6F Rosedale Bldg. 280

Department : IT Business Team
Phone (office) : 82-2-3470-7744
Fax (office) : 82-2-3470-7799

Gwangpyeong-ro Gangnam-gu Seou, Phone (mobile) : 82-10-9189-8800

Korea

E-mail : sak88(ddbcs.co.kr
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DAEYEONG UBITEC Co.,LTD.

‘4 DAEYEONG UBITEC Co., Ltd. @

X

Company Overview

DAEYEONG UBITEC was established in March 1988, as a professional engineering company in
Korea. Since then, we have been contributing an important part in ICT infrastructure building in
and outside of the country by providing our clients with top quality engineering consulting services
namely Planning, Feasibility Study, Design, Analysis, Supervision, Evaluation of ICT projects.

Based on our accumulated experience and technology in the domain of Telecommunication
Network, ITS, BRT, GIS, e-Government, e-Procurement, U-city, etc., our customized approach
combined with our passion for customer value has enabled us to sustain our growth and lead the
Korean IT service industry for more than 24 years. Daeyeong Ubitec is on its way to becoming the
world's leading consulting firm in ICT field. We will keep striving to provide quality expert services
and to satisfy our customers’ needs.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
W Hardware M Software WS M Consulting [ Others ( )
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Ongoing ITS project or R&D

Name of Project ‘ Name of Authority ‘ Project Period
Overseas
Intelligent Transport System Consultancy Services in ADB ~
Kazakhstan (CSP-3) [Asian Development Bank) 12.01.02-12.07.01
Consultancy Services for Development of Intelligent ADB

Transportation System (ITS) in Kazakhstan

[Asian Development Bank]

11.12.29~12.06.21

Public Security Innovation Project in the Republic of Angola

ANP(Angola National Police)

11.11.30~14.05.31

Feasibility Study for Establishment of Intelligent
Transportation System in the Addis Ababa in Ethiopia

KENCA (Korea Engineering
& Consulting Association)

11.09.01~11.12.31

Feasibility Study for Establishment of Intelligent
Transportation System in the Addis Ababa in Ethiopia

KENCA (Korea Engineering
& Consulting Association)

11.09.01-11.12.31

Technical Assistance of Public Transport Information
and Communication Technology in Mongolia

ADB
(Asian Development Bank)

11.06.15~11.12.15

Feasibility Study for Construction of ITS Project in
the Dominican Republic

Korea Exim Bank

10.06.08~10.10.13

Consulting Service for Ulaanbaatar ITS Project in
Mongolia

Ulaanbaatar City Government

07.12.07~10.06.30

Consulting Service for Toll Road ITS FS Project in
Indonesia

KIPA/LG CNS

07.04.01~07.06.30

Establishment of ITS & Bus Information
Management System Project in Iran

KENCA
(Korea Engineering &
Consulting Association)

07.03.08~07.11.30

F/S for Establishment of Traffic Signal System in
Argentina

KOPIA (Korea Plant
Industries Association)

06.12.01~07.04.30

Domestic

Supervision on Installation of National Road ITS in
Busan in 2011

Korea Institute of
Construction Technology

11.11.28~11.12.30

Detail Design for Construction of Digital Traffic
Management System in 2011

Korea Expressway
Corporation

11.09.02~11.10.31

2nd Detail Design for Construction of Infrastructure
U-Traffic Information Telecommunication Network-
based

Seoul Metropolitan
Government

11.08.02~11.09.20

Responsible Supervision on Construction of ITS in
Mokpo-Gwangyang Line [1st)

Honam District of Korea
Expressway Corporation

11.07.05~11.12.31

Supervision on Construction of TTMS in Jeonju-
Gwangyang Line (2nd)

Honam District of Korea
Expressway Corporation

11.01.18~11.06.20

Detail Design on Digital Traffic Management System
FTMS, TTMS in 2011

Korea Expressway
Corporation

11.03.11~11.11.15

Responsible Supervision on Construction of ITS
in lksan City (4th]

Iksan-si, Jeollabuk-do

10.12.09~11.05.23

Responsible Supervision on Construction of BIS
[phase 3)

Seoul Metropolitan
Government

10.03.01~11.02.20

Detail Design on Re-Construction of ITS
Infrastructure

in National road No. 1 (Public Administration-
Daejeon Yooseong city)

Korea Expressway
Corporation

10.10.27~10.11.05

Responsible Supervision on Construction of BIS
(phase 2]

Seoul Metropolitan
Government

09.10.16~10.02.28
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DAEYEONG UBITEC Co., Ltd.

Others

Certification

- Overseas Construction Business - Int’l Organization Procurement

- Registration of Electricity Business - InfoSystem Supervision &ICT Engineering Business
-KS QIS0 9001/1S0 14001 - INNO-BIZ / MAIN-BIZ

Patent

- Certificate of Appreciation (Indonesia-MCIT}, 2010.12.13

- Award of Honour (Mongolia - UCG), 2010.06.21

- Presidential Commendation, 2008.10.19

- Minister of Construction and Transportation Commendation, 2006.07.19
- Korea Rail Network Authority Commendation, 2008.12.23

- Chairman of Korea Communication Commission, 2010.10.18

ITS Product & Technologies

Product Offerings
Intelligent Transportation System(ITS)
- Integration of traffic management center system (H/W and S/W)
- Development of S/W related to ITS
- Design / Supervision for ITS in expressway
- Toll Collection System (TCS)
- Design / Supervision for Transportation Management System (TMS]
- Operation and Maintenance (0&M) of Traffic Lights
- On-line traffic survey and data processin
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T

¢ DAEYEONG UBITEC Co.,LTD.

N

Technologies

Category Date

Registration | Established ‘ Expired

No. Date
Metho D For Converting Compressed Moving
Pictures In an Image
A Restoration Method Using K-shortest Control
Paths in ATM

Patent | Recording Device of Multiplex Data for Vehicle 10-0943410 2009-10-27 | 2029-10-27

Patent 10-0312411 1988-11-18 | 2018-11-18

Patent 10-0411247 2001-12-26 | 2021-12-26

High Linearity RF Mixer Applicable to Zighee
System

Facility for Protecting Optical Cable used in
Information and Communications
Apparatus for Connecting Underground
Patent | Tunnel CCTV Camera and Ground Monitor for 10-0977307 2010-01-28 | 2030-01-28
Information and Communications

Rotary Joint Apparatus Having Multiple Channels

Patent 10-0966581 2009-12-01 | 2029-12-01

Patent 10-0959409 2010-01-28 | 2030-01-28

Patent for Transferring Data and Electric Current 10-0788549 2010-05-04 | 2030-05-04
Apparatus for Guiding Train Operation
Patent | Information Using Mobile Communication 10-1214929 2012-05-04 | 2032-05-04

Network

General Information Contacts

Company Name : DAEYEONG UBITEC Co., Ltd. Name : Heejung Lim

Website : www.dyeng.net Department : Global Business Division
Address : 7F, 6th, Ace High-End Tower, #60-25, Phone (office) : 82-70-7432-3104
Gasan-dong, Geumncheon-gu, Seoul Fax (office) : 82-2-2633-5838
153-801, Korea Phone [mobile) : 82-10-8550-8231

E-mail : cookiejj75@hanmail.net
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‘4) Easy Traffic Technologies, Co., Ltd. §5 easviraffictechnologies

Company Overview

EasyTrafficTechnology is a company that makes a safer and more convenient city by freeing the

world from traffic lights using good technology. Here's what we did for this:

- Using 4G LTE technology, a wireless LTE modem for signal equipment was developed to free the
communication environment between the control center and the controller.

- Using a smartphone app and center-based remote control technology, an emergency vehicle
priority signal control system was developed to allow emergency vehicles to freely pass through
signal intersections.

- Using Al camera technology, a real-time sensitive control system was developed to reduce
congestion in the city.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
O Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
OO Hardware M Software [JSI [JConsulting [ Others ( )

Ongoing ITS project or R&D

R&D

- With Korea National Police Agency, "Development of Al signal control system in autonomous
driving environment” Project

- With Korea National Police Agency, “Development of Al Signal Control System in Congested Road
Network” Project
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Others
On going ITS Project

- "Development of Smart Emergency Vehicle Priority Traffic Signal Control System in Gangneng-City ITS" Project

- "Development of automatic traffic pattern generation SW for traffic signal controlin ITS" Project
- "Development of Al-Camera based traffic respinsive control system in ITS” Project

ITS Product & Technologies

Product Offerings
Al camera-based signal control system

Day

- A ahaptive service that automatically adjusts the signal
time according to the traffic volume in each direction by
installing the latest Al-camera

- about 10~15% reduction in delay time

Wireless communication device for signal controller

- As a signal controller-only device that connects the
communication between the center and the signal
controller by wireless LTE, it greatly improves the
difficulties of maintenance and repair of faulty lines
that occur in the existing telephone/wired method.

Technologies

2013

- Development of wireless communication device for traffic
signals and integrated wired and wireless signal system for the
first time in Korea

- National Police Agency signal controller wireless communication
device standard establishment + Contribute to vitalization of
domestic signal market

2015
- Developed Korea's first center-type emergency vehicle priority
signal system

General Information

Company Name : easy traffic technologies,
co. ltd.
Website : www.easytraffic.co.kr
Address : 921-ho, 118, LS-ro 116beon-gil, Dongan-
gu, Anyang-si, Gyeonggi-do, Republic
of Korea

Emergency vehicle priority signal controlled by the control center

- A system that controls the priority signal remotely by
tracking the location and route of the smartphone
mounted on the emergency vehicle at the control center

- about 40~60% reduction in travel time of emergency
vehicle

Our Refrence

- 50% reduction in Golden Time + Presidential Award + Creation
of a new market

2017

- Complete wirelessization of Seouls traffic signal system, the
largest in Korea

- Reduced communication/maintenance fee by 40% and urban
congestion by reducing the failure rate to zero

2021
- Developed the first Al camera-based signal control system in Korea
- Reduce intersection congestion, create new markets

9o -
Name : SeungChun, Han
Department : Dep. Of Marketing
Phone (office) : 82-70-4623-2282
Fax (office) : 82-70-4009-4330
Phone (mobile) : 82-10-7737-4174
E-mail : Easy.hanscldgmail.com
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“) EB CARD EB CARD

Company Overview

EB CARD is a global Automatic Fare Collection System(AFCS) providing management, consulting,
technology service, system installation and company operation. EB CARD is one of the LOTTE pre-
paid Card Affiliated company with priority given to Seoul-metropolitan area. The LOTTE Pre-paid
Card Affiliates is a digital payment platform that provides fare collection system and customer
service across multiple transit authorities and modes of transportation. Combining unique service
experience, comprehensive capabilities across all of the industries and business and extensive
micro payment, EB CARD collaborates with clients to help them operate high-performance
businesses and governments. EB CARD has an abundance of excellent specialist in the field of
pre-paid payment business/ transit payment service/ pre-paid, credit, online, mobile payment
system. We provides cutting-edge system to ensure customer convenience based on optimal and
comprehensive technologies as a reputable and reliable supplier.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
M Hardware M Software HS! HConsulting B Others (Mobile Payment, Wearable pre-paid card)

Ongoing ITS project or R&D

- Project of Automatic Fare Collection(AFC) system in Ferry Transportation in Korea

- L-PAY (LOTTE global payments platform)

- Consulting and Proposal of Automatic Fare Collection[AFC] system of Peru /THE KOREA
TRANSPORT INSTITUTE
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- Proposal with consortium in Vietnam and Malaysia for Automatic Fare Collection(AFC) system
- Development of Mobile Payment Application including Smart-watch.

Others

Certification

- KS Q150 9001:2009 / 1SO 9001:2008

- KS 1150 14001:2009 / 1SO 14001:2004

Patent

- Automatic Traffic Card System Charging Mileage Points

- Method for managing a stolen or lost card and card reader therefor

- System for Managing for Non-payment Fees of Food Waste and Method therefor
- Traffic Law Violation Enforcement System

- Apparatus for charging a transportation card and method therefor

- Apparatus for compress credit card number and method of the same

ITS Product & Technologies

Pre-paid Payment Business Pre-paid/Credit/Online/Mobile payment

Domestic & international AFCS Business,
NFC Business and U-city Business, Smart card

g
e 2

s emsuBRAT

Transit Payment Service
Payment for bus, taxi, subway and supply related equipment

TaxiValidator

u--- -

Meter Machine

General Information m

Company Name : EB CARD Name : Tae Won, Shin
Website : www.cashbee.co.kr Department : Business & planning Team
Address : 7FL, LOTTE CENTER, 179, Gasan Phone (office) : 82-2-2028-9089

digital 2-ro, Geuncheon-gu, Seoul, Fax (office) : 82-2-2028-9001

KOREA (Zip: 153-705) Phone (mobile) : 82-10-5298-0582

E-mail : twshin@lotte.net
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G Epi _ z
& Ericsson-LG cresson ®Lc

Company Overview

<About Ericsson-LG>

Ericsson-LG (formerly LG-Ericsson) was launched as a joint venture between Ericsson and LG
Electronics, in July 2010. The company is a leader in the Korean telecommunication industry,
providing customized solutions for operators and corporations, with a portfolio ranging from mobile,
fixed network infrastructure and enterprise.

<About Ericsson>

Ericsson is the driving force behind the Networked Society - a world leader in communications
technology and services. Our long-term relationships with every major telecom operator in the
world allow people, business and society to fulfill their potential and create a more sustainable
future.

With approximately 115,000 professionals and customers in 180 countries, we combine global scale
with technology and services leadership. We support networks that connect more than 2.5 billion
subscribers. Forty percent of the world's mobile traffic is carried over Ericsson networks. And our
investments in research and development ensure that our solutions — and our customers - stay in front.
Founded in 1876, Ericsson has its headquarters in Stockholm, Sweden. Net sales in 2014 were SEK
228.0 billion (USD 33.1 billion]. Ericsson is listed on NASDAQ OMX stock exchange in Stockholm and
the NASDAQ in New York.

Business Area

1st category
W Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
B Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others J

2nd category
W Hardware M Software HS! M Consulting M Others (Managed Services)
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ITS Product & Technologies

Communication technology and services are crucial parts of C-ITC, in this area, Ericsson has leading competence
and market traction. Ericsson has been leading or acting in ITS related research projects like CoCar, CoCarX,
Converge, HeERO, the Swedish roadmap for a connected and cooperative transport system, ELVIIS. Ericsson
also invests heavily in research in relevant areas for ITS, such as communication technologies for the Networked
Society, including Transport specific applications. Among CITS domains, Ericsson offerings are focusing on ICT
Infrastructure, Traffic Management and Transport Transactions.

ICT Infrastructure

The rapidly growing demand for communication and connected services for road, rail and public transport requires
a strong and future-proof ICT Infrastructure. Ericsson delivers and operates ICT Infrastructure and services for
road, rail and public transport based on our leading products and services for telecommunication.

Connected Roads and Traffic for safety and more efficiency. Connected Public Transport for more attractiveness.
- Multi-service Backbone Networks

- Railway Telecommunications

- Road/Rail surveillance

- Tunnel/Metro Coverage

- Onboard Connectivity

Traffic Management

Road, rail and public transport is facing growing challenges regarding safety, efficiency and sustainability. By
connecting vehicles, transport infrastructure, travelers and goods - new possibilities arise to manage traffic in a
more efficient and safe way. Ericsson solutions enable a truly cooperative and intelligent transport system - based
on our leading products and services for telecommunication.

Connected traffic can be managed more efficiently.

- Traffic Management Services

- Connected Traffic Cloud

- Connected Traffic Analytics

Transport Transactions

Ericsson creates better conditions for sustainable travel by supporting new business models and partnerships
for travel service providers and giving the customers one-stop access to a range of travel services such as public
transportation, car sharing, car rentals, bike rentals and taxi.

Smart fees and payment enabling multimodal transport

- Road user charging

- Fear collection

- Passenger information

General Information m

Company Name : Ericsson-LG Name : Seonkeon Kim

Website : www.ericssonlg.com Department : Growth Business Division

Address : 508, Nonhyeon-ro, Gangnam-gu, Phone (office) : 82-(0)2-2005-4673
Seoul, Korea Fax (office) : 82-(0)2-2005-2311

Phone (mobile) : 82-(0)10-5622-0714
E-mail : Seonkeon. kim(@ericsson.com
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‘4 eSSys Co., Ltd. & eSSys Co., Ltd.

Company Overview

eSSys vision is to become the global IT leader in Automotive Industry. Founded in the year of 2005,
eSSys now reached the position of Korean Market Leader for Before Market DSRC OBE

eSSys is working on a joint venture project with leading ITS System Integrators of Korea for the
realization of WAVE and Working close with Korean Express way corporation and a consortium
member for the WAVE ETCS in Korea.

eSSys is the world best supplier for a global Information Technology component of Bluetooth and
Wi-Fi modules & Telematics unit (e-Call, Cubis-T)

Lead by the Veterans of Automotive Industry, strictly following quality principles, and with tie up with
International companies, eSSys will achieve its vision in the near future

Business Area

1st category
[0 Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (Telematics Unit for Safety, Bluetooth/WiFi for Automotive)

2nd category
W Hardware M Software [JSI M Consulting [ Others ( )
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Ongoing ITS project or R&D

- V2V, V2| Communication Solution using WAVE Technology
- ISRM OBE for Korea & China ETCS

- Road Side Equipment for Korea & China ETCS

- Bluetooth & WI-FI module for Automotive

- Telematics Unit for Safety & e-Call system Unit for EU

Others

- TS16949 /1509001 /15014000 / SQ (Supplier Quality) : Certified by Hyundai-Kia Motors / Inno-Biz
Club

- Awarded with the Presidential Award for Best Company (2008)

- Awarded with the Best Venture Company of Korea (2008)

ITS Product & Technologies
V2V, V2| Communication using WAVE Technology

(Vv VR 7 ER - AHERL HR1 ALA OJAIS)

Wireless vehicular networks operating on the dedicated short-range Communications frequency bands are the
key enabling technologies for the emerging market of intelligent transport system.
- ETCS OBE and RSE : Used for toll collection application.

- Safety OBE and RSE : Used for transferring safety messages between vehicles and between Vehicles and RSE.
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eSSys Co., Ltd.

ITS Product & Technologies
ISRM OBE for Korea & China ETCS

i
e

Before Market In Side Room Mirror OBU (ISRM 0BU] for DSRC Based Electronic Toll Collection
System. This is an OBU for before market application which is preinstalled in car before sales to
user. That is when a user want to buy a car, they can choose the before market OBU option and
will be preinstalled in the car before been delivered to user. It is of much convenient to user that
they dont need to install OBU by themselves.

OBE : It is used for electronic toll collection

Road Side Equipment for Korea & China ETCS

RSE stands for Road Side equipment. It provides a bidirectional short range communication with
multiple OBE installed in the cars. The RSE controls the protocol, schedules the activation of the
OBE, reads from or writes to the OBE, and assures message delivery and validity. RSE is typically,
but not necessarily, installed at a fixed location on the roadway.
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& eSSys Co., Ltd.

Bluetooth & WI-FI module for Automotive

Bluetooth and Wi-Fi Module for global AVN Application, eSSys is one of leading supplier of Bluetooth and Wi-Fi
modules for Automotive Industry in Korea and across the globe.

Telematics Unit for Safety e-Call system Unit for EU]

' General Information Contacts

Company Name : eSSys,.Co.Ltd Name : Yong Geon, Kim (James Kim)
Website : www.essys.co.kr Department : R&D Plan, Business
Address : Daerung Post Tower 5th 15F, Gasan- Development

dong, Geumncheon-gu, Seoul, Korea Phone (office) : 82-2-850-9641
Factory : Bucheon Technopark, Ojungg-u, Fax (office) : 82-2-850-0582

Bucheon, Kyung-ki, Korea E-mai : ygkim@essys.co.kr
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‘‘ ETRI ETRI

Company Overview

ETRI (Electronics and Telecommunications Research Institute] is the largest government funded
research institute in Korea, which strives to advance science by means of formulating innovative
ideas; developing new techniques; and training professional individuals in the area of information
telecommunications to ultimately enhance social and economical aspects of the modern society.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software [JSI [ Consulting [ Others ( )

Ongoing ITS project or R&D
- SMART Highway
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Others
WAVE Handover technology

ITS Product & Technologies

- Development of WAVE chip

- Development of WAVE Communication module prototype

- Development of WAVE Software

- Development & Research on advanced vehicular communication technologies
[Physical/MAC/Networking/Application Layers)

WAVE chip

WAVE Communication module prototype

Q‘ General Information ) )

Company Name : ETRI Name : Hyun Seo Oh

Website : wwww.etri.re kr Department : [T Convergence Technology
Research laboratory

Phone (office) : 82-42-860-5659

Fax (office) : 82-42-860-1085

Phone (mobile) : 82-10-7175-3582

E-mail : hsohb@etri.re.kr

Address : 218 Gajeong-ro, Yuseong-gu, Daejeon,
305-700, KOREA




b4 Part 2 Korean ITS Industry Brief

‘4 Eunsung.Trasys Co. Ltd. PEunSung)

Company Overview

(Derived Data-Driven Smart Control Systems) - Eunsung.Trasys Co.Ltd aims to establish a next-
generation intelligent transportation system in preparation for autonomous driving. Eunsung will
develop core technologies such as 'Lidar-based pedestrian automatic detection system” and ‘GPS-
based PM control system’ and further establish next-generation smart city transformation and
infrastructure by applying data integration technologies, visualization, and processing technologies
that are accumulated away from existing IT infrastructure control.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
[(OHardware M Software [SI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Lidar-based pedestrian automatic detection system
- [Automatic detection of pedestrians) Personal information protection is possible compared to
CCTV, and recognition rate/perception speed is excellent due to low lighting/diary impact.
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GPS-based PM control system
- (Efficient control through walking data analysis) Analysis of walking data provides optimal signal
cycles to increase control efficiency to reduce congestion costs

Others

Patent(13)

- Crosswalk safety pedestrian system with traffic lights / 10-1810662
- Cognitive reinforced traffic signal system / 10-2050492

- Vehicle message display device / 10-2025402

- Composite Signal Light / 10-2194543

Certification

- Smart pedestrian crossing system and device and method / 10-2020-0009081
- Crosswalk detection method for recognizing pedestrian crossing intention / 10-2021-0552874

ITS Product & Technologies

Product Offerings
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Eunsung.Trasys Co. Ltd.

Induction-response system method

Fully induction control
- Suitable for intersections with heavy traffic or where traffic volume prediction is difficult
- Sensors are installed in all directions at the intersection, and traffic signals in each direction are determined
based on the collected information.
Half induction control
- Suitable for areas with low demand for sub-roads at intersections where main roads and sub-roads meet
- Eunsung guaranteed traffic volume on the main road with heavy traffic by installing sensors only on left-turn lanes
Traffic volume-density control
- Suitable for local roads with high access speed (independent intersections)
- After collecting traffic volume, signal queue length, and delay time, different maintenance times are applied
for each intersection.
- Similar to fully sensitive control, but higher effect is expected

Technologies

Lidar-based pedestrian automatic detection system

Identification of pedestrian Pedestrian related signal
characteristics based on Al technology transmission

; , E”) :
Q £8

Lidar Pedestrian Detector

-

Micro computer Deep Learning -
—
3 - ) .g
L ) | Oblect Detection Classification | L
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GPS-based PM control system
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GPS data collection during
PM driving

' General Information

Company Name : Eunsung.Trasys Co.Ltd.

Website : http://www.eunsung.net/

Address : 1, Hwagaejungang-ro 3beon-gil, Seo-
gu, Kwangju, Republic of Korea

Marketing and traffic control
using route data

2 y

Name : Jeong Young Hwan
Department : Development Team
Phone (office) : 82-62-653-5555
Fax (office) : 82-61-983-0297
Phone (mobile) : 82-10-2016-6677
E-mail : eunsung21(@nate.com
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(GR)

A Gangneung City & zs4

GANGNEUNG CITY

Company Overview

Gangneung is the most popular tourist city in Korea with beautiful nature, traditional sites, and
unique festivals.

After hosting the 2018 Winter Olympics, this city has been changing into an International Smart City.
This city will be a role model of ITS which makes citizens and tourists satisfied with safe and
convenient mobility. Gangneung is the only city harmonizing Human & Technology, Tradition &
Modern Culture, and the Past & the Future.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic - Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution - Pedestrian/
Disabled Support
H Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware W Software MSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Field system

Basic traffic information

- Traffic Monitoring CCTV / Variable Message Sign / DSRC-RSE / Incident management
Smart signal information

- Smart Intersection system / Roundabout Safety System / Emergency Vehicle Pre-emption

Parking information
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Center system
- ITS operating system / Smart signal control system / Traffic analysis / Big data & visualization
platform

Others

Maas Platform for Gangneung Tourism
- Personal mobility sharing service
- Digital platform for store

ITS Product & Technologies

Traffic Information system
- variable Massage sign will install 27 sites in Gangneung city to providing traffic information.

