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Albstract

In accordance with the National Railway Industrial Development Policy which promotes the localization of
electromechanical railway systems and encourages the formation of research and development teams that are
combinations of industrial, academic and research bodies. The National Kaohsiung University of Science and
Technology - Railway Technology Center conducts an analysis to understand the difficulties faced when developing

the railway system and examines the current technical requirements that the Taiwan Railway Administration uses

to select projects for the localization of electromechanical systems. This article analyzes and explains the current
technical dilemma faced by the Taiwan Railways Administration with projects such as Automatic Train Protection,
turnout monitoring systems, level crossing intelligent blocking rod systems and peripheral systems beside the
signal path, and proposes new policies of localization. Based on the successful localization cases that involved
industrial-academic cooperation, the Railway Technology Center as a model, will assist the Taiwan Railways

Administration to steadily achieve their goals of localization and technological autonomy.
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Albstract

For the development of the smart railway system, the Smart Railway School proposes the TSRDP (Taipei Tech
Smart Railway Digital Platform) architecture. TSRDP is a digital platform and consists of three middleware at
different levels, including a communication service platform, a master data management system, and an innovative
Al model and framework. The communication service platform adopts the DDS databus mechanism to make the
application systems constructed based on different communication service application frameworks interoperable;
and for the intelligent loT application system involving mission critical, it uses DDS communication service
application framework is implemented. The master data management system is constructed with Level 5th MDM
technology to integrate existing or future information systems. Through the intermediary of MDM system and
DDS Databus, and then based on innovative Al models and frameworks to develop system intelligence, various
heterogeneous web applications, intelligent cloud application systems, and intelligent loT application systems can
be integrated into one smart railway system, which is featured by diversified operation interfaces and views while
ensuring the uniqueness of data. The Smart Railway School hopes to accelerate the creation of an independent
and complete ICT software forward-looking technical talent ecosystem through the proposal of the TSRDP
sustainability framework and the demonstration of the implementation of the smart railway system to effectively
support the development of the domestic smart railway industry.
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Development and Establishment of 5G Smart
Railway Transportation Standards Framework.

Abstract

In recent years, due to the advancement of information technology and equipment functions, it has become a trend
to improve or automate a large number of manual operations through ICT, such as Industry 4.0, Smart Medicine,
Smart Transportation, etc. are booming industries.

However, domestic railway operators still use manual operations in maintenance, security inspection, monitoring,
etc. The overall digitalization of railway maintenance management is insufficient, and most of the core
electromechanical systems in railway construction are built by various foreign manufacturers, then ignore vertical
and horizontal integration interface, resulting in hindered system update development.

In order to improve the dilemma of the respective development of the domestic railway system, Railway Bureau
of MOTC propose project “The 5G Smart Railway Transportation and Supervision Plan”, that referring to the
development experience of global smart railway, then promote the digital transformation of the railway environment
for achieve the goal of localization and intelligence of the overall railway system.

Therefore, this project will focus on cloud technology to develop as standards framework, incorporates such as

edge computing, artificial intelligence and 5G communication, for achieve the purpose of improving the functions
and services of the railway system.
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The Promotion of Smart Railways Localization

Abstract

After years of operation, domestic railway operating operators have accumulated rich experience in operation and
maintenance. In order to own the core technology, they have gradually improved localization and technological
independence for the renewal of track electromechanical system equipment. For policy promotion and industrial
development trends, the Railway Bureau, MOTC Railway establishes Technical Research & Verification Center,
through the testing and verification operations for reliability, stability and safety to implement the industrial
technology of the rail transportation system and the localization of parts. The Railway Bureau also promotes the
"Plan for the Establishment of a 5G Smart Railway Transportation and Supervision Environment", and plans to
promulgate standards and specifications for smart railways through domestic information and communication ICT

and loT industries, it will assist in the promotion of smart railways localization.
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Construction of Intelligent Protection
Equipment for Taiwan Railway Level Crossing

Abstract

In recent years, with the economic growth and the shortening of urban and rural distances, the speed of trains
and the density of trains have been increasing. The Taiwan Railway Administration's requirements for operating
efficiency, reliability and safety must also increase accordingly. In particular, the monitoring facilities for level
crossings have gradually aged up to To replace the timing, the Taiwan Railway Administration has formulated the
"Taiwan Railway Electric Service Intelligence Improvement Plan", which includes the improvement and update of
the level crossing protective equipment to ensure the safety of railway traffic, speed up the running efficiency, and
improve the service quality of the Taiwan Railway. Expand public service transportation services.

The construction of intelligent protective equipment for level crossings is to ensure the safety of railway traffic and
speed up the running efficiency. In response to the increasingly required functions and intelligent requirements of
the equipment, newer technologies and practices are adopted to give full play to the highest economic benefits
of the new equipment to meet the future level of Taiwan Railways. Traffic security system requirements, while
ensuring the safety of pedestrians and vehicles on the road side, reducing level crossing accidents and driving
delays.
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Core System Integration Key Issues of
Kaohsiung Light Rail Extension Project

Abstract

Kaohsiung Circular LRT in accordance with the Kaohsiung construction main concept. Kaohsiung Circular LRT
develop safety and happiness. The core system of Kaohsiung Circular LRT 1 stage and 2stage using catenary free
system, LRT priority access and human-oriented environment are beginning in Taiwan. When the LRT trainset with
a bright streamline shape through the urban area, become the city's eye-catching mobile landmark at the same
time. It officially announced the arrival of a new milestone in Taiwan's urban transport services. Whether in and
out of the station’s platform without gate control, on the platform or in the trainset to check the ticket, self-button to
open the door on and off the trainset and other modes of transportation, are different from the current MRT usage
habits. It's mean the LRT core system let the public reflect the beginning of the new lifestyle. The core system of
Kaohsiung Light Rail 1 stage and 2 stage are different companies, and the E&M interfaces of vehicles and related
systems are different. So the integration of the two-stage of core system is very important. In this article we would

like to show the relevant key issues for reference.
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Switching Practice of Signaling Electronic
Interlocking System for Taiwan Traditional
Railway South-link line Electrification Project