Gyeong po Beach Area
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Gangneung City

Smart Intersection System
- Deep learning based camera install 88 intersection in Gangneung city for collection real time

traffic data
N
"E [ =

Pedestrian Detection System
- Install pedestrian detection camera at crosswalk in 90 sites.
- Using image processing algorithm, detection moving objects on crosswalk
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GANGNEUNG CITY

Technologies

Traffic information processing

Generates reliable integrated communication information through convergence and correction
of collected traffic information-based data. Data collected through DSRC-RSE, A-AVI, etc. are
processed through the process of misinformation determination, section traffic time calculation, and
traffic speed calculation. This data is fused to compensate for missing data, and traffic information.

Smart Signal information processing

It calculates basic data for signal control through smart intersection data and provides a real-time
responsive signal control environment. Data types include traffic volume, queue length, vehicle
model, density, etc., and calculate improved saturation based on video solution and use it for real-
time response signal control such as emergency vehicle support, remote control signal.

General Information Contacts

Company Name : Gangneung City Name : Jo Kyounghak
Website : vwww.gn.go.kr Department : ITS T/F
Address : 25522, 33 Gangneungdaero, Phone (office] : 82-33-640-4520

Fax (office) : 82-33-640-4449
Phone (mobile) : 82-10-7226-3050
E-mail : Jo90kh@korea.krlJ

Gangneung city, Gangwon-do, Korea




72 Part 2 Korean ITS Industry Brief

“) GITSN Inc. GITSN

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others ( J

2nd category
W Hardware M Software [JSI [ Consulting [ Others )

Ongoing ITS project or R&D

- Construction technology Innovation Project
- Traffic system efficiency project

Others

. Intelligence based smart shopping method using RFID
. Data storage method according to the size of ASN.1 file
3. System and data linkage device which interlocks data using ASN.1, Outgoing data encoding
method through heterogeneous system using ASN.1 & data linkage method with heterogeneous
system
4. Integrated processing terminal for traffic data using ASN.1, Integrated processing method for
traffic data using ASN.1 & Controlling method of integrated processing terminal for traffic data
using ASN.1
. Intelligent energy saving type BIT (Bus Information Terminal)

N

o1
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ITS Product & Technologies

1. BIT (Bus Information Terminal) Total Solution

- Cutting edge functions such as information of bus location, bus service route search, bus stop search, and etc.
installed

- Patent technology based energy reduction function installed - Green BIT

- It collects and processes real-time information of location, speed, and etc of running buses and provides relevant
information to passengers, drivers, transportation companies, and person in charge in local government.

- Structure of BIS: Bus information center, BIT (Bus Information Terminall, Vehicle terminal, Wireless Data
Network, GPS

2. Standard Communication S/W for Traffic System

- Gitsn is the only one to contain the original technology of ASN.1 Toolkit, which is the core standard S/W for ITS
info-communication

- Gitsn has joint ownership of the license with the MLTM [Ministry of Land, Transport, and Maritime Affairs)

A.GN-B101 [Independent Type] B. GN-B201 (Shelter Standing Type)
€)' General Information ) )
Company Name : GITSN Inc. Name : Kim Cheol Hong
Website : www.gitsn.com Department : R&D
Address : #811, Woorim e-Biz Center |, 170-5, Phone (office) : 82-2-2108-2080
Guro-Dong, Guro-Gu, Seoul, Korea Fax (office) : 82-2-2108-2085

Phone (mobile) : 82-11-212-4182
E-mail : chkim(@gitsn.com
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“’ HANATECH SYSTEM Co., Ltd. HNT.c

Company Overview

HANATECH SYSTEM has been growing and developing into a leading company thanks to our
customer’s supporting and encouraging which inspired us to thrive with great strides in globalizing
our business strategy and expanding our global presence in key emerging markets.

Our growth vision embodies our commitment to achieving both quantitative growth and quantitatively
building our brand and our human capital. We aspire to be an industry leader in our businesses as
we strategically develop and invest in new enterprises and business engines that will drive future
growth. We will continue to build a corporate culture that fosters mutual growth and prosperity for
our employees as well our stakeholder alike.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software [JSI [0 Consulting [ Others ( )

Ongoing ITS project or R&D

- Improvement of obsolescence equipment in New-DAEGU BUSAN Expressway
- Construction of u-City in Sejong City
- Construction of ITS in Jeju Province

Others
Certification - 1S0 9001:2009 /1S0 9001:2008



Patent

- CCTV Camera Controller
- Virtual image displaying apparatus for load control
- Unmanned Vehicle Photographing Equipment

- Lighting controller in vision system
- Apparatus for vehicle regulation with vehicle black box

- FPCBI(flexible printed circuit board) base plate eccentric test device

ITS Product & Technologies

-

HD CCTV Controller
Model : HCC19-L7

~Function
“HD CCTV controller
+LCD Monitor 7 inches insertable
-Set the control and status monitoring
through CCTV

(optional)

CCTV Character Generator
Model : HNO-NDCK

~Function
* CCTVVideosignals and the video signal
of characters and symbols (an arrow, etc.)

Video vehicle detectors
Model : HNV-VVK

- Function
-passing vehicle by using the camera Videos
of the vehicle traffic volume, speed, and the

~specification

~CPU: 32bit, Real-time OS

- Communication : 3 Serial
ports(RS232/422/485), 5 Ethernet HUB.

~Control : Lens, Pan/Tit, Preset

~State : Door, Fan/Hester, Temp,
In/Out Power etc

= UPS : 220V 60+z, 30min Backup,

Removable (include Camera)

-Size : 19inch x 4U, Standard Rack

4p t0 06 car lanes set

expressi
e e oemertrrinsmms)nuamlysls
: 1sinch 1U - ~Traffic / Speed / Occupancy rate : Superior
thecontrolvarabl character gl it
Korea Institute of Construction Technology)
-Specification

- Video Signal :NTSC, BNC

+ Communication : RS232C(RI45 type)
* StatLED: PWR, TxD, RxD, V-L

+ TextD/L:By external port

+ Power Consumption : 10W under

sy
+CPU: 32bit ARM

-MEM: 32MB

+Communication :4 Ethernet ports,
-LED : Vehicle detection On/Off.
-0 : Real time 05, L

+ Input Power :
+ size:15inchx 1U.

~Vehicle data collection and communication
220v

-size : 15inch x1U

s -

7

v

ce

Integ
Model : HMNH-CAMVC

* Model : HSPD-120K

~Function - Function
«CE Certification protectagainst
-specification -specification

+System: Camera/ lens / housing
*Integrated CCD:1.4 ", 410,000 pixels
+Lens: Zoomx25

*Material: Aluminum

*Front: plat heated glass

+Sun shield

“Power : AC220V

*Weight: about 3kg

*Input: AC230V(50/60Hz)

+Maximum protection current: 120KA
+Connection Type: Parallel

+Buit-in thermal fuse

+Status LED : Power, Protect

*Mode: LN, L-G,N-G
«Operatingtemperature :-40°C - 80 °C
«Cable Specifications: AWG #12
+Weight: about4s0g

CE certified multi-function power
supply
Model : HCUI-1000C

~Function

-Stable AC power supply

~The temperature of the enclosure, fan /
hester operation status, Door's open
position to collect

+CE Certification

-specification

~CPU : Bbit u-processor

“MEM : 256K8

- Communication : 3 Serial ports
(R5232/422/485 select) 1Ethernet.

~The front window of the TCP / 1P settings

function

+LED : Check the operation status, etc.

+Power Capacity: 1KVA

-Output stabilty : +2%

General Information

Company Name : HANATECH SYSTEM Co., Ltd.

Website : www.hanatek.co.kr

Address : D-1412, Gwangmyeong Techno Park
1345, Soha-dong, Gwangmyeong-si

Gyeonggi-do, korea, 423-795

©

Name : Lee, Chan-Woo
Department : Planning Office
Phone (office) : 82-2-2083-2688
Fax (office) : 82-2-2083-2690
Phone (mobile) : 82-10-9406-0217
E-mail : leecw(@hanatek.co.kr
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‘%’ HANILSTM Co., Ltd. .. HANIL STM

Company Overview

HanilSTM is an Sl enterprise in the field of ITS (Intelligent Transportation System). HanilSTM
provides one-stop solutions for building-up and managing ITS related businesses, which cover
proposal, design, development and maintenance. HanilSTM has a branch in Vietnam that is
playing an important role strategically in launching overseas business in the field of ITS. HanilSTM
keeps on carrying out research and development with its own research institute. HanilSTM has
accumulated a lot of know-how based on domestic and overseas experiences and has many
experts specialized in various parts, so that it can provide better services, products and caring
even after sales.

HanilSTM will be a trustworthy business partner for you

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software HS! M Consulting [ Others ( )

Ongoing ITS project or R&D

Ongoing ITS Project

- Incheon International Airport expressway FTMS and Toll System Design - Construction

- Construction of Gangnam Circular Expressway Operation Facility

- Construction of Restraint System for Old Diesel Automobiles

- Sangju-Yeongcheon Expressway ITS Design - Construction

R&D projects

- Development and Demonstration of Smart Safe Society Solutions using Big data and Deep learning
- Development of Operation Technology for V2X Truck Platooning
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- Development of Roadway Systems based on LDM and V2X for Cooperative Automated Driving
- Development of Multi Lane Automatic Number Plate Recognition System with a Single Camera
- Development of Energy Saving Smart- plug for ITS

Others

Certification:
- NET* (Multi-Lane ANPR) * New Excellent Technology
- 150 9001:2008 - 150 9001:2008
- Certification for Eco Label - Inno-Biz / Main-Biz
- Registered agency for traffic effect analysis and improvement measure establishment
Patent: 25 patents registered including

- An apparatus for recognizing plate number of a vehicle

- An apparatus for recognizing plate number of a vehicle

ITS Product & Technologies
Product Offerings

Smart power management device Multi-Lane ANPR CCTV camera
e

Multi-function controller

Video server

Technologies
Traffic information center Traffic CCTV AVI (ANPR)

General Information

Company Name : HANILSTM Co., Ltd. Name : Eom Ho-sung

Website : www.hanilstm.com Department : Sales Planning

Address : #709, Joongang Induspia 5th, 137, Phone (office) : 82-31-739-5720
Sagimakgol-ro, Jungwon-gu, Fax (office) : 82-31-739-5777

Seongnam-si, Gyeonggi-do, Korea E-mail : straycat(@hanilstm.com
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(((;/i‘\\))) HanWha SystemS CO., Ltd OHanwhaSgs‘rems

Company Overview

started from the information systems business of Hanwha around 1995 when the nation announced
the ROK as the 'IT powerhouse'.

It achieved independence as Hanwha S&C in 2001 and declared tot take the 2nd leap through the
integration with Hanwha Systems in 2018. ICT Division of Hanwha Systems growing as the advanced
IT solution provider builds the advanced information systems in the various areas including financial,
manufacturing, petrochemical, and construction fields. Especially, it shows the performance of
achieving the digital innovation in all areas including the civil and defense areas on the basis of the
advanced IT services including the 4th industrial revolution key items of Al, big data, blockchian,
cloud and ITS.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software HS! M Consulting [ Others ( )

Ongoing ITS project or R&D

- Construction of Bongdam-Songsan Expressway ITS(FTMS / TCS / ETCS / One Tolling System)
- Operation of Bongdam-Songsan Expressway ITS(FTMS / TCS / ETCS / One Tolling System)

- R&D of Smart Toll Collection System

- R&D of V2X Communication System using WAVE
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Others

Certification
- 150 9001:2008, ISO/IEC 20000-1:2005, ISO/IEC 27001:2005
- CMMI Level 5: 2011

Patents
- ROADSIDE EQUIPMENT AND OPERATING METHOD FOR TOLL COLLECTION SYSTEM : 2020

ITS Product & Technologies
Product Offerings

Integrated antenna and main controller for Smart Tolling System

- Smart Tolling (multi-lane) can be applied only by
; :
well e setting the S/W environment
—TE— ——

- Antenna duplication possible without a separate
device (all-in-one board)

- Providing various information through external
OLED display

- Redundancy configuration of main controller and

communication cable

- - - High communication accuracy of over 99.5%

communication success rate

- Snowandran Blodking
© BockSunightand Rodart bet

el
S

Technologies

Smart Tolling Systme / Electronic Toll Collection Systme

- Multi-Lane Toll Collection in case of more than 2 lanes

- Classification of vehicle type through laser detector

- Improving image recognition rate by applying artificial intelligence

Real Time Traffic Control
- Gathering Crossroad Traffic Information
- Real time traffic Signal Control

Providing Traffic Information
- providing real time traffic Informaition
- Regardless of time and place using various media such as Variable Message Sing(VMS)

Traffic Law Violation Regulation
- Regulation parking Violation vehicles, speeding vehicles, traffic signal violation vehicles

General Information m

Company Name : Hanwha Systems Co., Ltd Name : Jin chul, Sin

Website : www.hanwhasystems.com Department : Digital New Deal Biz

Address : Hanwha Systems, 14~16F, Yeoui- Phone (office) : 82-2-6313-3117
daero, Yeongdeungpo-gu, Seoul, Fax (office) : 82-2-6290-8307
Republic of korea Phone (mobile) : 82-10-6460-2378

E-mail : Jinfe21(@hanwha.com
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‘4 HighGainAntenna ® High Gain Antenna

Company Overview

High Again Antenna is sharing the beginning, development, and the future value of the Korean
communication industry. High Again Antenna manufactures and supplies products with pride as a
pioneer of the Korean communications industry that has led the 50-year history.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software [JSI [ Consulting [ Others ( )

Ongoing ITS project or R&D

- V2V, V2| Communication soltution using WAVE Technology
- OBE for Korea ETCS - OBE for China ETCS - Compensor for Vehicle - loT Module(LoRa WAN)

Others

Certification

- IATF 16949, TL9000 (Quality Management System Certification) - from TUV

- Certificate of SQ (Safety Components, Electronic Soldering) - From Hyundai Kia Motors Partner
- 1S0 45001 (Occupational Health and Safety Management Systems Certificate] ~From TUV
Award

- Technology Innovative SME -From Director of Small and Medium Business Administration)

- Certificate of Excellent Recycled Product -From The Ministry of Trade, Industry and Energy)
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ITS Product & Technologies

Product Offerings
V2V, V2| Communication using WAVE Technology
- V2X 0BU / V2X RSU
- IEEE 802.11P Standard|(Frequency: 5.855~5.925GHz) = —
- IEEE 1609, J2735 Standard(V2V, V2| Communication) &

- OFDM/ BPSK, QPSK, 16QAM, 64QAM “ i

ETCS System OBU V2X 0BU V2X RSU

- Room mirror OBU / Overhead Console OBU

- Avehicle terminal (OBU) device that can pay tolls while driving using a roadside base station (RSU) and a 5.8GHz
short-range wireless communication [DSRC) method on a toll road or highway

- Voice guidance, button, LED display, Button type semi-automatic card socket application

g

Room mirror 0BU Overhead Console 0BU

COMPENSATOR

- Frequency: GSM900, GSM1800, UMT2100, LTE800,LTE2600
- System Gain[Downlink / Uplink] : +27 /+27 dB

- Auto Band selection

Technologies

V2V, V2| Communication using WAVE Technology

- Between vehicle technology, Between vehicles vehicle wireless technologies, infrastructure, wireless
communications

- By detecting the road obstacle such as wayside sensors in the adjacent base station through attention to all of
the cars in a subsequent

- Prevention of traffic accidents caused by icy road obstacles

- The information regarding the sudden stop, rapid deceleration, the vehicle failure of a preceding vehicle
deceleration slowly to receive in real time in the in-vehicle terminal rear vehicle technology for preventing a
secondary accident

DSRC ETCS Technology
- Electronic toll collection system for toll payment for a vehicle in the running state without stops using the wireless
communication between the vehicle device and the toll station antenna installed in a vehicle

COMPENSATOR Technology
- Within the moving vehicle communication service (service data) smoothly within a moving vehicle-mounted to
cover a weak electric field area communication signal amplification device that is not provided.

General Information w

Company Name : Highgain Antenna Name : Seung-kyu Choi
Website : www.highgain.co.kr/eng/highgain.asp Department : R&D
Address : 772 Wonsi-dong, Danwon-gu, Ansan- Phone (mobile) : 82-10-3358-2401

si, Gyeonggi-do E-mail : June8{@highgain.co.kr
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‘4 HYUNDAIITS ELECTRON CO.,LTD &) Hwoansescronco, o

Company Overview

Hyundai ITS Electron was founded in November 1998. Itis a company specializing in the development,
manufacture and construction of road sign boards. Major development and manufacturing items
are hardware and software of VMS, LCS, MCU, VCU, CCTV products. We also provide consulting and
construction related to ITS products to our customers.

Currently, Hyundai ITS Electron develops high-safety technology based on ITS technology and
concentrates on product production and technology development.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - ublic Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
W Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
Ml Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
M Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software HS! M Consulting [ Others ( )

Ongoing ITS project or R&D

ITS Solution and VMS(Variable Message Signs) fire notification system
- Development of new product for Variable Message Signs

- Development of new product for Line Control System

- Development of CCTV System

- Development of VMS fire notification system
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Others

Patents

- Apparatus and method for controlling LED display board for defective detection
- Emergency situation guidance system and method in tunnel

Certification

- Performance certification by government agency

- Good Software certification by government agency

ITS Product & Technologies

Hyundai ITS Electronics develops ITS solutions including Variable Message Sign, Line Control System and
Closed Circuit Television System.

Product

Main Control Unit

Communication
- TCP/IP, RS232, DVI

Main Process
- Dual Core 1.8GHz or Higher

Variable Message Sign and Toll Gate Sign Unit

Communication

- TCP/IP, RS232, DVI

Main Process

- 32 bit ARM Processor

Control Unit

- LED Module, Temp Module,
Hum Module, Power Module

Communication
- TCP/IP, RS23

Main Process
- 32 bit ARM Processor
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HYUNDAI ITS ELECTRON CO., LTD

VMS System ( Variable Message Signs )

Electric Road Sign and Video Road Sign

Door-Style Road Light Sign and Solar System Application

E

Side Road Light Sign and Tunnel Road Sign
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6) HYUNDAI ITS ELECTRON CO., LTD.

LCS System [ Line Control System )

ITS Product & Technologies

VMS (Variable Message Signs) System Development
- Hardware design of the product

- Development of pc program for users

- Firmware development for device operation

- Development using TCP / IP communication

- Road VMS display development technology

VMS (Variable Message Signs) System Development
- LCS hardware design technology

- LCS software design technology

- Road LCS display development technology

Construction Capability
- Construction of VMS, LCS for roads and highways

' General Information

Company Name : HYUNDAI ITS ELECTRON
€O, LTD
Address : Neungdong B/D, 3F, Chungkok-
Dong, 107Gil 8 Cheonhodaero,
Kwangjin-Gu, Korea

Name : Choi Byeong In
Department : R&D Team

Phone (office) : 82-2-464-2522
Fax (office) : 82-2-464-2524
Phone [mobile) : 82-10-9897-4172
E-mail : itselec@hanmail.net
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“) Innowireless C Innowireless

Company Overview

Since its establishment in September 2000, Innowireless has focused on developing wireless
network optimization solutions such as automatic measurement equipment, benchmarking
tools, and post-processing analyzer. We have also provided the cutting-edge technologies such as
Big Data Analytics which process the significant volumes of real-time data in a mobile network.
Moreover, our subsidiary, Qucell Networks, became the first domestic company to provide 5G Small
Cell to mobile service operators. As our overseas sales corporation Accuver has continually been
expanding its global networks in Japan, China, USA, UK, and India. Thanks to 220+ customers from
more than 50+ countries, we could be the one of the world-leading test equipment companies. In the
preparation for the autonomous vehicle industry, we hope to be able to implement V2X device/infra
and customized engineering tools for connected car service and ITS.

Business Area

1st category

M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software [JSI [JConsulting M Others (Test & Measurement Equipment)
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Ongoing ITS project or R&D
- Test & Measurement Equipment (Signal Generator, Signal Analyzer, Handheld RF Test Equipment)
- Engineering Tools for Driving Field Test & Wireless Network Optimization (DM, Channel Emulator,

Post-processing Analyzer)
- Big Data Analytics Solution for massive data traffic (GPU DB, Al Solutions, Real-time E2E network

probing and analytics)

Others

Certification: ISO 14001(Environmental Management System], TL 9000(Quality Management System)
Patents: Domestic patents 185, PCT 84
Awards

- Korea National ICT Award(Ministerial Award, 20)

- Science and ICT Award(Presidential Award, "19)

- Selection of Development project for SME('15)

- Korea National ICT Award(Ministerial Award, "14)

- Atower of $20 million exports of the 49th Trade day('12)

- New Radio Broadcasting Technology Award(Ministerial Award, “10)

ITS Product & Technologies
- Network Optimization Solution: XCAL, XCAP
‘Benchmark’ and ‘Optimize’ the wireless network performance in the field and lab environment

with outstanding features

XCAL An air-interface test tool for benchmarking, monitoring and analyzing XCAP Analyzing the performance
collected by XCAL

the wireless network performance and quality for 56 - 4G

Drive/Field Test Walk/In-building Test Server/Client Test Post-processing (PC - Server)

Drive fest solution that collects WIreleSS | A portable test solution that collects wireless | Support 24/7 data collection, unmanned To diagnose and trouble-shoot wireless
real-time. bt . network data i real-time but automated solution network failure in variety use cases
Qpimizatien * oL® Real-time & In-depth il
for shaded In-building s Ry 1 t p”
¥ fonitorin A analysis
{ - * D € X ] 0 i )

KPI
[
a

&

9 2 [

-l Autornated
[ ] £l report system
=2

@ Subway P N:::':.k
_‘ Underground ﬂ v
i — ,

§ €c::,ﬁ;: ‘E@D €w

Interworking
test between
Mobile and
RAN
Voice quality
test between
Mobile

Offers from Single to Multi Mobile Solutions Offers from Single to Multi Mobile Solutions XCAL-MTS | XCAL-Auto | XCAL-Ranger Offers PC, Web, Sever based Analyzer
Massve testwith | MAUSTEVIEN | Gomanned
Real UEs ~ automatedtest
XCAL XCAL-MPmd XCAL-Mo(l) XCAL-Pu12 XCAL-Solo  XCAL-Harmonizer alutan XCAP  XCAP-Enterprise  XCAP-Vuze XCAP-COOP

E—_mwv § 8 "Bl =E - -
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Innowireless

- Test & Measurement: XCAT

By configuring the actual field environment to support user without

Integrated solution for mass production of Small Cell, and provides
e e e anc provites Portable solution for RAN inspection and maintenance being atfiled for testing

convenience to users and reduction of production costs through
automation

Portable ‘ @ Offers field
Solution Test
Environment
in the Lab

Automated
Test Result

Easy to Use ‘ * [@"

Cloud based
Monitering
Feature

XCAT-RTT XCAT-Optic Master XCAT-CAN XCAT-IXA
Construction and Installation and Cloud based
Maintenance Sse for Maintenance Use Monitoring Feature

Fiber

T [padl

- Big Data Analytics: AEGIS

High-end Monitoring Performance of all the interface and network environment from Core NW to
Mobile/Vehicle Device [Real-time E2E Wireless network monitoring)

High-end
Monitoring

Performance
Real-time E2E wireless
network momtormg
1. Mobile Device

2. RAN

3. Core N/W
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C Innowireless

AEGIS E2E probing and analytics solutions

AEGIS-PSee AEGIS-CLAIR
* Datamonitoring from Core N/W to Mobile Device * Laptop based performance monitoring, test and o collects real-fime wirele lity d
* Performance monitoring, test measurement and statistical data statistical data solution * Focused on data visualization on the map to recognize the
solution |+ Recommended for Lab user information

gy

General Information M

Company Name : Innowireless Name : Sanghyuk CHUNG
Website : http://innowireless.com/index.asp Department : Strategy and Innovation Office
Address : Innowireless B/D, 190 Seohyun- Phone (office) : 82-31-788-4601

ro, Bundang-gu, Seongnam-si, Fax (office) : 82-31-788-5410

Gyeonggi-do, Korea Phone (mobile) : 82-10-8912-3566

E-mail : prjanaf@innowireless.com
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“ InPEG Vision Co.,Ltd. (@5

Company Overview

Inpeg Vision has developed image processing and license plate recognition system by its own
technology, and applied in various field of ITS (Intelligent Transport System), and provides core
algorithm and technologies to a lot of customers in domestic and overseas market.

With the goals and continuous efforts to make the differentiation of recognition rate, reliability and
technology, Inpeg Vision will always take a further step to develop sole image processing technology
thereby positioning itself as a pioneer of techniques.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software WS M Consulting [ Others ( )

Ongoing ITS project or R&D

KINTEX - Integrated Total Parking Management System(Parking Guidance/Parking Position Inquiry)
POSCO - Integrated Total Security System

Busan, Gangseo gu - Urban Integrated Traffic & Security System

Gyung-ki Province national Highway ITS - Integrated Intelligent Traffic System

Busan Bank, Head Office - Parking Guidance& Parking Position Inquiry

Japan Gas station - Gas-Station CRM System(48 sites)

Philippines, Subic, Hanjin Apartment - Vehicle Access Control System
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Others

Patent Status

- Retention : 38 cases (Country 32cases, Overseas 3cases, Brand Tcase, Design 2cases)

- Application : 3 cases
Technical Certification - Total 72 cases

- PCT Enrollment : 4cases

- CE/UL, AVl test [excellent grade : recognition rate 98%)
- NET (New Technologyl, Excellent Procurement Product 2 case , etc.

Management Certification - Total 33 cases

ITS Product & Technologies

G Y Product Name

: LPR device (for rear)

Model Name : [V-PIRR-100

! Overview : This dust and water
proof LPR device is installed
small space and capture images
of entering vehicles and improve
recognition rate.

Advantage of product

1. High recognition rate (over 98%)
2. Semi-permanent illuminator

3. Remote maintenance

4. Simple design and installation

Product Name : Parking management system

Model Name : [V-PMS 200

Overview : LPR based advanced access control
system enables high-efficient and user convenient
parking lot operation overcoming all the weak points
of legacy RF card type system.

Advantage of product

1. High recognition rate (98~99%)

2. Vehicle access control

3. GOOD DESIGN certification

4. Durability (IP 45 certification)

General Information

Company Name : InPEG Vision Co.,Ltd.
Website : www.inpeg.com/eng
Address : 59 Muhaksong-ro, Geumjeong-gu,
Busan, Korea.

Product Name : iCLCU (Camera
Lens Control Unit)

Model Name : IV-PIMS-400

! Overview : LPR based advanced
| access control system takes
images of entering/leaving vehicles
with high-definition mega pixel
camera and it automatically
recognizes plate number then
access control/manage them.
Advantage of product

1. High recognition rate (over 98%)

2. Semi-permanent illuminator

3. Remote maintenance

4. High speed recognition speed

DSP BOARD suitin \

| Product Name : Road security
camera

Model Name : [V-COHL-400 (for
1 line), IV-COHL-401 (for 2 lines)
Overview : LPR based road security
camera system (ITS) capturing all
the vehicles passing by the road and
provide the real-time information to

operator of wanted, stolen and related vehicles.
Advantage of product

1. High recognition rate (98~99%)

2. Various vehicle detection by site environment
3. Semi-permanent IR illuminator

4. Durability (IP 66 certification)

Name : Koo Dong-Hee
Department : Overseas

Phone (office) : 82-51-514-0008
Fax (office) : 82-51-515-4580
Phone (mobile) : 82-10-8564-2789
E-mail : dhkoo(@inpeg.com
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“) IT Telecom Co., LTD. JiTtelecom

nformation Technology & Telecom co .. Lid

Company Overview

IT Telecom (ITT) is a leading edge Intelligent Transportation System (ITS) company with WAVE
[(Wireless Access in Vehicle Environment) solutions,the next generation ITS communication
technology. ITT has incorporated since 2004 as a turnkey solution provider for ITS communication
product development, radio engineering, and maintenance. Also, ITT has proactively developed
WAVE technology and successfully finished a field trial in 2010 ITS World Congress in Busan, South
Korea.ITT is well positioned to tap and grow in the emerging world WAVE market for V2X, Airport,
Train, Subway, Harbor communication network solution. ITT will do our best to provide the leading
edge ITS solutions [DSRC/WAWE] to our customers

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support ~ System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
M Hardware M Software M S| [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Korea Government Project("Smart Highway")

- V2X pilot test : providing 100 sets of WAVE OBU'’s
WAVE 0BU samples for Tier 1 Automotive Suppliers
- Hyundai Mobis - Mando
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Strategic Partnership with Telco's and global ITS SI companies.
- KRT, POSCO-ICT, SK Telecom, Aldridge Electrical Pty(Australia), Telnorm(Mexico)
- Centron Industries[USAJ, DMC Wireless|Argentina), JCDC

Others

(Patent No) 10-0745014: Traffic Information Utilization Method by using Complex-type RSE
(Applied No) 10-2012-0012095: Smart Phone SW Architecture and Algorithms to exchange
realtimevideo data between driving vehicles by using Smart-phone (or Smart-type

terminal)

(Applied No) 10-2012-0158076: Vehicle Management System Architecture and Algorithms to check
real-time site situation and vehicle position in airports and harbors.

ITS Product & Technologies
Product Offerings

- Modulation: OFDM(BPSK, QPSK,
16QAM, 640AM)

- Interoperability: meet the
required products

- Data rate: up to 27Mbps

- RF Frequency: 5.850 ~ 5.925GHz

T60AM, 640AM)

required products

Technologies

5.9GHz DSRC WAVE(IEEE 802.11p, 1609.2~4)
- Baseband Modem & Mac

- Embeded software

- Hardware including RF transceiver

General Information

Company Name : IT Telecom Co,, Ltd.
Website : www.it-telecom.co.kr
Address : 555-9 Hogae-dong, TheOvalley #517

- Modulation: OFDM(BPSK, QPSK,
- Interoperability: meet the

- Data rate: up to 27Mbps

- RF Frequency: 5.850 ~ 5.925GHz
- Number of Channels: 7 Channel
- Channel Bandwidth: 10MHz

|| T

- Channel Card : 2 RF channels(Max.7 Channels)

- EDCA Test Available

- Multi-channel Operation Test Available

- Protocol Analyzing forV2X Communications

- Can be used for RSU or OBU emulator

- IP/WSM Data Analyzing Available

- Compatibility Test between Other 0BU's/RSU's

- Security Test : IEEE 1609.2(Optionall

- LED indicators and alarm notification for system
fault detection

5.8GHz Legacy(Korea Standard) DSRC
- Baseband Modem & Mac

- Embeded software

- Hardware including RF transceiver

AT
Name : Bill Choi
Department : Global Marketing
Phone (office) : 82-31-479-6541
Fax (office) : 82-31-479-6540
Phone (mobile) : 82-10-4201-6541
E-mail : billchoi@it-telecom.co.kr
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“> ITRONICS CO., LTD iTRONICS

Company Overview

ITRONICS CO,, LTD is a leading Korean manufacturer who has its own technology for ITS system
& OBU design, Digital Image Processing, ASIC & RF design. It offers full range of ITS system
related products and Automotive IT products such as ETC OBU, Vehicle Driving Recorder, Personal
Naviagtion Device and so on.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
O Others [ J

2nd category
W Hardware M Software [1SI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Certification

Project

- Hi-pass system(ETCS)

- RF antenna and Control unit for DSRC Traffic data collection/provision system

R&D
- WAVE RSE & OBE
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ITS Product & Technologies

Product Offerings

Hi-pass system(ETCS)

- Original type Hi-pass system

- Slim type Hi-pass system

- Service area type Hi-pass system

- Specification

Slim type system and Small size lane control unit(15" subrack]

Allin one CCU (CCU, IRCU, RFCU, SAM])

Allin one antenna (IR-DSRC 800~900nm, RF-DSRC 5.8GHz)

RF antenna and Control unit for DSRC Traffic data collection/provision system
- Allin one 5.8GHz RF-DSRC antenna and Control unit
- Range : 100~400m

Technologies

- Hi-pass system(ETCS)
ETCS means Electronic Toll Collection System using the IR / RF Dedicated Short Range Communication (DSRC)
technology which enables communicate with between On-Board Unit (OBUJinstalled inside the vehicles and
Stations (IR RSE, RF RSE] installed in Roadside.

- RF antenna and Control unit for DSRC Traffic data collection/provision system It is the system to deliver the traffic
information collected by using Dedicated Short Range Communication (DSRC) technology between ETC based
Roadside Equipment and OBU.

General Information ©
Company Name : [TRONICS CO., LTD Name : Mr. Hong Seung-Pyo_VP
Website : www.itronics.co.kr Department : ITS Business Team
Address : 15, 56 gil, Joongbu-daero, Giheung- Phone (office) : 82-31-217-1063
gu, Yongin-si, Gyeonggi-Do, Korea Fax (office) : 82-31-217-1067

Phone (mobile) : 82-10-2314-2786
E-mail : sphong(@itronics.co.kr
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“) JastecM Co.,Ltd. JastecM

7N\

Company Overview

JastecM is an automotive loT device & fleet management solution company established in 2016. We
specialize in analyzing vehicle sensor data to integrate with various business models in connected
car industry, such as fleet monitoring, car-sharing, used car depreciation analysis, auto finance &
insurance etc. We also have been providing our products to Korean and US market. Now JastecM is
trying to expand our market into Europe and Southeast Asia.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware [JSoftware [JSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

- 1SO Development R&D (2021~2025)
- B2B SKB, Hanwha-total, etc
- B2G City of Bucheon, etc

Others

- Indoor and Outdoor continuous positioning switching method / 10-2021-0041415
- Vehicle price estimating method / 10-2020-0188585
- Apparatus for processing vehicle information / 10-2017-017956

- 2020 Nominated as the Best Industry Integration Company, Korean Ministry of Trade, Industry and Energy
(Dec. 16th, 2020)
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- 2020 Nominated as the Excellent Performance Company for data voucher program, Korea Transport

Institute [Dec. 16th, 2020)

- 2019 Nominated as the Export Frontier Enterprise, Govenor of Gyeonggi Province, Korea (Dec. 10th, 2019)
- 2017 Nominated as the Export leading Company, KOTRA (May. 25th, 2017)
- 2016 Nominated as the Promising ICT Company (K-GLOBAL 300), Korean Ministry of Science, ICT &

Future Planning (Dec. 29th, 2016)

ITS Product & Technologies

Product Offerings
Hardware(von-Series)

JastecMm

von-Series

e=e

D e
oA
b

<JastecM’s vehicle-loT device (OBD2 based)>

Technologies

JastecM has vehicle-loT device & platform for mobility
big-data business. We already setup APl service
structure from device to end-user level service
platform.

Features

1) Reliable & Secured vehicle-loT Device (OBD-II
protocol based)

e Collects driving data and highly compatible with
most vehicle models.

¢ GPS, Gyro/G-sensor, Bluetooth, Wifi Hotspot on
board

* LoRa, 3G, LTE supported

¢ Data remedy technology in out of network area

e Secured boot & network protocol against car hacking

e Easy-to-install (Plug N Play)

General Information

Company Name : JastecM Co. L td.

Website : jastecm.com

Address : C402 Pangyo-ro 242, Bundang-gu,
Seongnam-si, Gyeonggi-do, Korea

Platform (ViewCAR)

<JastecM’s fleet management solution (Web & App)>

2) Enterprise-level fleet management solution

* Web/App based tool for gaining an access to vehicle
related services;

- Trip summary & report (location, route, event,
distance etc.)

- Task monitoring (vehicle idling detection, Geofencing)

- Reckless driving notification (Harsh breaking,
speeding etc.)

- Driving behavior analysis

- Vehicle condition & breakdown monitoring

- Fuel cost management

- Vehicle consumables management

- Company vehicle reservation & dispatch

3] Vehicle data management platform

e Highly customizable & flexible data processing by
business logic

* RESTful API based for 3rd party developers

Name : Lena Kim

Department : Business

Phone (office) : 82-2-452-9710
Fax (office) : 82-31-8060-0338
Phone (mobile) : 82-10-9956-3722
E-mail : lena(@jastecm.com
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“ Jin Woo Industrial Co., Ltd. JWV W00 Industrial Systems

Company Overview

JINWOO transportation system solution helps to build a faster, safer, more eco-friendly
transportation system by incorporating cutting-edge technologies of electronics, electricity, control,
and information.

communication fields into a transportation system, such as UTMS, DSRC, ATES, FTMS and TCS /
ETCS. Experience our transportation system solution, the fittest of all in the ever-evolving ubiquitous
environment.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software ESI [JConsulting [ Others ( )

Ongoing ITS project or R&D

- Toll Collection System implementation for Korea Expressway Corp. in 2014

- Toll Collection System implementation for Seoul Beltway Corp. in 2014

- Toll Collection System implementation for Daegu-Busan Expressway Corp. in 2014

- Toll Collection System implementation for Cheonan-Nonsan Expressway Corp. in 2014

- Freeway Traffic Management Systemn implementation for Cheonan-Nonsan Expressway Corp. in 2014

- Traffic Law Violation Enforcement System implementation for Seoul, Inchon, Gyeonggi,
GyeongNam. in 2014
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- Vehicle classification system supply for Korea Expressway Corp. in 2013
- Unmanned Toll System development and supply for Korea Expressway Corp.

Others

Certification
-1S09001:2008 / - 1SO 14001:2004 / - OHSAS 18001:2007

Patent

- 8 patents registered in Toll Collection related technologies.
- Unmanned Vehicle Photographing Equipment.

- Automatic Vehicle Number Recognition System.

- Vehicle Speed Detection System.

- Traffic Law Violation Enforcement System.

ITS Product & Technologies

Product Offerings
—_— —

Technologies

Design, Development (S /W,H /W), Civil Work, system construction, enginnering for Intelligent Transport System (ITS)
- Toll Collection System (TCS)- open Type, Closed Type

- Electronic Toll Collection System (ETCS)

- Freeway Traffic Management System (FTMS)

- Urban Traffic Management System (UTMS)

- Dedicated Short Range Communication (DSRC)

- Automatic Traffic Enforcement System (ATES)

- Traffic Signal Control System

General Information ‘ Contacts

Company Name : Jin Woo Industrial Co., Ltd. Name : Deok-Cheon Kwon

Website : www.jin-woo.com Department : ITS Sales Division

Address : 11-24, Seongmisan-ro, Mapo-qu, Phone (office) : 82-2-868-0500
Seoul, Korea Fax (office) : 82-2-868-6251

Phone (mobile) : 82-10-3714-3473
E-mail : dckwon(@jwis.co.kr
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‘% Keon-A Information Technology Co.,Ltd. = Kzon-A

Company Overview

KEON-A is a leading manufacturer and exporter of Traffic Enforcement System with domestic
market share No.1 in South Korea since foundation of 1987. KEON-A has key solution of traffic
enforcement system such as Speed, Traffic Signal, Criminal Vehicle Capturing and etc by using
Automatic Number Plate Recognition system [LPR or ANPR].

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others ( Traffic Law Enforcement System )

2nd category
M Hardware M Software MSI [JConsulting [JOthers | )

Ongoing ITS project or R&D

- Project of Traffic Signal Control System in Manila, the Philippines

- Project of Speed & Traffic Signal Violation Enforcement System in Almaty, Kazakhstan

- Traffic Signal Control Equipment and Vehicle Mounted Vehicle Plate Number Recognition System
in Turkmenistan
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Others

Certification
-1S0 9001:2008
-CE

Patent
- Unmanned Vehicle Photographing Equipment
- Automatic Vehicle Number Recognition System
- Vehicle Speed Detection System
- Traffic Law Violation Enforcement System

ITS Product & Technologies

Mobile Speed Camera is mobile type speed detection camera based on laser sensor. This mobile
camera can automatically detect and recognize the vehicle number plate at the designated point.

Specifications and Features

Camera 1.3M Pixel CCD Camera

Motorized 100mm to 120mm (include x2 Extender]
Target Range : 80 to 120meters

Wire or Wireless Xenon Lamp

Illuminator 700nm IR Filter

Life Time mort than 100,000 times

Laser Sensor

Sensor Measurement Speed : 10~300km/h

Speed Error Rate : Less than +1%

905nm, Class (Eye Safety)

Intel Embedded Atom 1.6GHz

5.7inch color TFT LCD monitor with touch screen
Controller Operating Temperature : -30°C to 70°C
All-in-One compact module for easy maintenance
USB Menory Device : Over 100,000 image storage
ANPR(Automatic Number Plate Recognition) (Option)
. Size : 507(L) x 175(W) x 165mm(H)

Housing Weight : 6kg

Battery Sealed Lead Acid Battery, 12V

Lens
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Keon-A Information Technology Co.,Ltd.

Technologies

ANPR(Automatic Number Plate Recognition] System

Image before removing | Vehicle screen after Image that passed the
the ext removing the context e vertical filter

*ANPR
Automatic Number
Plate Recognition

Splitting Character Area GiERE e ok

195101008

Split Result

General Information Contacts

Company Name : Keon-A Information Name : Chae Ran Yu
Technology Co., Ltd Department : International Marketing
Website : www.keona.co.kr Phone (office) : 82-2-2041-5549
Address : Keon-ABldg, 401-2, Poongnap-dong, Fax (office) : 82-2-472-0914
Songpa-gu, Seoul, Korea Phone (mobile) : 82-10-4058-8757

E-mail : cryu(@keona.co.kr
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“ Korea Consultants International Co., Ltd  EZelorencousuravs nremwnows

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[J Others ]

2nd category
O Hardware [JSoftware [1SI M Consulting [JOthers | )

Ongoing ITS project or R&D

Trung Luong - My Thuan Expressway Construction Investment Project (Vietnam) - Technical Design
of Traffic Management Systems and Toll Collection Systems, 2010~2011

Others
Ubiguitous Intelligent Disaster Prevention System, 2010, 1020080066210

ITS Product & Technologies

Feasibility Study, Master Plan, Basic and Technical Design, Supervision

General Information

Company Name : Korea Consultants Name : Hyon-Su Baek

International Co., ltd. Department : Transportation
Website : www.kcieng.com Phone (office) : 82-31-8086-5853
Address : 7F, Daerung Techotown 15, 224-5, Fax (office) : 82-31-8086-5727

Gwanyang-2dong, Dongan-gu, Anyang- Phone (mobile) : 82-10-5340-9145
si, Gyeonggi-do, Republic Of Korea E-mail : spadeb(dkcieng.com
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‘4’ Korea Electric Traffic Co., Ltd. KETC

Company Overview

Korea Electric traffic Co., Ltd. is a leading provider of traffic signals and provider of comprehensive
solutions.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software HS| M Consulting [ Others ( )

Ongoing ITS project or R&D

ITS
- Implementation and maintenance of ITS, Smart-City solutions.

Product development and Manufacture
- Traffic signal light, Traffic signal controller, Traffic signal center software development, Floor type
pedestrian traffic signal light

Possession of new transportation technology
- FDWS [Fog Detect & Warning System) (New Traffic Technology No. 12).

National project
- Participation in national project ‘Research on Safety and Infrastructure of Connected Automated
Driving at the Urban Road".
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Others

Export

- Since 1999, Traffic signal light, Controller, etc. export in 17 countries.

(Performing business - Road traffic safety facilities (such as traffic signals outside), ITS-related
products and solutions, advisory, consulting, sales and maintenance services in general)

Certification
-1S0 9001:2015

ITS Product & Technologies

Traffic signal light and Traffic signal controller
- Traffic Signal Lights: LED Traffic signal lights are designed to consume only 10% of energy compared to
incandescent signal lights and to maximize safety through high visibility.

- Traffic signal controller: Real-time signal control and vehicle volume information and Conforms to the Korea
National Police Agency standard.

FDWS(Fog Detect & Warning System)

- Itis a safe light, which promotes safe driving and prevents traffic accidents in advance by having drivers know the
situation on the road clearly, in case of occurrence of heavy fog, day/night and bad weather.

Floor type pedestrian traffic signal light

- A floor-type pedestrian traffic signal light auxiliary device that aims to contribute to pedestrian convenience and

prevention of traffic accidents by providing additional signal information to pedestrians in conjunction with ground
traffic signal lights.

Traffic signal light / Traffic signal controller / FDWS(Fog Detect & Warning System)

Floor type pedestrian traffic signal light

&) General Information @\ )

Company Name : KOREA ELECTRIC Name : Eunbyul Ko
TRAFFIC CO., LTD. Department : Management Support
Website : http://www.ketc.co.kr Phone (office) : 82-31-909-8114
Address : #520, Ilsan Techno Town, 138, Fax (office) : 82-31-909-8115
llsan-Ro, llsandong-Gu, Goyang-Si, Phone (mobile) : 82-10-8414-0482

Gyeonggi-Do, KOREA E-mail : ketc{ketc.co.kr
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‘4’ Korea Expressway Corporation S = et
Company Overview

The Korea Expressway Corporation ("KEC"] was established in 1969 and is responsible for
the construction and operation of the nation’'s expressways. It plays a pivotal role in national
transportation policy. As a leading company in the nation’s road construction industry, the KEC
has been involved in constructing main expressways, which increase the nation’s transportation
cost efficiency by connecting key points, thus playing an instrumental role in the Korean economic
growth.

The KEC has thus far laid 4,196km of domestic expressways. By 2025, the total length of the
expressways nationwide will be 5,461km. The KEC has also established the Intelligent Transport
System ("ITS"), which employs road construction and management technologies together with
state-of-the-art information technology. It continues to make every effort to prepare the nation for a
bright future of intelligent roads that are both faster and safer.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | J

2nd category
O Hardware [JSoftware [JSI [Consulting [ Others ( )

Ongoing ITS project or R&D

- Nationwide Establishment of the Comprehensive Traffic Information System
- Automatic Tunnel Accident Detection System

- High-Speed Weigh-In-Motion(HS-WIM)

- Smart Overloaded Vehicle Enforcement System
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- Smart Toll Collection System

- Standard Slim Hi-Pass System

- Hi-Pass[NTCS, Nonstop Toll Collection System) Only Interchange(Smart IC)
- ITS Performance Evaluation & Certification

Others

- Apparatus for sensing number of axles in vehicle(1999)

- Apparatus for determining tire width and wheel track of vehicle and method thereof(1999)
- Pass ticket withdrawal control device in ticket issuing unit(1999)

- Ticket issuing unit enabling continuous pass ticket issuing(1999)

- Ticket issuer for preventing double issuing(2000)

- Passport issuing device equipped with plural printing units(2000)

- Device for controlling printer head position of pass checking machine(2000)

- Driving control method of fixed amount pass confirming device(2000)

- Passage receiving apparatus for passage publisher(2000)

- Smart card for toll collection system installed at toll gate(2005)

- Hi-Pass[NTCS, Nonstop Toll Collection System) becomes available nationwide (2007)
- Implementing C-ITS pilot project of government(2014)

ITS Product & Technologies

Traffic information is provided through (1)
collection of traffic data, (2 data processing,
and (3] provision of traffic information. Traffic
data including that on traffic flow or accidents
are collected through such traffic management
facilities as VDS, CCTV, AVC, and DSRC, as well
as patrol teams and customers. The Traffic Information Center then combines and processes the data to provide
traffic information to customers through the Internet, Traffic Broadcasting Services, Smart phones, VMS, and
other devices.

Hi-pass is the KEC's proprietary brand for the
unmanned electronic toll collection system
[ETCS). If an electronic card is loaded into the
Hi-pass device (On-Board Unit) in a vehicle, the
vehicle is not required to stop at a tollgate to pay
the toll as the toll is automatically paid through
wireless communication between the device and the antenna installed on the lane. In short, it is an unmanned,
no-stop, and non-cash toll payment system.

General Information m

Company Name : Korea Expressway Name : Min Woo Jeon
Corporation Department : [TS Division
Website : www.ex.co.kr Phone (office) : 82-54-811-3615
Address : (39660) 77, Hyeoksin 8-ro, Gimcheon- Fax (office) : 82-54-811-3609
si, Gyeongsangbuk-do, Korea Phone (mobile) : 82-10-2819-3907

E-mail : wjstk500{@ex.co.kr
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‘A’ KoRoAD %< KoROAD

Company Overview

Road Traffic Authority (KoRoad) has been doing its best to reduce traffic accidents by providing
traffic safety education, checking safety facilities, developing traffic technalogies , broadcasting
traffic information and so on.

Especially from this year, 26 of driver’s license test courses around the nation take charges of license
work and it became the road traffic safety total service provider.

KoRoad will maximize organization's competence to save more citizens from traffic accidents, and
through ‘Serving Management', ‘Science Management’, ‘"Moral management’ KoRoad will grow as
a organization that is representing Korea on road traffic safety, and will take full response as a life
saver and road guide.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
[ Hardware [JSoftware [JSI M Consulting [ Others ( )

Ongoing ITS project or R&D

Research of Traffic Science

- The operation of international certified test agency (KOLAS)

- R&D of testing and specifications for safety facilities

- R&D of traffic equipment and traffic information management systems using (ITS)
Traffic Broadcasting Network (TBN)

- Provides fast and accurate traffic information to prevent traffic congestion and accidents
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Public Relations for Traffic Safety

- National public relations campaigns aimed at enhancing the national understanding of traffic order
principles and preventing traffic accidents

- Pan-national campaign, 'Reduce Traffic Accidents’

- Children's Traffic Safety Public Relations Center

Technical Support for Traffic Safety

- Improving traffic safety in frequent accident areas and providing statistical analysis

- Technical support for traffic accident investigations

- Suggestions for the design, supervision, inspection, and improvement of traffic safety facilities
- Improvement of the "Safety Zone'

- Technical support, design, and supervision for traffic signal systems

- Management and inspection of automated traffic enforcement systems on consignment

Others

International exchange

- PRI (La Prevention Routiere Internationale) regular member

- TR B (Transportation Research Board) regular member

Patent

-total : 213 - a patent application : 27 - registration of patent : 186

ITS Product & Technologies

System(Based on UTIS) Test and Evaluation

Phase Information (ECEE) Phase Information
Rl o

— —
EV Information EV Information

Phase EV
Information; Information

Traffic Signal States
—_—_—

Detector States.

- Evaluation System based on HILS using existing
devices (L/C, RSE, EV_OBE, LC_OBE etc.)

- Using CORSIM traffic simulation model
- Debugging the algorithm of TSP
- Evaluating the effectiveness of TSP

General Information ‘ Contacts
Company Name : KOROAD Name : Hong, Kyung-Sik
Website : www.KoRoad.orkr Department : Traffic Science Institute
Address : 160 Wangsimni-gil, Junggu, Seoul, Phone (office) : 82-2-2230-5252
South Korea, 100-789 Fax (office) : 82-2-2230-5269

Phone (mobile) : 82-10-2828-6874
E-mail : kshong(@koRoad.orkr
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‘4 KR industry Company o KRUSSIRY

Company Overview

KR industry Company has emerged as a comprehensive construction company based on the
technology and know-how accumulated in the maintenance of expresswaylfacilities) and the
operation of expressway service area.

KR industry Company was founded in 1987 as a subsidiary company of Korea Expressway
Corporation for operation and maintenance work of Expressway under the company name Sae-
gil, it changed to Korea Expressway Management Corporation in 1995 and was incorporated into
Kyeryong Group through privatization in 2002. In 2009, the company changed its name to "KR
industry Company” to promote construction industry and break fixed image of Only 0&M Company.
KR industry Company which has been recognized by the government for its excellent technical skills
and sincere construction capabilities as a result it has been awarded commendations from the
Minister of Land, Infrastructure and Presidential citation of Transport industry. After KR industry
Company emerged from KEC(Korea Expressway Corporation), we operated Incheon international
airport civil facilities and private financed expressways successfully.

KR industry will become a "super-high-capacity construction company” through a strategy to
strengthen internal stability, including the establishment of diverse profit models through business
diversification, stable financial structure, and continuous management innovation.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (The Operation & maintenance of facilities)

2nd category
CHardware [JSoftware [JSI [JConsulting M Others (The Operation & maintenance of facilities)
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Ongoing ITS project or R&D

The operation & maintenance of private financed expressway with ITS (Intelligent Transport System)

e The operation & maintenance of "Sangju-Yeongcheon expressway

- The first Introduction of one-tolling system in Korea

- The longest private financed expressway in Korea

e The operation & maintenance with ITS of "Deoksong-Naegak expressway,, "Changwon-Busan
expressway, "Daegu beltway, "Oksan-Ochang expressway, etc.

Others

Business performance
e The operation & maintenance of "2nd Yeongdong Expressway,, "Capital Region First Ring
Expressway,
e The operation & maintenance of "Incheon international airport civil facilities
- Airport facilities inspection & maintenance, Winter snow removal operation, Emergency response,
Technical review etc.
- Contribution to the record of the best airport service for 12 consecutive years.
e The operation & maintenance of "Incheon international airport expressway,
- Logistics expressway in Seoul metropolitan area.
- Connecting Yeongjongdo and Incheon(4.4km)
e Future performance
e The operation & maintenance of "Sheikh Jaber Al-Ahmad Al-Sabah Causeway, in Kuwait
- The Main Link is the 4th longest road bridge in the world. The overall causeway consists of two
bridges. Both brides have a combined length of 48.53 kilometers.
- Implementation of a high-tech SCADA system
- 0&M of 6 traffic control surveillance centers
- O&M of the surveillance cameras

ITS Product & Technologies
Product Offerings

Technologies

o |TS facilities maintenance

¢ Software management

¢ Server-Network management
e Emergency response to failure

General Information m

Company Name : KR industry company Name : Jihoon Youn
Website : https://www.krindus.co.kr/ Department : Management planning team
Address : 2042-1, Gyeongchung-daero, Bubal- Phone (office) : 82-31-639-0157

eup, lcheon-si, Gyeonggi-do, Republic Fax (office) : 82-31-639-0199

of Korea Phone (mobile) : 82-10-9990-4361

E-mail : yjh4681(@krindus.co.kr
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(@)
A KT kt

Company Overview

KT is the major telecommunications company in South Korea, leads the ICT industries especially in
5G and gigabit-Internet and has various business portfolio in media, finance, security, energy and
convergence fields. Among those services, smart city and smart transportation including C-ITS and
autonomous vehicles based on 5G network are one of the fast growing business fields which are to
expand overseas.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
[OHardware M Software S| M Consulting [JOthers ( )

Ongoing ITS project or R&D

- Jeju C-ITS empirical Project(2018~2020): 15units C-ITS services through building center system
and site support device

- Giga Korea Project(2018~2020): Development 5G based Autonomous driving solutions

- 2nd Techno Valley, Pangyo: building the world's first autonomous vehicle cluster

- Sangam Digital Media City PoC: Pilot operation of KT 5G self-driving bus in the Sangam-dong
area, accelerating a verification of self-driving mobility.
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ITS Product & Technologies
Product Offerings

C-ITS Solutions

- C-ITS refers to Cooperative Intelligent Transport
Systems using geo messaging technology
to allow vehicles, traffic signals and roadside
infrastructure to communicate with each other
over the mobile network. The objective of C-ITS is
to make road traffic safer and more efficient. KT
provide 15 units of C-ITS services in Jeju province.

C-ITS Platform

- KT's C-ITS Platform enables drivers to receive
personalized traffic information instantaneously
and to anticipate traffic conditions. This is a
revolutionary opportunity to optimize travel
times for drivers, improve safety on the
road network and make it possible for road
authorities to reach the road users.
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- KT have own position correction technology. This
technology can make centimeter-precision positioning
accuracy using cheap GPS. Such centimeter precision
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General Information

Company Name : KT

Website : https://corp.kt.com/eng

Address : (13606) 90, Buljeong-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do (206,
Jeongja-dong)

5G C-v2X

- The C-V2Xtechnology uses mobile cellular communication
networks to share vast amounts of data in real time
between vehicles, infrastructure, pedestrians, traffic
management centers and other connected systems,
enhancing the safety of autornated driving. Using a 5G
network that is 100
times faster than
existing 4G cellular
systems, it becomes
possible to reflect
traffic information in
real time.

Wave Coverage

9o

Name : Jincheol Kim

Department : Global Business Group
Phone (mobile) : 82-10-2668-4762
E-mail : sheavenk(dkt.com
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‘4’ LG CNS @LGCNS

Company Overview

LG CNS shapes the future of our life. We are dedicated to reinventing the way we live by applying innovative IT solutions
to all that exists. LG CNS provides comprehensive consulting, system construction and operation services in Korea
and around the world with expertise earned from years of large-scale IT project successes. We are leading the Fourth
Industrial Revolution with Cloud, Al, Big Data, loT, Blockchain, and other new information technologies.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
W Others (Platform Screen Door; Air Traffic Control)

2nd category
W Hardware M Software HS! M Consulting M Others (Operation and Maintenance, PSD)

Ongoing ITS project or R&D their own are evolving rapidly to become more convenient,
~Hellas Smart Ticket Project in Athens, Greece time efficient, and cost effective. Smart Transportation is a

- AFC & FMS project in Bogota, Colombia service implemented and operated with IT to enable more
convenient, safer transportation encompassing all means
of transportation from bicycles, passenger cars, buses and
subways, to railways, and airplanes.

- MRT Feeder bus project in Kuala Lumpur, Malaysia
- T-money

- Smart Tolling project in Korea

- Lusail LRT platform screen door project in Qatar

Others |
- SIL4 : the highest level of safety in PSD (first fexd ! el Hreert
i n KO rea ] AFC (Automatic Fare Collection) ‘Telecommunication i ATC (Air Traffic Control)
: |
- CITS (Cooperative-Intelligent Transport Systems) AFC (Automatic Fare Collection)
ITS Product & Technologies P | ———
Product Offerings | | | ‘
LG CNS is creating Smart Transportation success stories s (e ) ( et e Arport

with IT. Safe and and effective transportation services that on
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Technologies

1. AFC Solution

LG CNS's AFC solution enables convenient electronic
fare payment for all transportation systems. The
solution mainly consists of electronic payment solutions
for both passengers and vehicles, and it has evolved
into the ABT and Open Payment platform beyond the
existing closed-loop method, ultimately seeking to
develop into Mobility as a Service (MaaS).

With the expertise and technologies acquired through
experiences in many cities around the world, LG CNS
provides end-to-end smart fare collection solutions and
services by integrating transportation fare information,
transportation vehicle information, and transportation
route information.

LG CNS's AFC solution provides transport operators
with higher efficiency, profitability and convenience
by delivering unified fare management technology.
LG CNS is an integrated solution provider that can
supply everything from all types of AFC equipment, to
solutions and application services for success in the
public transit business sector.

2. FMS Solution

LG CNS's FMS provides scientific planning & allocation
services from the planning stage and operation
schedule, to optimal vehicle and driver allocation.
During transit it provides real-time bus position
tracking and management services so that drivers
and center operators can maintain optimum intervals
between vehicles and optimize vehicle/driver allocation
more efficiently. Multiple information services including
expected arrival time and bus route information
through PIPs (Passenger Information Panels) installed
in bus stops and buses, and accessible through mobile
phones and sites on the Internet. By automating and
organizing the entire process of bus operation from
service schedules to statistics and reports, it enables
flexible, effective responses to the changing needs of
drivers, operators, bus companies, and government.
LG CNS provides a Total IT Solution with AFC and
monitoring for General and Rapid Transit Buses.

3. ITS/C-ITS Solution
As LG CNS's traffic control solution, it provides
integrated, systematic solutions in all areas of traffic
management including traffic information analysis,
real-time monitoring and accident management, and
traffic signal control.

General Information

Company Name : LG CNS

Website : https://www.lgcns.com

Address : LG Science Park E13, 71,
Magokjungang 8-ro, Gangseo-gu,
Seoul, Republic of Korea

The increase in urban populations and automobiles
is increasing traffic congestion as well as the risk
of accidents, with energy waste and air pollution
emerging as social issues. In addition, the importance
of the metropolitan area traffic management system
is emphasized to meet the increased demand for
metropolitan area transportation due to the expansion
of the city and road networks.

LG CNS's traffic control solution provides integrated,
systematic solutions in all areas of traffic management,
including traffic information analysis, real-time
monitoring and accident management, and traffic
signal control. It also provides the latest traffic control
system based on the V2X solution, a key technology of
C-ITS.

4. PSD

A PSD system with SIL-4 (Safety Integrity Level-4), this
glass and steel structure is installed between subway
platforms and train tracks to protect passengers
and create a more comfortable environment.
Platform screen doors synchronize to open and close
automatically with train doors.

The PSD system ensures safety by physically separates
railway tracks from platform where passengers wait.
When trains enter the station, the PSD also transfer
if dust and dirty air, and reduce heating and cooling
expenses for stations, providing a more comfortable
and pleasant transit experience. Interfaced with the
train signaling system so when trains arrive and
depart, the Motorized Sliding Doors (MSD) operate and
control passenger movement. Emergency Exit Doors
(EED) are installed along with MSD so in emergencies,
passengers can go reach platforms after opening the
doors from the rail tracks. All MSDs and EEDs can be
opened and closed manually from the tracks, ensuring
the safe evacuation of passengers in emergencies.
All opening and closing of PSDs are monitored and
adjusted with multi-layered sensors as well as a
control unit. SIL (Safety Integrity Level) 4, a high-level
safety standard, has been applied to the PSD system,
providing the driver with a driver indicator to check the
operating status of PSD and DCP (Driver Control Panel)
for controlling MSDs in case of an emergency.

Name : HATAE IN

Department : Smart Transportation
Business Team

Phone (office) : 82-2-2099-0716

Fax (office) : 82-2-2099-0099

Phone (mobile) : 82-10-7664-1260

E-mail : hataeinflgcns.com
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‘4 LG U+ @LGu?

Company Overview

LG U+ leverages LG Group’s network and capabilities to provide life-changing services for our
customers. Experiences next-level mobile, home and Enterprise services with our superlative
network quality. 5G enterprise services with enhanced mobility, city, factory and security features.
Specially, LG U+ have focused on smart mobility for future mobility business such as ITS, C-ITS
and autonomous vehicle. LG U+ tried providing innovative technical service using 56 NW and
autonomous driving.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
[OHardware []Software MS|I M Consulting []Others ( )

Ongoing ITS project or R&D

-Gangneung City, ITS Project.

- Sejong City, Autonomous driving Big Data Platform and Center.

- Gwangju City, Remote Control Center for Autonomous Special vehicle.

- Siheung City, Autonomous driving Mobility Service project.

- R&D, Autonomous driving Technology Development for Handicapped person.

- R&D, Autonomous driving Technology Development of On-demand Public Transport.

- R&D, Recognizing Road Conditions Technology Development based on Infrastructure Sensors.
- Seoul, Traffic Signal Control System based on LTE.
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ITS Product & Technologies

Technologies

- technology related to system integration of Auto Fare
Collection System

- technology related to system integration of Electronic
Toll Collection System

- technology related to system integration of Bus
Information System and Bus Management System
[Fleet Management System)

(1) World's first 56 NW based Autonomous driving test

LG U+ has been verified autonomous driving technology

for driving test.

- World's first 56 NW based autonomous driving test
[8km urban expressway in Seoul) (19.03)

- Coordinated autonomous driving based on 5G-V2X
communication (19.10)
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(2) 56 Autonomous Parking System

LG U+ Autonomous Parking System enables real-
time parking lots monitoring based on intelligent
CCTV. Driver can check parking lots and controlling
autonomous parking using mobile APP. After the
driver's request, self-driving and parking from the
drop-off point to the parking space.

utsG

Cloud
Platform

(3) Big Data analysis platform for Autonomous driving

LG U+'s big data platform enables the center operator

to control real-time vehicle status, dangerous

situations and big data analysis function. Also, platform

provides road information and accident information for

safety autonomous driving environment.

- Real-time processing with AV Platform: utilized for
remote debugging and calibration.

- Big Data Collection/Analysis: Collection/management
of logging files, data retrieval and extraction by driving
situation.

General Information

Company Name : LG U+

Website : https://www.lguplus.co.kr

Address : 32, Hangang-daero, Yongsan-gu,
Seoul, Korea

- AV monitoring: vehicle location, Displaying the raw
data of sensor, Indicates whether the sensor and
controller fail or not.

- Statistics: autonomous driving time/distance per
driver intervention.

o
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(4) Real Time Kinematic(RTK) solution

LG U+'s development RTK solution for Autonomous
vehicle's precision positioning. U+RTK integrated
solution to provide precision positioning in cm level.
Provides single RTK and network RTK calibration
services for national coverage.

A
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Standard U+ RTK U+ RTK
Station server Device

(5) Dynamic high-density map platform

LG U+'s Dynamic high-density map platform can be
easily linked with autonomous vehicles by applying
5G MEC with domestic and international standard
specifications. This platform supports optimal route
search and efficient autonomous driving with Dynamic
high-density map transferred to real roads. It is a help
to autonomous vehicles can drive with confidence.
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Level 1: Road Info
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Name : Hyunju An

Department : Smart Mobility Business Team
Phone (mobile) : 82-10-5300-8696

E-mail : jjan(@lguplus.co.kr
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‘4 LOTTE Data Communications Company @ orreoara commmcaron

Company Overview

LOTTE DATA COMMUNICATION COMPANY (LDCC] is a subsidiary of LOTTE group which identifies
hidden customer needs and establishes a business model for them. LDCC offers Total IT Service,
covers the entire process of Digital Transformation based on next-generation core technologies
and practices ESG management. Also, LDCC is expanding Mobility business such as Smart
Transportation Solution, Smart Tolling System, ITS/C-ITS, Autonomous Shuttle and charging
infrastructure for electric vehicles.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
B Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (Smart Tolling, Charging infrastructure for electric vehicles)

2nd category
W Hardware M Software HS! M Consulting B Others (Operation and Maintenance)

Ongoing ITS project or R&D

- Sejong City Autonomous Driving Demonstration Regulation Free Zone R&D

- 2021 Central Region Multi-lane Hi-pass Manufacturing Purchase (including installation)

- Fast Charging Facility Auxiliary Business of Electric Vehicles conducted by the Ministry of
Environment and the Korea Environment Corporation

- Expressway ITS operation facility of Icheon-Osan
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Others

Certification

- KC Certification of multi-lane hi-pass video recording device (Al vehicle number recognition

solution) (2020)

- Certification of non-stop and multi-lane electronic payment system (2018)
- 1509001, CMMI Level 3, 15020000, 1S027001, 1SO50001, ISMS, GS

Prize

- Excellent company in win-win growth index evaluation (2019)
- The 17th Korea SW Enterprise Competitiveness Comprehensive Grand Prize - Minister of Science,
Technology and Information Communication Award (2018)

ITS Product & Technologies

Product Offerings

Multi-lane hi-pass

1

- Non-stop toll collection in high-speed driving
- Non-disruptive operating system

Al video recognition Solution

Operational Number
Camera/ PG Recognition Alvideodevi
Control Board Module

- Al Deep learning and central control services using
Cloud

- 24-hour unattended operating system on over 99%
recognition rate

Automated Fare Collection

Automated Billing

Fare collection

Development of

Infrastructure system payment method

- Toll processingand transaction data collection through
electric money when using public transportation

ITS/C-ITS
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- Intelligent transportation that communicate with
vehicles, roads, and infrastructure to provide to drivers
with real-time information
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LOTTE Data Communications Company

Technologies

Autonomous driving System Charging infrastructure for electric vehicles

- SAE J3016 level 4 Autonomous driving shuttle
- Intelligently reacts and interacts with road unexpected
situations and traffic signals through C-ITS linkage
- Precise obstacle detection and collision prevention
through 3D Lidar and Ultra-sound sensors - Providing electric vehicle user service; electric vehicle
charging station, personalized data service, payment
and etc.
- Providing Battery Management System and parking
linkage system and etc.
- 24-hour unattended operating system on over 99%
recognition rate

General Information M

Company Name : LOTTE Data Name : Sook Kyung Jung
Communication company Department : Mobility Team

Website : https://www.ldcc.co.kr/ Fax (office) : 82-2-3213-6599

Address : 179, Gasan digital 2-ro, Geurncheon- Phone (mobile) : 82-10-9281-0696

gu, Seoul, Republic of Korea. E-mail : sk_jung(@lotte.net
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(R
% METABUILD Co., Ltd. @ o coim

Company Overview

METABUILD Co., Ltd. is a professional middleware solution company which has researched,
designed and developed EAl and BPM product for business industries with plenty of experiences
over 23 years since 1998. We are as one of the leading software development companies in
South Korea, successfully deployed ITS solutions over 3000 organizations including government
administrations such as the Ministry of Information and Communications [currently, the Ministry of
Science, ICT and Future Planning], the Ministry of Defense and etc. We are expanding fast, firmly
based on proven technologies and customer satisfaction, maintaining reputation of being the most
recognized products and use of highly advanced technology. Our dedicated teams share a vision of
creating truly superior technology.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[JOthers [ J

2nd category
W Hardware M Software [JSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

- Development of Cooperative Automated Driving Highway Systems.

- Cooperative ITS Project.

- Development and Verification of Signal Operation Algorithms in Local Intersection Network
utilizing V2X Communication Infrastructure.
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METABUILD Co., Ltd.
Others

Certification

-"Aradar sensor based Realtime Incident Detection System” New Technology Certification

- 1S0 9001

- INNO-BIZ (reword for Technological Innovation)

- Qualified as Software Development Leading Company of Venture Industry in Korea

Prize

- Steel Tower Industrial Medal was awarded by government in recognition of contribution to IT
industry in 2016

- The leader of Software Development Industry in 2010

- The reward for Smart Highway Research in 2010

- The reward for Korean Intellectual Property Office System

Patent

- Road monitoring method using RADAR and apparatus thereof. And so on.

ITS Product & Technologies
Product Offerings

1. Smart-IDS(Incident Detection System) <Functions> _
- ALL weather operation

- Remote control function

- Detecting fixed/moving object on the road

- Automatic checking risk factors and providing the
information

- Providing all statistical analysis information

- Sending detecting information to center

<Technical Specifications>
- Frequencyl Ka-band 34GHz
- Detection Rangel Max. Tkm
o o - Range accuracy : + 2m

. - Speed accuracy : + 2kph

D - Refresh Timel 100ms
@ - Size[mm) : 350(W)x350(L}x350(H)

Gﬁ@ : - * = - Weight[ 10kg

e e

e 2. Smart-VDS(Vehicle Detection System)
i > ¥

O O0)

Smart-IDS (Incident Detection System) is a radar based
real-time incident detecting and monitoring system
for preventing accidents and congestion on the road. It
detects incidents such as stopped vehicle, wrong way
driving, accident, fallen object and pedestrian on the
road in all weather condition. Also, it provides the current
traffic information to administrator using GUI based S/W
and notifies this information to drivers in advance to avoid
accident.
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@VIETABUILD CO0., LTD.

3. Smart-City

SMART-VDS (Vehicle Detection System) is a radar sensor
installed on road facilities or roadside that collects traffic
information by detecting in real time the location, speed,
traffic volume, and reverse running of individual vehicles
traveling on the road within 200m [4-lane round trip)
detection area.

The SMART-VDS radar sensor has no effect on the
detection performance of weather conditions such as
day/night, fog, heavy rain, and heawy snow, and can
detect various types of road obstacles such as vehicles,
motorcycles, and general objects.

It is widely used in advanced ITS, next-generation
transportation (C-ITS), and autonomous driving.

<Features>

- It can be installed near road entrances and intersections
to detect lane changes that the existing VDS cannot
detect.

- Maintain performance even in adverse conditions such
as closed tunnels and bridges with frequent fog

- No restrictions on installation location due to variable
collection area setting

- As a lightweight product, it can be installed on existing
traffic lights and signs, thereby significantly reducing
installation costs and construction period.

- Easy installation, operation, and maintenance regardless
of weather conditions and road pavement as it is a non-
buried equipment

- Application of speed compensation function according to
the installation height

General Information

Company Name : Metabuild Co.,Ltd.

Website : www.metabuild.co.kr

Address : Metabuild B/D., 208, Hyoryeong-ro,
Seocho-gu, Seoul, Korea (06708)

Cloud-based
Intelligent Smart City Platform

Data centric

Smart-City is an integrated control platform for smart
city construction & operation. It is a system that enables
intelligent urban situation control and various services
to be created / operated by utilizing technologies of loT,
Cloud, Bigdata, Al and Mobile.

<Features>
* Integrated operating environment support
- Integrated service operating environment
- Situation-specific situation response
 Apply function integration structure
- Including common features
- Module
o New technology platform
- 1oT/ESB/Cloud/Edge
- Drone/Al/Bigdata
e S-Service extendability
- Embedded Service Module
- Additional link flexibility
- Citizen-led / problem-solving

Name : Eun-Chul Kim

Department : Overseas Business Division
Phone (office) : 82-2-598-3327

Fax (office) : 82-2-598-3329

Phone (mobile) : 82-10-9289-8992
E-mail : supereckim({@metabuild.co.kr
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‘4> MORU Industrial Systems Co., LTD. = IMMORU

Company Overview

MORU Industrial Systems is a typical ITS (Intelligent Transportation System) base solution provider
in Korea.

MORU Industrial Systems developed a new Vehicle Detect Technology and provides related
products ; Wireless Loop Detector etc.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (Parking Information System)

2nd category
M Hardware [JSoftware [1SI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Wired Loop Detector (K-LOOP Series for Barrier Interlock& LPR Trigger] : Compact, Strong,
Reliable

Others

Certification
-1S0 9001:2008

Prize

- THE COMBINED LOOP TYPE AUTO-MOBILE SENSOR USING LOOP COIL AND PARKING
INFORMATION SYSTEM THE SAME

- TRAFFIC INFORMATION DETECTION SYSTEM AND METHOD THEREQOF
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ITS Product & Technologies

Wireless Loop Detector (ParkDisk, ParkRing) for Parking Lot
- All-In-One type Wireless Loop Detector
- Micro Power Consumption Technology Based Wireless Parking Detector
- Wireless Data Communication (ISM Band, Sub 1GHz]
- Very Long Battery Life (10 Years)

- Easy Installation

- Automatic Compensation Algorithm for Temperature
- Waterproof & Heavy Duty Design for Outdoor Parking Lot

Parking
Information System
——

Entrance Display

Sectian/Floor Display

g

Lot Display

‘Wire or Wireless

Management Center

VTN

A&

T TR Wireless \Q\ Wireless. \
parking Detector // e

H
Management System

=
=
W

18§

Smart Phone/PDA

ParkDisk™ (Qutdoor)

ParkDisk™-2 findoor) ParkRing™ (surface)

Wireless Inductive Loop Vehicle Detector for

Intersection Traffic Signal
- Traffic Signal Control Purpose Optimized

- World First Wireless Inductive Loop Vehicle Detector

- st NexLoop Series Product

General Information

Company Name : MORU Industrial Systems

Co., LTD.

Website : www.moru.com
Address : 166 (SK ventium 101-402), gosan-ro,

Gunpo-si, Gyeonggi-

do, Korea

Contacts

Name : Kyungsu, Ahn
Department : Business Division
Phone (office) : 82-31-436-1510
Fax (office) : 82-31-436-1511
Phone (mobile) : 82-10-2410-2428
E-mail : sinaks01@moru.com




126 Part 2 Korean ITS Industry Brief

“> MQNIC Co,.Ltd. MQNIC

Maximum Quality-Based Electronic

Company Overview

MQNIC is the company which provides optimized IT solutions.

It consists of a staff with experience in the successful implementation of various projects.

Based on recognized technology, reliability and know-how in addition to the private / public sector
and expand into overseas

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | J

2nd category
W Hardware M Software HS|! M Consulting [JOthers ( )

Ongoing ITS project or R&D

Name of Project Name of Authority
Emergency Rescue Mobile linkage control system development KMW
2016 addition and improvement projects Busan Bus Information Management System Neighbor System
KOCED CMI integrated Cl build system Neighbor System
MOLIT Traffic Information Center SW Function Improvement Project Neighbor System
2016 Microsoft Bing Map System Operating SK Telecom
MOLIT Pyeongchang Winter Olympics ITS Deployment Planning Research ITS KOREA
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Others

- 2016. MQNIC ReverseGeocoding Engine
- 2016. MQNIC Geocoding Engine

ITS Product & Technologies

Technologies

1. Indoor / outdoor background map building / tiling
: Anyone can use the location of the various contents and attribute information existing in the
ground and underground spaces, and perform Map produced to support efficiently, and can
provide a variety of services based on the LBS based on this.

2. Road / Walk / Bike Network
For precise directions must ingest the road shape and properties of the ground. This can be a lot
of experience and know-how to build a network data and LBS-based navigation services to the
accumulation.

Building indoor/outdoor background map English/ Chinese building background map

3. POl / Adress(Lot number, new address)
Living geographical search based on a specific place on the map service and location-based
service is a service that users most frequently utilized as a very useful function in the real world.
Basic data to support such a search service will require a high accuracy and a POl address data.

Road / walking (pedestrian, traffic stands. hiking. etc.] / DB bike network building process

Based data collection Build the basic shape Inspection/complements  [lNetwork DB Construction|
Background map, Buil car-only road combined Fix roads and properties Node, Link Systern
network DB Building pedestrian

Building bike lanes Configuration
Crosswalks and

New address dat i i i it
ew address data W‘ pedestrian facilities Node, Link Input
: properties
Standard node links Crosswaltf(: a{‘d et EMREEEE
cilities

Other modifications and
‘ Built facility data ‘ o ewbuilding

Other materials

% proceed with the ongoing maintenance to maintain freshness. (ASP can be applied)
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MQNIC Co,.Ltd.

4. Map Engine
Map Engine are available for utilization by using a variety of environments (Javascript, Android, iOS,
etc.) and interface with the GIS Map Engine manufactured by Pure ActionScript 3.0 code. We have
also ensured compatibility with the products available in the world to comply with international
standards.

Versatility Y
Support a variety of standards Map safety verification
- 0GC WMS/WFS - APl concurrent least 500 TPS
-W3C HTML5 - API response speed 200400 ms or more
- XML, JSON, KML, GML etc.

Compatibility

Professionalism

CROME, FIREFOX, OPERA, SAFARI, IE Etc
Image Map Specialized servies Browser Compatibility
- Streaming Map « . pe
- Thematic Map = - 0© e
- KML/GML Import, Export Javascript @ e L
Various features of the APl based Strong Mobile-based Map Platform
- Operating map, directions, POl / address search, etc = =
~ Geocoding, and coordinate transformation support . n i‘ —
- JavaScript, Android, 105 — ) by [ R

- Provides API Document

5. RP Engine
Developing intelligent route search solution that utilizes a high path search algorithms show you
the best route and guides the reader to provide services and build roads each species. Also based
on the RP also find customized solutions built road services to meet customers’ Needs.

6. Geocoding ENGINE
This value is the address information to an API that converts geographic coordinates (latitude and
longitude] can be expressed in many forms, and displayed on the map, or you can place. Mainly
used as a feature in the map to visit the location with address search portal Conversely, it can
provide the results to identify the map location address.

Gieocoding

DT Guehile sEts
inforaton, sch a5
datatarsier

Geo DB

nfosmation  andzes
formation and
contid information
transier

Rieverse Giegocoding

% coordinate system support: KATECH, TM, latitude and longitude, UTMK etc. (can coordinate other support)

7. Build Platform
Abuild private / public Open Platform technology, and has the know-how and expertise in usability
and Open Platform. It is also possible to build a variety of applications, such as building systems
that meet customer-specific Platform Needs [ASP mode / self-build scheme) for planning,
decision making and service activities.
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QNIC

Maximum Quality-Based Electronic

8. RTTI(Real Time Transport System) Solution
We collect data by utilizing mobile communication base station and collect various resources are
being operated commercially in the world has been validated through the analysis of algorithms
and other domestic projects.

g 2 mobie telecommuricati

ll Trafic informat = Real-Time Traffic Information Anal
* by e e v | Ex Usrg muicaton base s

Traffic information

i
e

il - - - - -

S e
I~ he base station
‘ collects utilization
* Cobtadbdon ot e
thrugh your call log cita

10. Mobile Sernice

Depending on the paradigm shift to smart
mobile ensure the global competitiveness of
application services to Native apps as well as
support the comprehensive development of
Web standards such as HTML5 app develop-
ment when the necessary information and
infrastructure.

9. TMS Solution
To the various considerations form can, delivery
process of the dispatch planning and operations
in order to transport management system
developed by real-time monitoring (control),
results confirmed, freight settlement, than the
transportation business through the optimi-
zation of operations Process and Resource
Management reasonably it supports to perform.

Allocation planning and execution Cpotion]
(improving the efficiency of the business operations lanagemej
/ resourc - N

High conpatbiy

Al patioms, inducing PC

“The necessay hardhware
standard GUl

108, Android Piafom vith each specic O version

The necessay. hardhvare
stanchrd GUI

fnanagemen
7" Details Business center

Hardhvare: and standare] GUI needs|

Partial Updstes
on the Mobile Web condion

4 4 4 4 4
T W T S

General Information ‘ Contacts

Jpclted every online cannecion

Company Name : MQNIC Co,.Ltd. Name : Kim Sin Yeul

Website : www.mgnic.com Department : MQNIC Lab

Address : 3~4F, Boil bldg, 26-1, Seoun-ro, Phone (office) : 82-2-521-7723
Seocho-gu, Seoul, Korea, 06731 Fax (office) : 82-2-521-7724

Phone (mobile) : 82-10-5186-1268
E-mail : contact@mgnic.com
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)

> NDS Corporation ONDS

Company Overview

NDS is IT service provider which has led informatization in various industrial fields including public
works, manufacturing, distribution/logistics and development and operation of information system
of Nongshim Group for last 30 years. NDS has a capability of global standard information service
which provide customers with the best solution based on rich experience accumulated so far.

NDS is planning to be realized as ‘Next Generation IT Service Provider” by enhancing capability of
cloud service and ICT construction in preparation for the future, best to secure world class IT skills
through continuous investment in R&D.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
M Hardware M Software HS! M Consulting [JOthers | )

Ongoing ITS project or R&D

- Song-Do U-City Construction Project

- Project for a Construction of BIS[Bus Information System] and BMS Link System

- C-ITS Project for a Korea Expressway Corporation

- CUPPS Project for a Incheon Internatinal Airport including a BRS(Baggage Reconciliation System)
- ATFMS(Air Traffic Flow Management System) Project

- GangNam Circuit Highway ITS Project for Seoul

- C-ITS Project for Pyeong-Chang
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Others

Certification

- 1S0 9001(quality management] - 1SO 14001(eco-management) - 150 20000(IT service management)
-150 27001(information security] - K-ISMS(protectinformation) - CMMI (international quality certificate)
Prize

- Patent related water quality estimating device : 2 application

- NFC-related patent : 1 application - Digital door-lock patent : 1 application

ITS Product & Technologies

WAVE 0BU(NDS-EWO001)
0BU Main Board RF Board

P

WAVE RSE(NDS-EWRO01)

Antena Main Control Unit
GPS Ant Wave Ant Control Unit Comm Unit

Support Unit

-

C-ITS
Support for a Safe Drive

|®\)

General Information

Company Name : NDS Corporation Name : Chang-youl Lee
Website : nds.nongshim.co.kr Department : Smart Transport Business Team
Address : Seoul - Nongshim Doyeongwan, 11th Phone (office) : 82-2-827-2351

and 12th floors, 112, Yeouidaebang-ro, Fax (office) : 82-2-827-2129

Dongjak-gu, Seoul, Korea Phone [mobile) : 82-10-9009-4973

E-mail : brus007(@nongshim.co.kr
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“) NEIGHBOR SYSTEM P o C—

Company Overview

Neighbor System has had top class competitiveness in the IT industry by performing lots of various
projects related to Intelligent Transport System (ITS). Neighbor System has an abundance of
excellent employees who have a wide range of background and experiences on developing software,
and has accumulated a variety of professional technologies of Multimedia / Mobile /LBS such as
a technology to construct many kinds of Information Center connected with LBS /Telematics /
Visualization System and develop solutions of its terminals, a technology of Visual Communications,
applied technologies of GIS / GPS, and so on. Neighbor System has supplied quality technologies
and services combined with ITS and has satisfied our clients very highly. Especially, Neighbor
System has been providing self-developed softwares and construct systems for cutting-edge traffic
infra construction business of Korean local governments and has been leading ITS business by
cooperating with Korean major companies and developing technologies together. Neighbor System
promises to provide hi-quality products and services based on its corporate culture: trust and
responsibility.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
[(JHardware M Software MS! M Consulting [JOthers | )
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Ongoing ITS project or R&D

- Ulsan-metropolitan city’ 2013 Bus Information System (BIS) expanding and advanced constructing

- Korea Expressway Corporation’ 2013 National Traffic Information Center service improvements

- Korea Expressway Corporation’ ITS operating software advanced services

- Busan-metropolitan city’ Bus Digital Tachograph Management System (DTMS] construct services

- Gumi-city’ 2013 Maintenance of Bus Information System (BIS) services

- High-Pass of Sujung-san Tunnel and Kwang-an main road S/W development

- Ulsan-metropolitan city’ Maintenance of Intelligent Traffic System(ITS) and Bus Information
System (BIS) services

- Electronic Toll Collection System (ETCS) of Ma-Chang bridge additional development

Others

Prize

- 2007 Prime Minister's Commendation [National Records Management)

-2012 KICTEP (Korea Institute of Construction & Transportation Technology Evaluation and
Planning) Chairman Commendation (Construction and transportation industry development)

Patent

- Method of providing Traffic information pursuant to accident data on drive way

- Video transfer system

- Camera Select System and method of selecting camera using dual multi frequency

- Camera Select System and method of Selecting Camera using telephone numbers

ITS Product & Technologies
Product Offerings
EasyMapX

- As consisting of ActiveX component and Map server that help to develop
GIS application, EasyMapX can apply to various fields including BIS, Traffic
conditions control system, and so on.

- EasyMapX can provide the easy-to-use, effective map caches on the web as
well as the basic functions requested by GIS application program such as
display control, edit and thematic map.

- EasyMapX, easily possible to edit the user object through the API, can provide
development environments appropriate to web application programs.

- Especially, EasyMapX can provide the optimized components for the bus
stations and routes of BIS system.
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NEIGHBOR SYSTEM

Application fields

- BIS/BMS, ITS (Facility Management, etc) Map Application Terminal
- Vehicle position control (Taxi, rental cars, vans, company cars, etc.)
- For communicating information expressed Traffic Display
- Control of the center of the display throughout the project

Bus Inf ti
Uss_;,s?eﬁ?é?slfn Bus route editing Vehicle control Traffic Display

Product Configuration

- EasyMapX Objects : Gis Viewer Client Engine of a C/S environment

- EasyMapX BrtEditor : Route and Bus stop editing Client Engine of a C/S environment
- EasyMapX Web : Gis Viewer Client Engine of a Web environment

- EasyMapX Manager : Gis Server Engine of a Web environment

- EasyMapX Editor : Spatial and Nominal Data editing

Product Description

- Client/Server, Supporting WEB-based environment and integration management

- Providing ActiveX component form in order to support development environments of various applied programs
such as web, Visual Basic, Visual C++ and Delphi

- Providing theme changing service through the management of layer component

Key Features

- Upgrade speed of display through management of memory.
- Point continuous selection function, Automatic search

function selectable link.
- Function through caching, version control and Off-Line
Operation.

Do

- Registered users of the object / Edit Bitmap express /
Mouse Support.




Q) ITSkoren 135

MEIEHBEIR SYSTEM

System Configuration

Active Client Moodle Configuration

EasyMapX_Objects Control
) LE_J‘E User Object Display
R oo -
5| €| 58 MapDisplay
|| 2|22
Z || O Shap Loader
Sl
3| 2 ’ Map Cache ‘
> o
Wil < ‘ Communication Client ‘

Map Server Moodle Configuration

Map Manager

Map Loader

Communication
Server

| |
| Map Format Transfer \
| |
| |

File I/F

General Information @ Contacts

Company Name : Neighbor System Name : Seungjin Cho
Website : www.neighbor21.co.kr Department : Mobile Business Development
Address : 16th FL [T Venture Tower East Wing, Phone (office) : 82-2-2142-2617

78 Garak-Dong, Songpa-Gu, Seoul, Fax (office) : 82-2-6258-0145

Korea, 138-950 Phone (mobile) : 82-10-4805-3645

E-mail : jo3635(@neighbor21.co.kr
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“%) NOVACOS Co., Ltd. ¢ novacos

Company Overview

June 2010 NOVACOS co., Ltd. was established in specialize in the field of road traffic and
environmental technology, which is based on AVC[Automatic Vehicle Classification) and Radar, Loop
VDS(Vehicle Detection System] and WIM(Weight In Motion] management system development,
production and business sectors.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
M Hardware M Software HS! M Consulting [JOthers | )

Ongoing ITS project or R&D

KICT & Korea Expressway Corporation AVC Business, Radar VDS and an unexpected VDS project
Ansan-si Flitted CCTV design, Private Freeways VDS & AVC project, Dae-gu UTIS/ ATMS VDS System

Others

Certification
-1S09001:2008
- 1S0 14001:2004
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Patent

- Vehicle classification method

- Load sensor and the manufacturing method

- Driving vehicle automatic weight measurement system
- Piezo sensor manufacturing method

ITS Product & Technologies
Product Offerings
1. AVC(Automatic Vehicle Classification) 2. Radar VDS(Vehicle Detection System)

RNV-Il System Configuration

Traffic Control Center

“—: e
.

DB

Ethamet!

3. Loop VDS(Vehicle Detection System)
LNV-II composition

Technologies

An analysis for the traffic situation makes AVC, traffic volume, rate, share, such as the width of the vehicle, vehicle
information, real-time leap detection and processing by the road system is sent to the operations center.

Radar VDS based on the Doppler-based motion detection technology, reliable traffic informationl(car selector
speed, traffic volume, location, vehicle length, etc.Jand the data surprises(sprinting, pedestrian stops, Accident
State information, side streetlto collect and transmit the data collected for traffic information center.

Loop VDS is a road traffic transportation vehicle sensor systems to provide the Center upon entry of the
vehicle by vehicle — one of conductor inductance loop of interaction information for each car traffic(Volume),
share(Occupancy), speed(Speed), and the collected data, such as classification schedule cycle makes much of

the transport system.
@ ‘ Contacts

Name : Ryu Jin Woo

General Information

Company Name : NOVACOS Co., Ltd.

Website : www.novacos.co.kr Department : Strategic Business

Address : Gwanyang Doosan Venture Digm 405, Phone (office) : 82-2-6326-1398
250 Hangi-ro, Dongan-gu, Anyang-si, Fax (office) : 82-2-3012-1398
Gyeonggi-do, korea Phone (mobile) : 82-10-2685-2165

E-mail : glance14(@novacos.co.kr
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‘4’ Penta Security Systems Inc. Pantas:cuary

enterprise - iot - blockchain

Company Overview

Penta Security Systems Inc. is a leader in web, loT, and data security solutions. Penta Security
has overseen the implementation of its AutoCrypt®solution in numerous ITS projects across South
Korea, including smart highway/roadway projects in the major cities of Daejeon, Sejong, and Yeoju,
and K-City, one of the world's largest self-driving car test beds. Launched in 2007, AutoCrypt®
is the world’s first total security solution for all entities involved in smart transportation: drivers,
pedestrians, devices, and infrastructure. The company’s experience and extensive testing allows for
AutoCrypt®to be adapted to other vehicular fields including EVs, EVSEs, smart ships, trains, and
other applications.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
O Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (Cyber Security for C-ITS and Connected car)

2nd category
OO Hardware M Software [JSI M Consulting [ Others ( )

Ongoing ITS project or R&D

Designed the security and authentication system for C-ITS
Security solution for C-ITS Implementation Project - Korean Highway/Seoul city/Jeju Island
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ITS Product & Technologies

Product Offerings

For Intelligent Transport Systems (C-ITS)

80% of cars will be connected by 2020. To help create a more convenient tomorrow, connected cars and loT devices on the road
will be engaging in constant communication with a wide range of entities, including unknown ones. This raises the issue of how
to prevent untrustworthy communication from entering the traffic infrastructure.

Secure communication can be achieved with mutual authentication, which prevents the introduction of fraudulent or
malicious traffic information that could endanger lives on the road. In the case of intelligent transport systems (ITS), trusted
communication can be established via the implementation of a security credential management system (SCMS).

AutoCrypt V2X and AutoCrypt PKI provide the core security components required to protect communications in [TS.

For Connected car (In-Vehicle Security)

Unlike smart phones, connected vehicles are smart devices that people travel in, rather than with. This means cyber mishaps
can instantly become life-threatening. Upon gaining access to a vehicle’s internal network, malicious actors may install new
firmware for executing custom commands and take over controls remotely.

From the OBD-II port to the vehicle's wireless connection, the attack vectors for hackers are plenty and aren't easy to secure.
Cars are not just becoming connected, but also autonomous and therefore architecturally extremely complex. All this data
being exchanged within the vehicle needs to be monitored for signs of abnormal activity that could indicate network intrusions
or attacks.

AutoCrypt AFW and AutoCrypt KMS protect the internal systems of vehicles by detecting malicious or abnormal traffic and
securely managing encryption keys used within internal networks.

Technologies

AutoCrypt PKI

AutoCrypt PKl is a public key infrastructure [PKI) system that complements AutoCrypt V2X by providing certificate

management used to authenticate end entities such as cars and traffic lights in an ITS.

_ Enrolls new end entities into the system, provisions identification and pseudonym certificates, and revokes
certificates based on reported misbehavior.

_ Designed to comply with the CAMP Security Credential Management System (SCMS), with solutions also
available for the European Cooperative (C-ITS) Credential Management System (CCMS).

AutoCrypt V2X

AutoCrypt V2X is an authentication/encryption system for vehicle-to-everything (V2X) communications, including

vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I), vehicle-to-pedestrian (V2P).

_ Secures broadcast and receipt of basic safety messages [BSMJ and other data between surrounding vehicle on-
board units (0BU) and roadside units (RSU).

_ Designed according to the IEEE 1609.2 communication standard for Wireless Access in Vehicular Environments
(WAVE]).
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Penta Security Systems Inc.

_ AutoCrypt LCM is a local certificate manager (LCM) that is installed in the OBU to manage certificates from
AutoCrypt PKI.

IEEE1609.2: Wireless Access in Vehicular Environments--Security Services for Applications and Management Messages
CAMP SCMS: Crash Avoidance Metrics Partnership -Security Credential Management System
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AutoCrypt AFW

AutoCrypt AFW offers both a firewall (F/W) and an intrusion detection system (IDS) for in-vehicle networks. It
controls and analyzes the network packets in the CAN or Ethernet to protect the network from malicious packets
or other abnormal activities.

- Implements both positive and negative security models to manage access to in-vehicle systems.
- Uses an internal AFW and an external AFW with different security policies.
- Uses machine learning (ML] to analyze malicious traffic and provide signature updates to AutoCrypt AFW.

@ &

ABS Control
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Pantascurry

enterprise - iot - blockchain

AutoCrypt KMS

AutoCrypt KMS is an in-vehicle key management system (KMS) that manages keys used for encrypting data
transmitted between the vehicle and external entities, or between electronic control units (ECU), as well as keys
used for authenticating users and entities.

- Manages the encryption key life cycle process which includes generation, storage, and revocation.

- Integrates with external key management systems and hardware security modules (HSM).

Security Server

Vehicle

5

EncryptionKeys  SSL Certificates

General Information

Company Name : Penta Security Systems Inc. Name : Jeiff Kim
Website : https://www.pentasecurity.com Department : AutoCrypt Business Div.
Address : 20F, 25, Gukjegeurmyung-ro 2-gil, Phone (office) : 82-2-2125-6739
Yeungdeungpo-gu, Seoul, Korea Fax (office) : 82-2-786-5281
07327 Phone (mobile) : 82-10-9301-5907

E-mail : Jeiff.kim(@pentasecurity.com
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“4 Posco ICT POSCo

ICT

Company Overview

POSCO ICT delivers a comprehensive ICT service, from diagnosis and design of government or
enterprise info systems, development of software applications and establishment of hardware
and network solutions to operation and maintenance of info systems. Our service scope includes
national defense, transportation and manufacture, and se offer systems, top of the line. We

build the right system optimized for the business environment and needs; existing systems are
integrated into the new one.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
M Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software WS M Consulting [ Others ( )

Ongoing ITS project or R&D

- ETCS,TCS / Construction project of Changwon ~ Busan private freeways.

- U-traffic System / Construction project of Chung-ju city.

- Tunnel ITS / Facility management project of San-sung private freeways Tunnel in Busan
- ETCS / Korea Expressway Corporation : hi-pass system maintenance

- Survey of DSRC traffic information on the ITS section

- FS. / Project of Russia ITS feasibility Study

- Proposal of India Hyderabad city ITS Project.

- Proposal of Brunei ITS project.
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ITS Product & Technologies

ETCS (Electronic Toll Collection System) & ( Multi-Lane Free Flow)
TCS (Toll Collection System)

C-ITS (Cooperative-ITS)

ATMS (Advanced Transportation Management System)

BIS (Bus Information System for BRT)

FMS (Fleet Management System)

1. BIS (Bus Information System for BRT) 2. ETCS & Multi-Lane Free Flow

g BIAE O F

A0IE®E A

b
Wisloss Notwork
COMA, GO, TRS WLAN, DSRC.

@ DaaCokecion ) @ Daaprocessing ) (@) Information Supply

3. C -ITS [ Cooperative - ITS )

General Information @ ‘ Contacts

Company Name : POSCO ICT Name : Kim, yong-hyun
Website : www.poscoict.com Department : Transportation Industry Sales
Address : POSCO ICT Smart Tower; 622, Team
Sampyeong-dong, Bundang-gu, Phone (office) : 82-31-723-2585
Seongnam-city Gyeonggi-do, KOREA Fax (office) : 82-31-723-2111
ZIP: 463-400 Phone (mobile) : 82-10-5419-0145

E-mail : yhkim(@poscoict.com
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% RANIX RANIX

Company Overview

RANIX is a company that is perpetually challenging in research and development to provide the
best system semiconductors and solutions, confronted with the convergence and integration era
between industries changing rapidly.

We are committed to developing core technologies of autonomous vehicles and Internet of
Thingsl(loT), which are national strategy projects to lead the future of a nation.

Particularly, we are the only company in Korea that has V2X total solutions, essential solution for
completing the autonomous vehicle.

On the other hand, we are initiatively developing the security and authentication chip solutions to
protect various hacking attacks that must be solved for the growth of the loT industry.

Business Area

1st category
[0 Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
M Hardware M Software MS!I [JConsulting [JOthers | )

Ongoing ITS project or R&D

WAVE
- Total Solutions and Modem ASIC
- Software Stack and Application Development / Support include video transfer
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Security
- IEEE1609.2,3,4 for WAVE
- Dedicated Chips for Automotive and loT

Others

- AEC-Q100
- INNO-BIZ

- Awarded the Grand Prize at the ‘loT Innovation Award(Smart Traffic Sector)’

ITS Product & Technologies
Product Offerings & Technologies

1. G-WAVE

G-WAVE is baseband ASIC optimized for vehicle-to-
vehicle and vehicle-to-infrastructure communication
and has developed for safety, convenience, and
commercial applications in vehicular environment.
G-WAVE will serve cooperative road safety and traffic
efficiency with low latency and fast data rate under
harsh automotive mobile condition.

RANiX's V2X technology will integrate crypto engine
for advanced security, RF transceiver, high speed
application processor as well as modem device to
provide the lowest cost for new ITS solution worldwide.

Feature

- US/EUITS

- Integrated Anti-fast fading
[Enhance fading performance]

- Support Dual Channel

- Support Diversity

- 10MHz Ch. Bandwidth

Security

- IEEE1609.2 H/W Engine (2016v)(~1.2K signature
processing/1s)

- ECDSA-224/256

- ECIES, SHA 224/256

- AES CCM

S/W

- US/EUITS

- 0S : Linux

- Tx/Rx Driver, Security Driver
- 1609.x Stack

SDK Available
Transceiver
- AD9364

CPU (External)
- Freescale .MX6 Dual Lite
Cortex-A9 (800MHz)
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S/W Implementation
Resource Manager Message User :
UEEE 16091 (SAE 12735, 2945) space
Security WME p L
TCP/UDP Kernel
6 Tovaz|  (FEE 16083 s i 16053 | space WSMP (KND) System Call
(IEEE 1609.3)
teEE 1603 £ \_I_]maum L Sockots
S
. E|[ cfeso211p Network Protocol
MLME mac80211p Net dev core
Multi CH Operation
Extension \:T—l
(IEEE 1609.4) (IEEE 1609.4)
G-WAVE
MLME WAVE MAC Device Driver
(IEEE 802.11p) (IEEE 802.11p) l
PLME WAVE PHY
WAVE Chipset
‘ (IEEE 802.11p) (IEEE 802.11p) | (G-WAVE)
F Man:lg:gient Data Plane « Control Path ———»<—— Data Path —>

SDK, EVM & 0BU

Software Development Kit

Platform " Linux 2.6 /"2 Linux 3.14
ARM Tool Chain

U-BOOT, Linux Kernel Source,
Root File System, 802.11p MAC,
IEEE 1609.3 (IPV6, WSMP),

IEEE 1609.4(Multi-Ch Operation)
IEEE 1609.2 Driver Source

Evaluation Module

“ ARM926EJ

(Samsung S3C2450 533Mhz)

2 Cortex-A9

(Freescale 1.MX6 Dual Lite 800Mhz)

*“ Mobile DDR RAM(64MB)
SLC NAND Flash(256MB)
2 DDR3 RAM(2GB),

SLC NAND Flash(16GB)

Cross Compiler

Software

Processor

Operating Memory

SD SD/MMC Port (SD Boot)

UART1 (Debug)
UART UART3 (GPS)
Ethernet SMSC LAN9220 10/100Mbps
Expansion Connector EBI (G-WAVE Register Interface)
Radio Modes IEEE 802.11p PHY

Wireless Modes

WAVE

Transceiver

“U' MAX2829 /¥ AD9364
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MW\ . . :
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<Out Side> <Inner Board>

SD/MMC Port (SD Boot)

UART

Ethernet : SMSC LAN9220 10/100Mbps
Transceiver : 2CH

Communication : Between 0BU and 0BUs or EVMs
Radio Modes : IEEE 802.11p PHY

Interface

2.MaaT v

MaaT-IV is the best optimized DSRC baseband SoC for various ITS
services, such as ETCS, BIS and ATMS.Through ARM Cortex-M3, system
peripherals and H/W DSRC transceiver, it provides the most cost-effective
solution for DSRC based applications.

The proprietary DSRC transceiver makes robust communication possible
due to outstanding TX/RX performance and auto frequency scan function.
MaaT-IV can be easily certified by Korea Expressway ETCS, TTADSRC and
automotive AEC-Q100 with its features.

Built-in smart card buffer, regulator and serial flash controller are

versatile for a small and low price product.

Feature
CPU Peripherals
- Embedded ARM Cortex-M3 Core, 80 MHz - 1S0 7816-3 Compliant Smart Card Interface (SCl)for ETCS
- Non-maskable Interrupt (NMI] + 1 to 240 Physical - USB Full-speed
- Serial Flash Interface
Interrupts - 125 (with WAVPACK)
- SDRAM (Main Memory, 8MB) - UART/Timer/SPI/12C/WDT
- 32 General Purpose I/0 Ports
Modem
- TTAS.KO-06.0025/R1 IPs
- DSRC RX Data FIFO - Main/SC LDO, PLL
- Frequency Scan Function
- Support SPI RF Interface Process

- 0.18um CMOS Standard Cell Library
- 100pin LGA (14mmx14mm, 0.5mm Pitch)
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3. MaaT-V

MaaT-V is developed for system optimization including
memory, peripheral devices and circuits of Maat-IV. Ultimately,

user can be best of design circuit and cost effectively.
Of course, MaaT-V isincluding all functions of MaaT-V.

RANIX

Feature
Enhanced Modem
- ESD/EMI - TTAS.K0-06.0025/R1

- GPIO : Design POC(Power On Controll/Open Drain
Output(3EA]
- Audio Codec : SDRAM Bypass Mode for Fast Boot

Include Internal from MaaT-IV

- Serial Flash : 8MB

- Reset IC : POR(Power On Reset)
- Oscillator : Can use Crystal direct
- USB Oscillator : 48MHz

CPU
- Embedded ARM Cortex-M3 Core, 80 MHz
- Non-maskable Interrupt (NMI] + 1 to 240 Physical

RAM
- SDRAM (Main Memory, 8MB)

4. THoTH

BM(THOTH) integrates a number of key components in one
package to support various features and application required by

the car.

EH(THOTH)

applications.
¥ JE(THoTH) supports China Standard GB/T 20851.

are composed with CPU, Peripherals, DSRC
modem, SDRAM, LDO, Smart Card Interface, CAN and USB etc.,
and provides the most cost-effective solution for DSRC based

- DSRC RX Data FIFO

- Frequency Scan Function

- Support SPI RF Interface

Peripherals

-1S0 7816-3 Compliant Smart Card Interface
(SCl)for ETCS

- USB Full-speed

- Serial Flash Interface

- 12S (with WAVPACK)

- UART/Timer/SPI/12C/WDT

- 32 General Purpose I/0 Ports

IPs
- Main/SC LDO, PLL

Process
- 0.18um CMOS Standard Cell Library
- 100pin LGA (14mmx14mm, 0.5mm Pitch)
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Feature

CPU
- Embedded ARM Cortex-M3, 80MHz
- Non-maskable Interrupt (NMI] + 1 to 240 Physical

Interrupts
- SDRAM (Main Memory, 8MB)

Modem

- GB/T-20851.x

- DSRC RX Data FIFO

- Multi RF Interface (SPI & Dedicated Control)

Process
- 0.18um CMOS Standard Cell Library
- 100pin LGA (14mmx14mm, 0.5mm Pitch)

Expertise

Peripherals

- 150 7816-3 Compliant Smart Card Interface(SCI) for ETCS
- USB Full-speed

- CAN 2.0B (with FD)

- Serial Flash Interface (with Fast Boot Mode]

- 125 [with WAVPACK, SDRAM Bypass Mode]

- UART/Timer/SPI/12C/WDT

- Detecting the Forced Detachment, Using Secondary

Battery [Patent]
- 65 General Purpose 1/0 Ports

IPs

- Main/SC LDO, PLL, PoR, XTAL
- ADC (6bit, TKSPS, 2ch)

Technical Overview

Automotive
Communication

DSRC Modem SoC
. for Korean ETC

- 5.8GHz RF ASK

J - TTA Standard
- ETC[HI-pass] Communication Protocol

DSRC Modem SoC
for Chinese ETC

- Chinese Standard(GB/T 20851.X]
J - b5.8GHz RF ASK

« ETC Communication Protocol

[ V2XIWAVE] Modem Chip J .

« |EEE STD 802.11P, 1609
5.9GHz RF OFDM
- Core Tech. of Safety & Autonomous Driving

General Information

Company Name : RANiX Inc.

Website : www.ranix.co.kr

Address : 3F, Handock Bldg., 2645,
Nambusunhwan-ro, Gangnam-gu,
Seoul, Korea 06271

o

Name : Dennis Cha

Department : Sales

Phone (office) : 82-2-584-5516
Fax (office) : 82-2-584-5528
Phone [mobile) : 82-10-2359-3335
E-mail : dennis.cha@ranix.co.kr
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‘Y RexGen Co.,Ltd

<

Company Overview

RexGen creates new values in images with image data generated in all fields such as transportation,
national defense, safety, sanitation and the environment. With Deep Learning technology, RexGen
analyzes and processes big data with the application of Image Processing Technology, loT and ICT,
prevents and solves unprecedented social issues.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
M Hardware M Software MS!I [JConsulting [JOthers | )

Ongoing ITS project or R&D
- Hamburg ITS World Congress 2021

Others

1.99.9% : Number plate Detecting Accuracy under the high-speed vehicle (260km/h) for Korea
number plates

2. 40th : Construction Capacity Among the total 9.2K Government Contractor in Korea, 2021

3.101 : Number of patent (Most cases are related with Automatic number plate recognition system)

4. 40+ : Engineer engage in the A.l and its Hardware development



Q ITSkorea 151

ITS Product & Technologies

Product Offerings

Smart Traffic Enforcement System

Smart Traffic Enforcement system monitoring, detecting, managing 24/7 for over-speed, point to
point, traffic signal violations on the road. Provide images of vehicles committing a violation such as
auto-recognized vehicle’s number.

1) Over-speeding / Red light violation/ Seatbelts / Point to point / Bus lane / Cell-phone enforcement

2) Multi lanes detections(Max 3 lanes)
3) Frontal, Rear camera(Motorbike)

Intelligent Parking Enforcement System

After Pre-settime |
[)

_gRe ] .

—

Illegal Parking EnforcamentAres. &, 2

Efficient Parking Enforcement Solution that enables operators to “"Assess in real-time” the condition
of multiple enforcement cameras operation, quickly intervene in the enforcement process.
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RexGen Co.,Ltd

1) Real-time monitoring up to 64 channels with one operation PC
?2) Detection mode(Automatic, Manual) / Enforcement / Statistics
3] Customization(e.g. Using Flags detection type in Korea)

Smart Traffic System

Image processing system based on deep learning, creating traffic big data, for an effective traffic
system (Design of road lines, Calculation of the numbers of lane by direction, and design of signal
reality) by extracting traffic information by direction of intersection and vehicle type through traffic
object detection and tracking algorithms

1) Deep learning-based vehicle detection

2) Calculation of traffic volume in all conditions(day/night, sun/rain, dry/snow/wet)
3] Vehicle type classification and pedestrian detection

4) Accurate traffic count in public or variable lanes and ability to detect U-turns

5) Smart traffic control program

6) Deep learning-based vehicle detection

7) Traffic statistics function

Smart Pedestrian System
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Smart safety management system to “secure pedestrian safety at crosswalks” with pedestrian
detection based deep learning and tracking algorithms.

1) Providing pedestrian safety information based on image analysis

2) Deep learning-based image processing technology applied

3) Detection rate of illegal pedestrians: 99%

4) Calculation of the number of waiting pedestrians

5) Calculation of pedestrian movement direction and number of pedestrian

Technologies

Deep Learning Algorithm

{,—rrm
19 #805

Reliabilty & Alignment

1-0.999363
9-0.999565

9% 805 o- 0000770

5-0.998263
e

The network-based algorithm that calculates scores referring to fixed-size bounding boxes and the
existence of object class instances in each box establishes a stable and convenient digital crime
prevention system with the innovative search system and license plate recognition technology.

General Information m

Company Name : RexGen Co. L td Name : Oh, Donghwan (Thomas)

Website : www.rexgen.co.kr Department : Oversea Sales

Address : 1010#, 15cha, Daeryung-technotown, Phone (office) : 82-70-7784-6885
401, Simin-daero, Dongan-qu, Fax (office) : 82-31-389-6085
Anyang-si, Gyeonggi-do, Korea 14057 Phone (mobile) : 82-10-6655-2127

E-mail : dhoh@rexgen.co.kr
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“ ROADKOREA Inc. /RK RoadKorea Inc.

Business Area

1st category
W Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[J Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others ( J

2nd category
[OHardware M Software [JSI M Consulting [ Others ( )

Ongoing ITS project or R&D

National Project

- SMART-| -> Automatic Tracking CCTV System Research and Development

- KICTEP (Korea Institute of Construction & Transportation technology Evaluation and Planning. ->
SMART Highway Project
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ITS Product & Technologies

OSCA : Omnidirectional Surveillance Camera

- 360 degree Surveillance with one lens (about 100~140M)
- Automatic Object Tracking

- Divided Screens (up to 4 Screens)

OSCA360 2011-09-08 2% 2:16:39
Ot diectonal Suveilance

&) General Information @ )

Company Name : ROADKOREA Inc. Name : Oh, Chang-kwon
Website : www.roadkorea.co.kr Department : Transportaion, ITS Team
Address : Rm 1602, KDB U-Tower; 1029, Phone (office) : 82-31-627-5109
Youngduk-dong, Giheung-gu, Yongin- Fax (office) : 82-31-378-4854
si, Gyeonggi-do Phone [mobile) : 82-10-2282-6852

E-mail : shinepower(dnate.com




156 Part 2 Korean ITS Industry Brief

‘4 SAMWON FA Co., Ltd. 7 SAMWON FA

Company Overview

Founded in 1979 in southern port city of Busan, Korea, SAMWON FA has become a leading player
to serve customer needs across diverse industries with its state-of-the-art ITS solutions and
technologies. SAMWON FA developed RFID-based Electronic Toll Collection System in 1998 for the
first time in the world. The firm has since solidified its presence in the smart transportation market
developing and supplying cutting-edge automatic fare collection systems for buses and urban rail
transit.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[J Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software HS|I M Consulting [JOthers ( )

Ongoing ITS project or R&D

- Implementing Bus Information Management System in Busan city
- Implementing Bus Rapid Transit project in Busan city

- Implementing Intelligent Transportation System in Busan city

- Implementing ITS & BIS Maintenance in Busan city
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Others

Patent
1. Charging a transportation card using a bus validator

2. Updating bus arrival information through BIT camera system link

3. BIT Low Power Dimming Control Using Solar Power

4. RFID Tag embedded inlay, Card comprising the inlay and method for fabricating the inlay thereof

5. Method for fabricating RF-ID tags

Certification
1. KCC(Korea Communications Commission)

1) Wireless device for wireless data communication

2) Ticket Gate

3) Wide Ticket Gate

4) Portable Ticket Gate

5) Bus card reader

6) Self Service Charger

7) Automatic Ticket Vending Machine
8] Automatic fare adjustment machine
9) Central Ticket Issuing Machine

10) Toll road unmanned card reader
11) Wireless device for RFID/USN

2. FCC(Federal Communications Commission)
1) US TaxilElectronic Payment System]

3.1S0 9001

ITS Product & Technologies
Product Offerings

1. Cooperative-Intelligent Transport Systems

A state-of-the-art transportation system that develops and verifies safety services suitable for the state-of-the-art road
traffic environment and shares traffic conditions and danger information in real time.

87|25 ~

N
Real-tmedata ~——  Traffic report E

[12C] [c2n
C-ITS center

Vehicle to Infrastructure(V2I)

- Transmit real-time traffic and
unexpected situation

- Collect vehicle status information

- Provide location information

Vebhicle to Vehicle(V2V)
- Report rapid deceleration
and sudden stop

- Report vehicle access
- Warn collision
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SAMWON FA Co., Ltd.

2. All-in-One Bus Fare Collection & Management System

A state-of-the-art on-bus system that
... collects fares from passengers, manages
)7:45 <7 bus operation for drivers and provides
; bus-related data to operators, transport
information centers, bus card issuers and
drivers enabled by location-based services
such as GPS, LTE and WLAN to expand
convenience for every user.

3. Bus Information Terminal(BIT)

Itis installed at bus stops to provide passengers with bus location and estimated arrival time
HAZR O
3. R}

58

HAFHOHYT|
100
29
31
#XH A2t 14:37

57

4. Ticket Vending and Card Reload Machine

It allows passengers to purchase tickets or recharge their
pre-paid transportation cards.
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5. Automatic Gate Machine(AGM)

It is designed to perform access control between unpaid
area and paid area by allowing passengers to enter or
exit through the gate after checking the validity of their
tickets or transportation cards

Technologies

Intelligent Transportation system

SAMWON FA

olamvicE gorm L =
m. .
o -

CARD |

SAMWON FA

An intelligent transportation system (ITS) is
an advanced application which aims to
provide innovative services relating to
different modes of transport and traffic
management and enable users to be better
informed and make safer, more coordinated,
and 'smarter’ use of transport networks.
Some of these technologies include calling
for emergency services when an accident
occurs, using cameras to enforce traffic
laws or signs that mark speed limit changes
depending on conditions.

General Information @ >

Company Name : SAMWON FA Co., Ltd.

Website : www.samwonfa.com

Address : 66-25, Bansong-ro 513 beon-gil,
Haeundae-gu, Busan, Korea

Name : Minwoo Shin

Department : IT Business

Phone (office) : 82-51-630-3034
Fax (office) : 82-51-645-2258
Phone (mobile) : 82-10-2264-3948
E-mail : mwshin@samwonfa.com
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‘4 SAT (System and Application Technology) Co., Ltd. J SAT

Company Overview

SAT (System and Application Technology) Co.,Ltd. is a manufacturer and supplier of Low Speed
WIM System, High Speed WIM System, Automatic Traffic Classification System, Static Weighbridge
System, Software relevant to traffic system and Maintenance & Calibration Service for traffic control
and management systems. SAT has the biggest market share for LS-WIM System in Korea more
than 99% and has stepped into worldwide markets.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software [JSI [JConsulting [ Others ( )

Ongoing ITS project or R&D

- Development of Smart WIM Controller
- Load Condition Surveillance System
- Automatic Overloading Enforcement System with High Speed WIM
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Others

Certification

- 150 9001:2008

- 1S0 17025:2005

Patent

26 patents for WIM system

ITS Product & Technologies
Product Offerings

WAVE modem has developed for safety, convenience, and commercial applications in vehicular environment.

LS-WIM : + 5% accuracy at 0 ~10km/h

HS-WIM : + 5% accuracy at 30 ~ 250kmkm/h

Automatic Vehicle Classification System : More than 95% accuracy in vehicle classification for Vehicle
classification

Weighbridge System : 3 to 7 platforms, +1% weighing accuracy

Technologies

Multi rows of weighing sensor using Bending Plate, Quartz Sensor, Piezo Sensors, Load cell to increase the
accuracy of WIM system.

T} &= | Hwado

General Information m

Company Name : SAT(System and Application Name : Hyunsub Shin
Technologies Co., Ltd ) Department : Sales Strategy Department
Website : www.satech.co.kr Phone (office) : 82-31-450-1459
Address : 7" Floor, SATower; 175 LS-ro, Gunpo-si, Fax (office) : 82-31-450-1301
Gyeonggi-do, South Korea (435-845) Phone (mobile) : 82-10-3769-7009

E-mail : hsshin27(@satech.co.kr
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((‘;i\’)) SA Tech CO.,Ltd. W\ SA TECH

Company Overview

SATECH Corp. have an ITS Total Solution of ITS Consulting design, construction, deployment,
operation and maintenance.

In addition, SATECH Corp. are continuing to try to go to open the Smart Traffic world.

And SATECH Corp. implementing a sustainable transportation system through excellent technology
and best professional and technical personnel

Business Area

1st category
Ml Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[J Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software WS M Consulting [ Others ( )

Ongoing ITS project or R&D

R&D

Self-driving technology development innovation project

- Development of integrated road traffic control system and operation technology when autonomous
driving is mixed

Others
Certification Patent
-509001:2015/1S0 14001:2015 -Walking aid device and its control method

-INNO-BIZ -Error checking system of Bus Information Terminal
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ITS Product & Technologies

ITS (Intelligent Transports system] :

- Intelligent Traffic Control System with leading edge technologies of electronics, communications and control supervises
traffic participants and elements i.e. road, vehicle, freights etc.

- ITS covers real-time traffic data gathering, data mining and providing optimal traffic condition.

- ITS reduces fuel consumption and achieves eco-friendly traffic environments.

1. Traffic signal controller

- Local Traffic Controller equipped with Microprocessor is installed on road cross to control Traffic Signal Lamps. LTC
collects traffic Volume, Speed and Occupancy, controls optimal traffic signal after data analysis.

- Standard LTC monitors traffic volume of each direction via vehicle detector, builds traffic signal plan and controls signal
pattern to make optimal traffic flow. Whereas previous LTC runs only predefined signal pattern on the basis of time-of-
day, day-of-week and special day plan without considering traffic condition changes.

[Features]

- Real-time traffic signal control using vehicle detectors

- Powerful microprocessor provides numerous functions for best suited traffic signal Control
- Built-in large scale memory for stable operation

- Database synchronization by periodic data exchange

- Endurable structure for harsh environment

2. Loop Detector

- Basic sensor for real-time traffic condition data collection of Vehicle Detection System
- Reliable, maintainable, endurable inductive loop

- Data from inductive loop detector is conveyed to VDS server after processing at Central Processing Unit

[Features]

- Reliable sensor immune to weather and light condition
- Low installation cost
- Sensitivity tuning as to pavement condition
- Erroneous data purging algorithm embedded

3. BIS(Bus Information System)

It's a system that provides to peoples about bus
information through Identifying real-time position of the
bus from the bus using GPS and analysis and processing

[Features]

- It can predict the destination arrival time and it can
make sure peoples can ride the bus a few minutes
real-time updates by Internet BIT.

General Information

Company Name : SA Tech Co., Ltd. Name : Choi Jeong Gwon

Website : www.sa-tech.kr Department : Director

Address : #A-325, 184, Jungbu-daero, Giheung- Phone (office) : 82-31-526-9747
gu, Yongin-si, Gyeonggi-do, Republic Fax (office) : 82-31-202-7084
of Korea Phone (mobile) : 82-10-5226-4185

E-mail : jgchoi(dsa-tech.kr
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()

A SDsystem SDsvsrem

Company Overview

SDsystem is an specialist in transportation systems in Korea as well as contributing to the
development of this area

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software HS| M Consulting [ Others ( )

Ongoing ITS project or R&D

1. Jeju Island C-ITS (SW platform)
2. Pangyo Zero City Autonomous Driving Demonstration Complex Construction Project
3. Seoul Smart Parking System

Others

Certification

- 1S0O 14001
- 1S0 9001
- CE Certification
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Patent

- Toll Collection

- Vehicle classification for toll collection
- Number plate recognition

- Smart Parking system

ITS Product & Technologies
Product Offerings

SDsystem has the core technology and production capacity to perform from research/development to manufacture,
installation and maintenance of the equipment

‘.t:,--

ITS center
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Technologies

ETCS|Electronic Toll Collection System)

The system allows automatic toll payment without the need to stop the car through the on-board device (0BU) that
automatically charges the payment with wireless network.

PMS(Parking Management System)
The system integrates equipment for the management of entrance and exit of vehicles as well as detecting the empty
spots in the facilities and informing the user for a fast and convenient parking management

BIMS(Bus Information & Management System)

This system collects location/status info from the on-board device and sends it to the center, through the wireless network
where it will be analyzed to provide information such as arrival time and bus information to the user through various
media (displays in the stop, web server, mobile phone) Bus Information & Management System

General Information M

Company Name : SDsystem Name : CHUNOUK HAN

Website : www.sdsystem.com Department : Sales

Address : 31, Galmachi-ro 244beon-gil, Phone (office) : 82-31-739-6562
Jungwon-gu, Seongnam-si, Fax (office) : 82-31-703-9439
Gyeonggi-do, KOREA (13212) Phone (mobile) : 82-10-5383-1190

E-mail : hanco(dsdsystem.co.kr
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‘4’ SeoulTech co., LTD ()seout Tec

Company Overview

SeoulTech has dedicated itself in the Electric Machinery and ICT fields for over 22 years specialized in
LED electronic board with advanced design along with environment-friendly product manufacturing
and also energy saving and low-cost maintenance. SeoulTech has widened this field to all the
information display related business. As the value what we pursue most is ‘Customer is always
right’, SeoulTech shall be worth to do its best for their satisfaction both of products and service. A
recent step that SeoulTech manufactured a large number of VMS (Variable Message Signboard),
VSL (Variable Speed Limit) for national roads & expressways widely spread in Korea gave us an
inspiration and a motivation to move forward the further steps which is ITS development involved. On
top of the experiences and efforts that Seoultech has put in the LED electronic signage, billboards,
CCTV, broadcasting equipment and ITC fields, we are trying to participate in the advanced ITS
standardization process and its business such as road CCTV management system, smart street
light facility platform C2C information exchange and etc.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
M Others (LED, LCD display solution, ITS[BIS,VMS,CCTV))

2nd category
M Hardware M Software [JSI M Consulting [JOthers | )
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Ongoing ITS project or R&D

- Large media facade
- Bus information system solution
- Development of an electronic board controller

Others

- Electronic sign board control system and method using short-distance wireless communication
- An electronic board with inspection and error detection method

- Integrated modular bus information system

- LED Module Dichotomous Dynamic Drive

- the Method and Equipment of LED Color Using Symmetric PWM Pulse Distribution

- High-definition luminance adjustment system

ITS Product & Technologies
Product Offerings

Atechnique to control the overall PWM was developed to achieve a clean color and a dichotomous drive to increase
the color level to achieve detailed images.

Technologies

PWM symmetric signal technology

Extract the signal from the PWM signal. Then reverse the order so that the entire section is
distributed symmetrically. By implementing LED colors, color reference between color bands will
be prevented, allowing dark areas to be presented in detail

Dichotomy drive

This technology improves the re-presence rate by varying the order of drive rather than the position
continuous

General Information @ ‘ Contacts

Company Name : SeoulTech co., LTD Name : Hahm Joo hyung

Website : www.seouldisplay.com Department : Sales & Marketing

Address : 77, Geomsan-ro 173beon-gil, Paju-si, Phone (office) : 82-31-901-6307
Gyeonggi-do, Republic of Korea Fax (office) : 82-31-942-6412

Phone (mobile) : 82-10-3761-4087
E-mail : boatmaxim(@gmail.com
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()

A Signtelecom CO., Ltd. @}SIGI’ITELEEEH] co.LTo

Company Overview

Since 1989, Signtelecom is a leading solution provider of System Integration of LED Display and
Intelligent Transportation System(ITS). We offer cutting-edge technology of System Integration of
software and hardware.

Signtelecom is expanding its global market presence and establishing strategic partnership to
enhance world-class competitiveness.

We are capable of providing any solution which our end-users need, in the most time-efficient and
cost-effective way with the best quality on the basis of 32 years’ of technology know-how.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | )

2nd category
W Hardware M Software ES| [JConsulting [JOthers ( )

Ongoing ITS project or R&D

ITS project or R&D
Hwasung ITS project / Bucheon ITS project / Daegu ATMS project / Ulsan C-ITS project /
Anyang BIS project / Seoul BIT project etc. [More than 20 projects/year]
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Others

19 kinds of in-house manufacturing certificates,

45 technical patents

Good Software (GS) Certificate

New Excellent Product (NEP) Certificate

Excellent Product Certificate

KS Certificate, R&D Center Authentification, IS09001/14001

ITS Product & Technologies
Product Offerings

Smart ITS
With Al deep learning
technology

New Bus Information = \ Z C-ITS(Corporative ITS)
System - Based on V2X
with ICT&IOT&GNSS 2 communication
Technology

Smart VMS
With IOT&Defect
Management Algorithm

General Information m

Company Name : Signtelecom Co., Ltd. Name : Department
Website : www.signtelecom.com/eng/ Department : Technical Sales Dept.
Address : #1-119, 775 Gyeongin-ro, (Global Business Manager)
Yeongdeungpo-gu, Seoul, Republic of Phone (office) : 82-2-3439-0033
Korea (Mulle-dong 3-ga, Acehightech Fax (office) : 82-2-3439-0039
City, IP: 07299 Phone (mobile) : 82-10-9509-9878

E-mail : ehp728(@signtelecom.com
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4 Songam Syscom Co., Ltd. 44 SONGAM SYSCOM

Company Overview

Songam Syscom successfully maintained its business in ICT and ITS sector since the company’s
foundation in 1991. With cutting-edge technology and expertized know-how, we are currently
participating in total service of design, construction, operation and maintenance for various ITS
integrated centers including Pangyo Zero city Gyeonggi Autonomous Driving Center, Wonju city ITS
center and other ITS centers of major domestic cities. As a leading ITS specialist company, we are
aiming to deliver high quality, reliable and cost-effective ICT & ITS products by constantly exploring
and implementing innovative and intelligent solutions that drive long-term value to customers.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others )

2nd category
M Hardware M Software EMS!I [JConsulting [JOthers | )

Ongoing ITS project or R&D

- 2021 Wonju ITS Construction project (Wonju City)

- 2021 Gyeonggi autonomous driving center integrated maintenance project [Advanced Institutes of
Convergence Technology)

- ITS Center and CCTV Integrated center maintenance project in Sungnam, Hanam, Gangwon
province and other domestic cities

Others

Certification
-1S014001,1S09001 - CERTIFICATE OF SINGLE PPM QUALITY - CE



Q) ITSkoren

171

Patent

- ABus Information Terminal Having Dual Structure With Automatic Recovery Function

- PACKET PROCESSING METHOD AND APPARATUS IN RING NETWORK

- RING TYPE OPTICAL MODEM DEVICE, AND COMMUNICATION METHOD USING THE SAME
(and other 12 patents, 8 designs and 9 utility models registered)

ITS Product & Technologies

Product Offerings

1. Industrial Optical Switch (L2

- Line speed : 1.25 Gbps + 20ppm

- Line symbol : Scrambled NRZ

- Optical source : Single mode LD

- Peak wavelength : 1310nm

- Connection type : SC/PC

- Optical type : 2 Core

- Transmittal distance : 20Km or 40Km

- Specification : Meeting ITU-T G.957, G.958

2. Multi controller for CCTV & VDS
- HD/Full HD, H.264
- Stored for more than 24 hours
- Backup function
24/7 storage and Event video storage function

Technologies

ITS

- Freeway Traffic Management System
- Vehicle Detection System

- Bus Information System

- Smart intersection Solution

- CCTV

RFID

- RFID based logistics management system

Electronic Power Telecommunication and Monitoring System

- Smart-grid Convergence Platform

- Convergence Terminal

- Multi-service Optical Transmission System with LAN Interface for Electrical Power System
- Optical Modem for DAS (Distribution Automation System)

- PITR(Protective Information Transmitter & Receiver)

General Information m

Company Name : Songam Syscom Co., Ltd. Name : Yu Chae Ran
Website : www.songam.co.kr Department : Advanced Convergence
Address : HQ[Factory) : 32, Donghwagongdan-ro, Technology Division
Munmak-eup, Wonju-si, Gangwon-do, Korea Phone (office) : 82-31-8017-7031
R&D Lab : 8F 1Dong 2Danj, Pangyo Seven Venture Valley Fax (office) : 82-31-8017-9988
17, Pangyo-ro 228beon-gi, Bundang-gu, Phone (mobile) : 82-10-4058-8757

Seongnam-si, Gyeonggi-do, Korea E-mail : cryu@songam.co.kr
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‘0 sTraffic STrﬁg!(g
Company Overview

Based on the best professional team with outstanding technological capabilities and many years
of experience, s-Traffic provides transportation solutions that considers people and environment
beyond the creation of safe transportation infrastructure.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[ Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware WM Software HS! M Consulting [ Others ( )

Ongoing ITS project or R&D

1. Implementation of Toll Collection System for Korea Expressway Corp. in 2013

2. Development and supply of Unmanned Toll Collection System for Korea Expressway Corp.

3. Supply of Vehicle Classification System for Korea Expressway Corp. in 2013

4. Implementation of Electronic Toll System for Sujung tunnel in Busan

5. Implementation of Toll Collection System for Bukhang bridge in Busan

6. Implementation of Electronic Payment System for Gwangan bridge in Busan

7. Implementation of Toll Collection System and Traffic Management System for Guri-Pocheon expressway

8. Improvement of Toll System and Expressway Toll System for Misiryeong Corp. in 2014

9. ETCS Feasibility Study for Mongolia in 2015

10. A study on the improvement of Hipass image recognition and communication quality for Korea
Expressway Corp Research Institute in 2015

11. Establishment of New Transportation Card System for Seoul Metro (Line 1-8) in 2016

12. Implementation of Smart Tolling System for Korea Expressway Corp. in 2016

13. Implementation of Vertical Platform Screen Door{VPSD] for pilot business of SNCF in France
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14. Implementation of Vertical Platform Screen Door(VPSD] for pilot business of TNB in Spain

15. Implementation of Electronic Toll Collection System for pilot business of CMNP in Indonesia
16. Implementation of Automatic Fare Collection System spare-part for TVM in India

17. Implementation of Smart Tolling System for pilot business of Namhae Expressway

18. Implementation of Electronic Toll Collection System in Azerbaijan

19. Implementation of Electronic Toll Collection System for expressway in Incheon International Airport

Others

Certification

-1S09001:2008 - CE

Patent

- Unmanned Vehicle Photographing Equipment
- Automatic Vehicle Number Recognition System
- Vehicle Speed Detection System

- Traffic Law Violation Enforcement System

ITS Product & Technologies

Product Offerings
sTraffic provides Toll Collection System and Hipass, Freeway Traffic Management System, and Urban Traffic
Management System for the creation of safe and speedy transportation infrastructure.

Toll Collection Freeway Traffic Urban Traffic
System and Hipass Management System Management System
Hipass Multi Lane Enforcement  FTMSCenter  LSC Real-time UTMS Center

g . - Signal Control
G ] :
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Cash Less Non-Stop Automatic
Accident

Check

Single Lane

Loop Image
Detector ~ Detector
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sTraffic

Technologies

MLFF(Multi-Lane Free Flow Tolling System)

MLFF is Multi-Lane Free Flow toll collection system using DSRC or RFID technologies. MLFF provides safety of
driving and improves the traffic flow because it does not need to change a lane or decrease speed for paying a toll
while driving. And it does not have a complicated structure like an old toll gate. Also, MLFF can reduces amount of
fuel consumption and carbon oxide emission around a toll gate so that it helps to make comfortable environment
for a city. MLFF is the latest toll collection system developed by sTraffic which have been a leading company of
tolling market for 20 years in South Korea. MLFF will make safe and environment-friendly expressways for future.

General Information @ Contacts

Company Name : sTraffic Name : Charles Kyungchul Lee

Website : www.straffic.co.kr Department : Global Business Division

Address : 3" Floor. KTNET Bldg. 338 Phone (office) : 82-31-601-3535
Pangyoro Bundan-gu Seungnam, Fax (office) : 82-31-601-3502
Gyonggi-do, Korea. 463-400 Phone (mobile) : 82-10-4300-2072

E-mail : sales(@straffic.co.kr
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“ THINKWARE CO., LTD. THINKWARE

Company Overview

THINKWARE Systems Corporation develops, manufactures, licenses and supports a range of LBS
solutions and products, including scalable intelligence map and navigation systems, in-vehicle
infotainment systems, mobile applications, road network information data and statistical analyzing
engine technologies. THINKWARE is now well positioned to provide total LBS solutions to worldwide
markets with having number one spot in the Korea LBS industry.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[J Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
M Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
M Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[J Others ( )

2nd category
M Hardware M Software S| M Consulting B Others (GIS, GPS, DR, LBS)

Ongoing ITS project or R&D

Automotive AVN system projects - In-vehicle audio video navigation S/W and solutions

- Intelligent Map S/W solution business - Air 3D / real 3D (web, app.)

- Customer Experience Navigation Cloud R&D, projects - Cloud navigation solutions(Web, Mobile)
for every stage of the customer journey with Data-driven experiencesExpressway Corp Research
institute in 2015

Others

Certification
-1S09001:2008 (Q347012) certified
Patent (1000-odd worldwide)
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THINKWARE CO., LTD.

- Method and system for providing analysis index associated with drive section based on road and traffic

conditions

- APPARATUS AND METHOD FOR PROVIDING REAL-TIME INFORMATION USING ANALYSIS FACTOR

BASED ON ROAD AND TRAFFIC CONDITIONS

- APPRATUS AND METHOD FOR CONTROLLING VIDEO RECORDING IN BLOCKBOX FOR VEHICLE
- SERVER, NAVIGATION SYSTEM, VEHICLE NAVIGATION SYTEM, AND METHOD FOR PROVIDING IMAGES

OF VEHICLE NAVIGATION SYSTEM

- SAFETY PHOTO SERVICE PROVIDING METHOD AND SYSTEM
- METHOD FOR SENSING COVERING STATE ACCORDING TO VELOCITY AND SYSTEM FOR PROVIDING
TRAFFIC INFORMATION USING THE SAME METHOD, etc.,

ITS Product & Technologies
Product Offerings

GPS :
- Map software (European and Asia map solutions,
supporting GPS devices and mobiles)
- PND (Navigation devices, No.1 market share )
- iINAVI, ThinkNAVI
- In-Dash
Car DVR(Dash-Cam) : Time, Speed, 2Ch(Full HD),
Surveillance, Drive assistance,
Tablet PC : Dual/Quad Core, 10.17/8.9/8", Android
Jelly bean, PLS LCD, GPS, Wifi
In-Vehicle Infotainment system : Android AVN platform
LBS : LBS system integration and software solution

Market No.1 Leader

Lead the market with continuous R&D, Various Distribution Channels, and Customer Service
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General Information

Company Name : THINKWARE CO., LTD.

Website : www.thinkware.co.kr , www.inavi.com

Address : 9. Samhwan Hipex A, 679,
Sampyeong-dong, Bundang-gu,
Seongnam-si, Gyeonggi-do, Korea

Car infotainment

Audio system

o

Name : Jay Kim, Sam Hwang

Department : Road Transportation Division

Phone (office) : 82-2-589-9869(9812)

Fax (office) : 82-2-589-9003

Phone (mobile) : 82-10-4337-9111, 82-10-5300-4538

E-mail : jmkim(@thinkware.co.kr,
sam(@thinkware.co.kr
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“) TmaxData Co., Ltd.. YmaxData
Company Overview

DBMS vendor that provides the best database software in Korea. TmaxData Co., Ltd. (hereafter
TmaxData) is a DBMS vendor that researches and develops data-related core technologies and
data-based technologies. In 2003, TmaxData successfully launched its own DBMS product ‘Tibero’
to commercialize the large DBMS in Korea, and has become one of the leading companies in the
domestic DBMS market. In 2008, TmaxData developed ‘Tibero Active Cluster (TAC)," which is a
shared DB cluster technology. It was the first time in Korea, and the second in the world. TAC exhibits
stability and high performance enough to replace DBMS products of other global companies.

In October 2011, TmaxData strengthened its product competitiveness by launching a new DBMS
product ‘Tibero 5" which had been designed to be used as the core system of a large business
system. The product can be applied to not only a unit business system but also a core business
system or an enterprise system. Gradually upgrading technology, TmaxData now leads the domestic
DBMS market with its competitive products that display outstanding performance, stability, and
distinctive technical support.

TmaxData has made efforts and passion in developing new database technology and products
to meet the needs of the market and customers. As the result, TmaxData has grown as Korea's
leading DB service company with high quality products and original technology which can compete
with foreign products.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[J Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[J Others ( )

2nd category
[(OHardware M Software [JSI [JConsulting [JOthers ( )



178 Part 2 Korean ITS Industry Brief

TmaxData Co., Ltd.
Ongoing ITS project or R&D

- Seoul Transportation Operation & Information Service - Integrated traffic management and analysis
system building

- Cheongju City Hall - Advanced Traffic Management System (ATMS] building

- Namyangju City Hall - Bus Information System (BIS) building for Namyanju-Gapyeong-Chuncheon

- International Airport Corporation - U-Signage replacement and installation business

- Gimhae/Changwon/Yangsan/Uijeongbu/Uiwang/Namyangju/Gunpo/Gyeonggi-do  Gwangju City Hall -
Urban Traffic Information System (UTIS] building

- Daegu Metropolitan Transit Corporation - System building for the line no. 3

- Gumi City Hall - BIS building

- Busan-Gimhae Light Rail Transit Corporation - Automated Fare Collection [AFC] system building

- Gwangju Metropolitan City Hall - BIS building

- Korea Institute of Construction Technology - 5th Transport Advice on GOing anywhere (TAGO) system
building

- Metropolitan Transport Association - Intelligent Transport System (ITS) building for Seoul-Hanam as part
of the Bus Rapid Transit (BRT) pilot project

- Ministry of Land, Transport and Maritime Affairs - BIS building for the southeastern part of the capital area

- Yongin/Busan Metropolitan City Hall - ITS building

- Korea Express Corporation - TCS server adoption for business/branch offices

- Tongyeong City Hall - Bus Management System (BMS] building

Others

Certification
Tibero proved its stability and performance by gaining GS certificate from Telecommunication
Technology Association (TTA) and gained ‘Open GIS' certificate, the international GIS standards, from
OGC (Open Geospatial Consortium) for the first time in the domestic DBMS market.
- GS (Good Software] Certificate Statue

- Tibero 4 Certificate (Code: 09-0208, November of 2009)

-Tibero 5 Certificate (Code: 13-0029, February of 2013)
- Open Geospatial Consortium Certificate Statue

-Spec. : OpenGIS® Simple Features Specification for SAL, Revision 1.1, Types and Functions Alternative

Major Awards

Feb. 2018 Korea Software Enterprise Competitiveness Grand Prize for Job Creation Contribution

Nov. 2016 Korea Technology Awards: Minister of Trade, Industry and Energy Award

Nov. 2014 Korea SW Product Quality Award

Oct. 2010 Award of DB Solution Innovator

Dec. 2008 Korea Software Technology Excellence Award

Nov. 2008 New technology-Excellent IT product Presentation selected by public Institutions Won the
best product Award

ITS Product & Technologies

Product Offerings
- Maximizes performance of processing increasing multiple users with a multi-process
TmaX and multi-thread based architecture and the latest methodology for efficient resource

Tibero management.
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- Offers a compatible development environment by complying with ANSI SQL standards and supporting data access
standard APls, tbPSM (Tibero's Persistent Stored Modules), and embedded SQL.
- Maximizes business continuity by offering an environment for convenient and stable operation with high availability,

database structure modification, and various backup/recovery functions.

Technologies
Stability
lIn order to protect a database against various types of failures, Tibero offers a variety of logical/physical backup methods
and provides the RMGR (Recovery Manager] utility that implements flexible recovery depending on each failure situation.
- Backup: Nonstop service through online backup, and rapid backup through offline backup and incremental backup
- Recovery
- Crash Recovery: Automatically performed while Tibero is restarted after abnormal termination.
- Media Recovery:
» Complete recovery: Restores all lost data in the event of data loss.
» Incomplete recovery: Restores the database to a particular point of time.

High Availability
Tibero supports Tibero Active Cluster (TAC), which corresponds to Oracle RAC, for its high availability. TAC guarantees
stable system operation and convenient scalability with cluster-related functions including the failover function.

r N )
Tibero RDBMS Instance #1 Tibero ROBMS Instance #2. #3 ...
Background Background
Process Process
Log Buffer Log Buffer
Writer Writer

Data Buffer Data Buffer
Writer Writer

Sequence Sequence
,,,,, Manager Manager
Log Archiver Log Archiver -
Data Dictionary.
TAC Control TAC Control SQL Bxecution
Manager Manager :

Shared Disk

Tablespace| | Tablespace

- Compatibility
Tibero supports standardized SQL and interfaces to integrate with various applications, is fully compatible with almost
all components of Oracle, and thus it enables rapid and easy DB migration.
- Compliance with Global Standards
« Supports the standardized SQL (SAL-92 and SQL-99), a variety of character sets, and XA interface
which compiles with X/Open standards.
« Supports various standard interfaces: JDBC, ODBC, OLE DB, and CLI (Call Level Interface)
« DB Link (Sybase, Oracle, DB2, MS SQL)
- Compatibility with Oracle
« Supports non-standardized SQL (Complete support of Oracle-modified SQL).
« Application compatibility: Compatible with Oracle's stored procedures (PL/SQL) and embedded SQL
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« Data type: Supports CHAR, VARCHAR, NUMBER, DATE, TIMESTAMP, BLOB, CLOB, LONG, RAW, ROWID, NVARCHAR,
and NCLOB.

- High Performance
Tibero ensures the best performance in mass transaction system via various mechanisms for high performance
processing.

- Multi Process - Multi Thread: Creates required threads beforehand and makes them stand by to respond to user access
requests immediately, and uses the minimum system resources.

- Row-level Locking: Minimizes loads by reducing a lockable range and avoiding lock escalation.

- MVCC (Multi Version Concurrency Control): Processes multiple users at once, and offers a structure in which blocking
does not occur between read and write processes.

- Parallel DML: Realizes quick response time as multiple threads execute a single query in parallel, and automatically
forms operation groups, which can be executed independently, to process them in parallel.

- Parallel Data Loading: Uses the tbLoader utility which loads mass text data to a database, and enhances loading speed
as multiple threads within the utility are operating concurrently.

- Partitioning: Supports various partition types such as Range, Hash, List, and Composite partition, and also provides
global index and local index.

- Function/Convenience

Tibero offers various utilities for developers and administrators in order to develop and manage a database more
efficiently.

- tbAdmin
« Input, modification, and execution of SQL statements, and DML SQL statements’ execution plan view
- Partial Data Fetch for performance improvement, Open File, and Save As... functions
+ Describe Object (table, view, synonym) function, and various monitoring functions

- tbMigrator: Supports tbExport, which is a tool that exports some or all of the data and schema objects in a database to
afile, and tblmport, which can import this file back into a database.
- Migrates data and application from another DBMS to Tibero without modification.
- Migration target: All schema objects such as table, index, view and synonym, constraints, privileges, and roles
« Parallel migration processing enables speedy data migration.

- tbLoader: Loads massive data files to a database at high speed.

General Information @ Contacts

Company Name : TmaxData Co., Ltd. Name : Choi, Yuri

Website : www.tmaxdata.com Department : Public Relations

Address : TmaxData, 29, Hwangsaeul- Phone (office) : 82-31-8018-1012
ro 258beon-gil, Bundang-gu, Fax (office) : 82-31-8018-1115
Seongnam-si, Gyeonggi-do, Republic Phone (mobile) : 82-10-2887-3930

of Korea E-mail : yuri_choi@tmax.co.kr
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‘4 Tmoney Co., Ltd [T) Tmoney

Company Overview

Tmoney Co., Ltd ["Tmoney] is an internationally recognized and industry leading e-payment service
provider based at the heart of Seoul, Korea. Tmoney has been established by Seoul Metropolitan
Government and LG Group in 2003 for the purpose of implementing the unified AFC system for the
public transit.

Trmoney delivers the best quality e-payment system, data settlement services, and other value
added services such as vehicle information systems (BIS, TIS) to both local and international
customers. Tmoney helps cities and businesses plan and implement their own unique e-booking
and e-payment system for their transit modes or other places where these technologies play a
significant role.

Smart technologies continue to reshape ways people plan and pay for their travels and make
payments on-line. Tmoney aims to make reality of ‘Seamless Travel come true; a reality where
people no longer have to plan their travels in advance regardless of how many modes or how
complicated the journey may be, and make this ‘reality” a very much real, accessible and enjoyable
experience for people all around the world.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
M Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
W Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
[ Hardware [JSoftware [JSI [JConsulting [JOthers ( )
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Ongoing ITS project or R&D

- Delivery of E-ticketing system and settlement service for Wellington (New Zealand)

- Operation of Ulaanbaatar City E-Ticketing and Traffic Control System (Mongolia)

- Delivery of C-ITS(Cooperative ITS) pilot project for Seoul city buses (Korea)

- Implementation of BLE & facial recognition-based BIBO(Be-In-Be-Out] ticketing system in Ul
rail(Korea)

- Operation of Integrated Devices and Bus Arrival Information System for Express Bus (Korea)

- Operation of an Integrated Settlement System for public transportation in Seoul Metropolitan
ArealKorea)

- Seoul Taxi AFC and STIS-Seoul Taxi Information System (Korea)

Others

AFC
- Ministry of Trade, Industry and Energy selected as World Best Solution.
- Transit card settlement system : the first ISO9001 certification in the industry.

Card

- Ministry of Land Infrastructure and Transport nationwide compatible transit card certification for
the first time in the industry (Transit card : 2010, July 12 / Payment security application module
SAM : 2010, November 16)

Mobile
- NFC form & WIMA's NFC Global Competition Awards in 2sectors in 2012 year (Total of 3 sectors,
Best Business Viability, Best User Experiences, Best Innovative Solution)

Global
- EACOPS(East Asia Common Payment Scheme] Leader : Multi-National Interoperability
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ITS Product & Technologies

Product Offerings

Bus Driver Console

- The world’s first all-in-one terminal for both AFC, BMS and C-ITS functions that are applied in
Seoul City buese (1,600 fleets)

- C-ITS integrated that copes with various communication methods(V2X, 5G) in an optimized manner

- Intensive and integrated on board computer inclusive of Driver Console, 10.1" Display and GPS

- High Performance suitable for Multi-Fare / Multi-boarding

- Easy user interface and manipulation for bus drivers

Bus Validator

- State-of-the-art Bus Validator with multiple connectivity and high performance - Wide and clear
user interfaces with 4.3" LCD

- Compatibility with international RF Card specification(ISO14443 type A/B, Mifare)

- Expandability up to 8 SAM slot as SIM type

- Easy maintenance control functions with Automatic Error Control and Data loss control

Taxi Validator
- Accepts diverse types of cards(IC card, Magnetic Stripe card, RF card)
- Flexible to deploy applications such as mobile call service and navigation (GPS)

Express Bus On Board Device

- Multi-payment method available such as RF type card, Mobile RF chip, Magnetic type card

- Ticket check through Barcode reader(QR code) Payment Media KSCC issues different types of
smart cards such as pre-paid, post-paid and also NFC chips for mobile. We provide them in a
variety of different styles suited for their functionalities and themes.

Card, Mobile, Other accessory
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Technologies

1. AFC Acquiring

- It is easy deployable system which enables passengers to easily integrate turn-key AFC solution into the bus
system; a system designed to provide smart-card and mobile device[NFC) based AFC, real-time BMS, and
Remote Device Control Services. 0BU's(On-Board Units) transmit transaction and operation data to center
system through wireless connection in real time. At center system, passengers are able to monitor fleet and
passenger activities and update fare structures of the OBU's.

2. Smart Mobile Ticketing (Intercity Express Bus)

-IT is a total express bus solution that enables optimal Real-Time Monitoring System(RTMS) and innovative
ticketing system. With the state of the art OBU, ways passenger can purchase the ticket are diversified; from
mobile(Tmoney Express App) to on-board ticketing where you simply issue your ticket on the bus passengers
are riding without booking in advance. The OBU's are wirelessly connected to operator's RTMS. Operators can
send travel information to the OBU's. They are also able to manage their fleet effectively by obtaining database of
operational information of each vehicle. They can monitor each vehicle's booking, ticketing and boarding status
on a real time basis and use this information to maximize each vehicle's passenger load.

General Information @ Contacts

Company Name : Tmoney Co.,Ltd Name : Joanne Yu

Website : eng.tmoney.co.kr Department : Global Marketing

Address : 10F Seoul City Tower; 110 Huamro, Phone (office) : 82-2-2288-6090
Joong-gu, Seoul, 04637, Korea Fax (office) : 82-2-2288-7401

E-mail : overseas(@tmoney.co.kr
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Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[0 Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[JOthers [ J

2nd category
W Hardware M Software [JSI M Consulting [JOthers ( )

Ongoing ITS project or R&D

Project : ITS project for Angola, Rwanda, Turkmenistan

Others

ISO
-1S0 9001 : 2009 /1S0 9001 : 2008 - 1SO 14001 : 2009 /1SO 14001 : 2004

CE

- CR200 (TOPCAM200C] - Vehicle Enforcement System (#K1651/L07)
- CR200 (TOPCAM200C] - Vehicle Enforcement System (#K1652/E07)
- Surge Portection Equipment (#N8 07 04 63165 001)

Prize
- Korea Expressway Corporation.
: Appreciation Award for ITS Project in 2010. (#10-231)
- Chief of the Ulaanbaatar City / Traffic Control Center
: Appreciation Award Of Honor for Ulaanbaatar City ITS Project in 2010.
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ITS Product & Technologies

Vehicle Enforcement System (TOPCAM 2012)

- Speed Enforcement System (TOPCAM 2000)
- Red-Light Enforcement System (TOPCAM 2001)
- Point to Point Speed Enforcement System(Average Speed Enforcement system) [TOPCAM 2002)

Traffic information system

- Automatic Vehicle Identification System(image detection) (IMAGEPRO 8000)
- Automatic Vehicle Identification System(Sensor detection) (IMAGEPRO 6100)
- Vehicle Detection System (IMAGEPRO 1000)

Road Security System
- Crime Prevention & Prevalence System (IMAGEPRQ 5000)

- Roadway Surveillance System (IMAGEPRO 6000)
- Intelligent CCTV System for Safety Improvement in the Protection Area (IMAGEPRO 7000)

CCTV System

- CCTV for Traffic Monitoring System (IMAGEPRO 4000)
- I-TV (Industrial CCTV)

A
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General Information @ Contacts

Company Name : TOPES Co., Ltd. Name : Suh, Young Joo

Website : www.topes.com Department : International Business Team

Address : 31, Nokchon-ro 106beon-gi, Phone (office) : 82-31-593-0294
Hwado-eup, Namyangju-si, Fax (office) : 82-31-511-8286

Gyeonggi-do, 12187, Rep. of KOREA Phone (mobile) : 82-10-9921-1417
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Company Overview

TRACOM, established in November 2004 as an ITS service company, leads the revolution of software
and hardware solution, integrated ICT and Traffic-Infra Businesses. For 17 years, TRACOM has been
working with companies and communities around the world to build ITS and constantly making
efforts for creating value through the continuous R&D.

Main business areas include BIS, BMS, and traffic management center. Since its establishment,
TRACOM has carried out ITS construction and maintenance projects for more than 30 local
governments in Korea, and has conducted ITS construction projects, consulting, and feasibility
studies in various countries such as Uzbekistan, Azerbaijan, Paraguay, etc.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
M Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[J Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware M Software HS! M Consulting [JOthers ( )

Ongoing ITS project or R&D

Overseas Project

- PMC service of public transportation improvement project for easing urban traffic congestion in
Asuncion, Paraguay

- A feasibility study on establishment of urban advanced transportation system and construction of
traffic management center in major cities of Uzbekistan
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Domestic ITS Project

- Construction of Intelligent Transportation System (ITS) in Anseong-city, Korea

- Basic design of autonomous vehicle pilot project and construction of ITS in Anyang-city, Korea

- Construction and operation of big data monitoring center for autonomous vehicles in Sejong-city,
Korea

R&D

- Development of priority signal technology and safety management technology of Super BRT

- Development of Al-based Traffic Signal Control System for Autonomous Vehicles

Others

Certification

- 150 9001:2015

Patent

- Technical patent: Navigation system using RF beacon (2009)

- Technical patent: Navigation system using RFID Tag (2009)

- Technical patent: Methodology and system for calculation of link travel time (2014)
- Technical patent: Traffic signal control system and traffic signal light for blackout-free (2014)
- Technical patent: Low power bus information terminal using sunlight

Certificate of Software Quality

- BIT for ITS/BIS AYBIT 2013

ETC

- S/W registration: more than 10 programs

- Winning a 4th Korea Internet Award 2010 (Special Mention Award)

- Confirmation of Innovation Technology Small Business(INNO_BIZ)

ITS Product & Technologies
Product Offerings

&
m G - VDS T-VDS is installed on the road to collect basic traffic information such as volume, speed, and
=

Vehiclé Deteetion Systeni occupancy. Collected raw data s refined into traffic information by information processing system

Refined information is used as basic material for all sub-systems such as traffic management
strategy, traffic control, and information dissemination. T-VDS offers the all type of detector (Image.
Rader, loop) with it's controller and software.

M Features

= On board self-calibration and diagnostics. = Multiple interface options

= Small, lightweight, robust « Cost-Effective

» Maintenance free. « Water proof/heat proof/dust proof structure

= System configuration remotely from the center  to resist external factors (rain, dust, etc.)
« Real-Time Analysis

G 'n’ T-CCTV is used for the operator in center to monitor or watch traffic status in the field. Current traffic
= information (video, still image) is able to be provided to user through the Internet etc. The operator
CCTV system can move CCTV, right and left, up and down, zoom in/out, and preset. Thus, the operator is able to

watch the target link in detail. The operator can detect incident, special incident, check traffic flow

status, and system operation status through T- CCTV.
N m M Features

= On board self-calibration and diagnostics. = Multiple interface options

= Small, lightweight, robust = Cost-Effective

= Maintenance free = Water proof/heat proof/dust proof structure
= System configuration remotely from the center  to resist external factors (rain, dust, etc.)

= Real-Time Analysis
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Product Offerings

Z2 TRACOM

& - CENTER®

T-Center is solutions created for urban and
inter-urban transit operations. T-Center allows
optimal Bus Management and Bus Information

B FUNCTIONALITY

= Data Colleting Module: receives Bus location data from T-Driver(On Bus) and save the
data in its database via network

= Processing Module : converts the collected basic data to bus information including expected
bus arrive time.

= Provision Module : provides bus information to people through the T-Passenger,
Internet and a mobile phone in real time.

= Scheduling and Dispatching module : allows daily management of operations, including
manual modification of scheduling and creation or suspension of services based upon incidents
that may occur during day-to day operations.

» Reports and Statistics Module: creates a full set of customizable reports to over all of
the company’s operational needs, based upon each customer’s specific characteristics.

= Operation and Module : manag bus schedule, local equipment
communication network, center hardware and software etc.

= Integration Module : allows interfacing with the company's other operational assistance systems
(control and monitoring systems)

= Web/ Mobile Module : provides users with internet-based access to the full functionality of
the tools from any location

B MODULES

T-WEB Access T-Operation and
Menagerent

TProlocol  T-SDK  T-Utity  T-DB

TReports and T-Data Processng
Shietes

TProvson  T-Data Collectng  Tntergradstion

T-Scheduing &
Dspaiching Sysem

@ - DRIVER

W T-Driver

Bus location and chronological data collected in seconds using GPS and wireless data network are
combined to generate the bus operation data, and the self-diagnosis result and unforeseen situation
data of each module are collected and combine with the bus operation data to be saved in T-Driver

and sent it to T-Center®

T-Driver separates the internally processed data and those received from T-Center® depending on

the bus line and current situation to deliver the most reliable information to drivers.

B Specification

= CPU : ARM11 Core Micro Processor

= Display Panel : 7 inch Digital TFT Color Touch

= External Storage : SD Memory

= Interface : Serial Port : RS-232C 5Port, RS-485 1Port
« Modem(Option) : WCDMA, GSM, TRS Support

= Key button : 5~9 button

M Features

= User friendly Ul and simple touch display

= Easy installation and maintenance

= Wireless (Using domestic

= Licensed software, No monthly fees or recurring costs
« Display the each bus interval in front and back

= Optional S/W : Eco-Driving Indicator

« H/W : CCD Camera, Finger printer Recognize
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Product Offerings

€5 -PASSENGER = rassenger

T-Passenger is a device that provides the expected bus arrival information to users that installed at
bus and bus stop requires high level of durability and safety against the harsh environment such as
dust, vibration, temperature and humidity.

By applying the high-intensity LCD or LED, passenger is easily able to recognize the bus informa-
tion. The efficiency of the product has been maximized to enable the visibility of the contents of the
screen even under the sunlight

M Specification
= Mainboard : Industrial Controller

= Display: 26 Inches Outline ~ 46 Inches or LED
= Sub Controller : MCU : 8bit Micro

M Features

= Water proof/heat proof/dust proof structure to resist external factors (rain, dust, etc.)
= City Activity PR or Advertisement (image, video)

= Current Time, Weather, News etc. information can be displayed

« Bus Routing Search (Key button)

= Self-recovery (watch dog)

= System administration through remote control

= Licensed software, No monthly fees or recurring costs

Contact us

Website : www.tracom.co.kr
E-mail : tracom@tracom.kr
TEL : +82-31-389-8877 FAX : +82-31-389-8878

General Information Q

Company Name : TRACOM. Co. Ltd. Name : Byunghyup, Kim
Website : www.tracom.co.kr Department : Consulting
Address : 1501, 401, Simin-daero, Dongan-gi, Phone (office) : 82-31-389-8877

Anyang-si, Gyeonggi-do Fax (office) : 82-31-389-8878
Phone (mobile) : 82-10-2275-8082
E-mail : bhkim(@tracom.kr
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“) UNISECU INC UNISECU

www,unisecu.kr

Company Overview

UNISECU is developing Al-based ITS technology. Our flagship product "Smart Crosswalk System”
was developed in 2017. It automatically recognizes pedestrians and changes the traffic light without
having to wait or press the button signals. This product prevents jaywalking and protects vulnerable
users. As for the certificate, it has been selected as ‘Excellent Product’ by the Korean government
for the first time outside Seoul. In 2021, we are aiming to expand the system by adopting signal
extension technology.

UNISECU values ‘Integrity and Safety’ the most. We are making rapid achievements as a pioneer in
the 4th industrial revolution and will continue to expand our footprint.

Business Area

1st category
M Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[J Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[J Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware W Software MS| [JConsulting [JOthers ( )
Ongoing ITS project or R&D

Smart City Solution for traffic volume detection by using high-resolution 4D/UHD (Ultra High
Definition) & multi-tracking radar which analyzes moving direction.

Others

Patents
- Intelligent Type of Apparatus for Guarding Crosswalk Pedestrian and Guard System with the same
- Integrated System for Monitoring Vehicles Using Radar Sensor on Spot
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- A Method for Detecting a Pedestrian Automatically and a Device for Generating a Signal on Detecting a
Pedestrian Automatically

- A plurality of transmission method of the video stream for the improvement of the background and object
identification capability of the IP camera

- Convergence detector and traffic enforcement system therewith

- A smart overspeeding vehicle oversee apparatus for analyzing vehicle speed, vehicle location and traffic volume
using radar, for detecting vehicles that violate the rules, and for storing information on them as videos and
images, a smart traffic signal violation vehicle oversee apparatus for the same, and a smart city solution
apparatus for the same

Certificate
-1S0 9001 : 2005

ITS Product & Technologies

Products

Smart Crosswalk System (SC)

- UNI-PDS1000CE: Automated Crosswalk, Broadcasting sys, Button Crosswalk
Smart Speed/Red-Light Enforcement (SSRL)

- UNI-SRE1000: Detects speed and red-light signal

- UNI-SSE1001: Detects speed

CCTV System

- UNI-PO1-SW: 3 Mega, x40 Zoom IP PTZ Camera + Switching Hub
- UNI-B01-PO: 2 Mega, x4 Zoom |P Bullet Camera + PoE injector

- UNI-D01-PO: 2 Mega, x3 Zoom IP Dome Camera + PoE injector

- UNI-2500R-M01: N.V.R. + LED 22inch Monitor

Technologies

1. Smart Crosswalk System

Consists of 3 functional parts: Automated Crosswalk, Broadcasting sys, Button Crosswalk
All-In-One system

%
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Automated Crosswalk "

- Behavior Analysis: Analyzes pedestrians’ intention whether to cross or pass-by @

- Light Change: Changes lights for pedestrians not for passersby

- Recognition Rate (official test certificate)100%: day/night, under good/bad weather conditions, v
750 times per each (1,500 times in total) P

Broadcasting System

- when people nearing road or attempting J-walking “It is dangerous, please get back to sidewalk” \
- when pedestrians come into the scanning zone “Please wait for a moment, it will turn to green light”
- when green lights turn on "Please cross after look left and right”

- when green lights blink “Please cross on the next light”

Button Crosswalk

\
t
|
I

. antoron 2 o=

- lights turn to green when a pedestrian pushes button
- still functional even when under maintenance (no need to J-walk or detour)
- LED backlight makes it easier for pedestrians to use (esp. for hearing impaired, disabled)
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UNISECU

www,unisecu.kr

Optional Functions
- Centralized Control
1. Current light color, broadcasting test, equipment temp. check
2. Check the no. of nearing road or attempting j-walk
3. Sound test, Rebooting, Video Surveillance (for security purpose)
- Scheduler: Setting on/off timer
example
- school area: deactivate at commuting time
- populated area: activate 00:00~05:00
- lowly populated area: activate 24/7

2. Smart Speed/Red-Light Enforcement
A smart city solution for multi-purpose: Traffic measurement, Speed and Signal Violation.
All-In-One system

Radar Technology

- 2Mto 340M range

- Detects cars running over speed limit

- Detects cars passing through intersection on red light

Enforcement Scenario
a. When a vehicle passes scanning zone, radar sensor detects the speed of the vehicle (Doppler’s effect]
b. When a vehicle exceeds speed limit, the radar sensor outputs a signal to the camera
c. When the camera gets the signal, it takes a picture of the vehicle at a designated point &._—

How it Works
a. Radar sensor detects speeding cars
b. Radar sensor outputs signal to camera .
c. Camera takes picture of the car’s plate ® —

General Information m

Company Name : UNISECU.CO.,LTD Name : Amy Ki
Website : www.unisecu.kr Department : International Business
Address : T4, Gimhae-daero 2283beon-gil, Phone (office] : 82-55-329-0365
Ginhae-si, Gyeongsangnam-do, Fax (office) : 82-55-329-0365
50927, Rep. of KOREA Phone (mobile) : 82-10-7481-6200

E-mail : amyki@unisecu.kr
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‘4 Wayties Inc. @Wayties

Company Overview

Wayties is a tech startup company that provides V2X devices and test solutions based on years of
studies and experiences in V2X and Connected Vehicle technology. We offer V2X driving test and data
analysis, and V2X engineering to Car OEM, Tier-1/2, and ITS companies. Since its foundation in 2016,
Wayties have been working on commercialization of V2X technology by participating in ITS Korea
and OmniAir Consortium and cooperating with various business partners worldwide.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[J Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[ Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
[ Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[ Traveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
B Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[ Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others | J

2nd category
W Hardware M Software [JSI M Consulting [ Others | ]

Ongoing ITS project or R&D

We have been participating in various R&D project related to V2X, C-ITS, Vehicle platooning and
Connected Automated Vehicle for several years to develop V2X services, evaluation procedures and
systems. For one of our current projects, we are developing V2! (Vehicle-to-Infrastructure) service
and safety service evaluation technology for V2X-based commercial vehicle platooning with road
operator, Car-OEM, and mobility service providers.

Others
Patents related to V2X, C-ITS and connected and cooperative driving (2 patents registered and 10 pending)
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ITS Product & Technologies
V2X Driving Test System (WCEX-DRTS-V2V)

- The vehicle-to-vehicle (V2V) driving test system (WCEX-DRTS-V2V) is a conformance test tool for <SAE
J2945/1> requirements [on-board system requirements for V2V safety communications) and <IEEE
1609.3> standard in the real-road driving testing.

- OmniAir Consortium certification test in progress (2021.08)

- Features
- Real Time Dashboard, Interactive GUI and Automated Report Generation
- Basic Safety Message (BSM) Analyzer (IEEE802.11p, 3GPP Rel.15 PC5)

- Conformance Testing for SAE J2945/1A Requirements

- Test coverage:

- Position, Heading and Speed accuracy using embedded high precision GNSS system
- Path History Distance, Perpendicular Points
- Hard Braking Event, Device Power Startup, Certificate Change, etc.

 BIM Test UL
DeviceYerzéer Test “[Ethernet (Chrome browser
thernet @Operator’s Laptop)

Test
System

<Fig. Block diagram of V2X Driving Test System>

GNSS L

reference signal

(a) Test Configuration (b) Test Monitoring (c) Test data management

$1 11
(d) Test result review

<Fig. Ul flow of V2X Driving Test System>
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Wayties Inc.

V2X Radio Unit Array (WCEX-VRU)

- VRU is a versatile communication device that can transmit multiple synthesized V2X radio arrays and process V2X
standard messages. It has various use cases that require virtual V2X radios such as V2X proxy for autonomous

driving simulator and V2X test system, V2X packet sniffer, and V2X congestion packet generator.
- Features

- Supporting multiple V2X radio array (up to 8 radios)
- Supporting WAVE/DSRC (IEEE802.11p), C-V2X [3GPP Rel.15 PC5)
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N TIM
Wayties VRU SPaT...
|
V2X DUT

Vehicle Test tool

<Fig. Use cases of VRU with vehicle simulator and test tool>

V2X Congestion

<Fig. Use cases of VRU for V2X congestion test>
- Integration of V2X devices and target OBUs to existing systems

- DSRC and C-V2X message packet analysis and field testing
- Applying V2X system into vehicle platooning, CAV and C-ITS systems

General Information Contacts

Company Name : Wayties Inc. Name : Hong-Jong Jeong

Website : www.wayties.com Department : CTO

Address : (13449) #206, 42, Changeop- Phone (office) : 82-31-754-8801
ro, Sujeong-gu, Seongnam-si, Fax (office) : 82-31-754-8802
Gyeonggi-do, Republic of Korea Phone (mobile) : 82-31-754-8801

E-mail : contact@wayties.com
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‘4> WIABLE Corp. G0 WiABLE

Company Overview

- Wiable Corporation was established in 1996 with joint- investment of the Ministry of Information
and private telecommunication service providers. (A company dedicated to installing mobile
communication systems in specific area such as subway, railway, national park, public area and
soon)

- Early 2000 year, Wiable Corporation is privatized and diversified its business participating various
projects such as RSU/OBU of UITS system set up, public safety-LTE pilot project, high-speed
LTE-M pilot project and LTE-R project and so on.

- Currently, we are specialized in the supply and installation of RSU and OBU devices for C-ITS
systems.

Business Area

1st category
[ Traffic Management
- Traffic Signal/Control - Incident Management - Traffic Information - Safe-driving Support
- Traffic Enforcement - Parking Management
[ Public Transportation
- Bus Information/ Management System - Public Transportation Information/Management
- Multi Modal Information/Management - Bus Rapid Transit System/Solution
- Pedestrian/Disabled Support System
[J Electronic Payment
- Electronic Toll Collection - Electronic Parking Payment - Electronic Fare Payment
M Traffic Information Integration/Management
- Traffic Information Integration - Traffic Information Center Traffic Data Management
[JTraveler Information
- Pre/On-Trip Traveler Information Service - Telematics Service
[J Advanced Vehicle/Road
- Safe-driving Vehicle & Road - Autonomous Driving - Drive Assistant System
[0 Commercial Vehicle Operation
- Fleet Management System - Hazardous Freight Management - Logistics
[ Others [ J

2nd category
W Hardware [JSoftware [JSI [JConsulting [JOthers ( )

Ongoing ITS project or R&D

Specialized in ITS related project, especially construction parts (V2X RSU, CV2X RSU, vehicle
terminal, HMI, etc.).
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WIABLE Corp.

Others

- Certified for ISO 9001 (quality management) and 14001 (environmental management)

- Patent for Ground balance sensor and vehicle integrated service device

- Patents for Eco-friendly telecommunication pole installation and tower structure.

- Broadband Integrated Antenna

- Patent for binary code division multiple access-based communication system by using ARAI algorithm

ITS Product & Technologies
Product Offerings

Components Components
Y e =
Don s k2 s [V R
A ©ODRAM - Gy DORLSDRAN.
‘ Tmam | ieteapmens
ik
it - ViXRatio : 2
e by, oo
e
o n——

©GNSS: REKGPSGLONASS GALLILED,
saas

* My © MiosD
- Inecias < B Ghosh Dosowt, Wi
+ Aseories : VIX Am. GIS Ane.

WERBT An(Opions)

Technologies

- National Emergency Safety and Communications Network (Public Safety LTE)

- National wireless network combined from the wireless communication networks of the disaster related
organizations such as military, police force, Ministry of public safety and security, and local governments

- Railway Convergence Network (LTE-Rail)

- Establishment and maintenance of public network for underground section such as railway (KTX,
General Railway), subways and tunnels

- Establishment and maintenance of public network for base station such as military units, parks, Tourist
sights, and new cities

- The Development of public equipment for base station public services (Public base stations, public
optical repeater, public RF repeaters, public antenna etc) and environmental friendly base station, and
solutions for public use

- Intelligent Transportation System for Next Generation

- Intelligent Transportation System that uses Vehicle to Everything Communications(V2X) to exchange
the information through wired and wireless communications such as vehicle to vehicle, vehicle to
infrastructure etc.

General Information m

Company Name : WIABLE Corp. Name : Duwon Lee
Website : http://www.wiable.co.kr Department : Public Business Team 1
Address : 10F, BK Tower, 28, Beobwon-ro 11- Phone (office) : 82-2-2077-3249

gil, Songpa-gu, Seoul, 05836 Korea Fax (office) : 82-2-2068-8829

Phone (mobile) : 82-10-2679-2807
E-mail : Won2@wiable.co.kr
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