Abstract

Railway electrification is an important part of economic development and a key element of the rapidization of
Taiwan Traditional Railways. From 1971 to 2016, the circular railway was electrified and operation. Only the
Taitung to Chaozhou section of the South-link line of Taiwan Traditional Railway has not electrified. The Ministry
of Communications beginning the electrification project for the Taitung to Chaozhou section of the Taiwan Railway
South-link line. Chaozhou to Fangliao section was electrified and opened to traffic ahead of schedule at the
end of 2019, and the South Loop line was electrified and opened to operation on scheduled at the end of 2020,
completing the last mile of railway electrification route. However, this project is construction while operating, how
to switch the signaling system in the operation route is very important. This article is intended to provide practical

experience for reference in the switching of the signaling system on the operation routes.
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The key to localization of railway facilities-
Railway Technology Research and Verification
Center

Abstract

CECI Engineering Consultants, Inc., Taiwan was commissioned by the Railway Bureau, MOTC in June 2018
to start the detailed design of the civil engineering of the Railway Technology Research and Verification Center
Plan for the site base infrastructure and testing equipment factory buildings.The eight major governance goals
of the Ministry of Transportation and Communications in 2020, of which the establishment of the "Railway
Technology Research and Verification Center" is the key action plan in the "Promoting the Development of the
Transportation Industry”, in order to achieve the promotion of humanism, green, safety, wisdom and localization for
the rail industry, This plan combines the verification of the most professional R&D institution in Taiwan - Industrial
Technology Research Institute, and the evaluation of the procurement of testing instruments and equipment,
procurement and evaluation of testing instruments and equipment, and the deployment of R & D equipment plants,
expanding its common and versatile component testing needs, we will build a national independent research
and development track design product testing platform to provide domestic credibility. Rail product verification
strengthens the complete rail industry chain of operating units and suppliers, and becomes a product verification
agency that provides new style rail product development and has a credible organization.
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Development and Application of Dynamic
Load Analysis Software for Taiwan Railway
Power System

Abstract

With the completion of the electrification of Taiwan Railways South-Link Line, the number of Taiwan Railways
substations on this island has reached 26. Thus, in the meantime, the calculation of substation power supply
capacity, vitally interrelated with each substation's power supply range, train operation timetable, and increased
transportation capacity of Taiwan Railways Rapid Transit Systematization, becomes highly complex. This paper
introduces a self-developed Dynamic Load Analysis software for the Taiwan Railways power system, utilizing the
actual train load calculation method instead of fixed load calculation method which was previously used, to carry
out the power supply characteristic analysis and verify the results with the measured values by taking Guangfu
substation as an example. This analysis software could be applicable to all Taiwan Railway substations for
implementing reviews, analyses and applications on the main equipment specifications so as to ensure a stable

power supply and meet the actual operation need of trains.
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0.00 0.00 247.50 1046 0.00 0.00 1.50 0.00 0.00 0.00
1.00 1.50 247.50 10.53 0.00 108.35 1.50 0.00 0.00 0.00
2.00 299 247.50 10.62 0.00 216.69 1.50 0.00 0.00 0.00
3.00 4.49 247.50 10.71 0.00 325.00 1.50 0.00 0.00 0.00
4.00 5.99 247.50 10.81 0.00 433.27 1.50 0.00 0.00 0.00
5.00 748 247.50 10.92 0.00 541.50 1.49 0.00 0.00 0.01
6.00 8.98 247.50 11.04 0.00 649.68 1.49 0.00 0.00 0.01
7.00 10.47 247.50 11.16 0.00 757.81 1.49 0.00 0.00 0.01
8.00 11.97 247.50 11.29 0.00 865.89 1.49 0.00 0.00 0.01
9.00 1346 247.50 1143 0.00 97391 1.49 0.00 0.00 0.02
10.00 14.95 247.50 11.58 0.00 1081.88| 149 0.00 0.00 0.02
11.00 16.44 247.50 11.73 0.00 1189.78| 149 0.00 0.00 0.03
12.00 1793 247.50 11.89 0.00 129761| 149 0.01 0.00 0.03
13.00 19.42 247.50 12.06 0.00 1405.37| 149 0.01 0.00 0.04
14.00 2091 247.50 12.23 0.00 1513.06| 1.49 0.01 0.00 0.04
15.00 22.39 247.50 12.42 0.00 162067 | 149 0.01 0.00 0.05
16.00 23.88 247.50 1261 0.00 1728.20| 148 0.01 0.00 0.05
17.00 25.37 247.50 12.81 0.00 1835.65| 148 0.01 0.00 0.06
18.00 26.85 247.50 13.01 0.00 1943.01| 148 0.01 0.00 0.07
19.00 28.33 247.50 13.22 0.00 2050.28| 148 0.01 0.00 0.07
20.00 29.81 247.50 13.44 0.00 215746 148 0.01 0.00 0.08
21.00 31.29 247.50 13.67 0.00 2264.54| 148 0.01 0.00 0.09
22.00 32.77 247.50 13.91 0.00 237151 148 0.01 0.00 0.10
23.00 34.25 247.50 14.15 0.00 2478.39| 148 0.01 0.00 0.11
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A Brief Discussion on European Implementation
Plans of Connected and Autonomous Vehicles

Abstract

Facing the challenge for the mobility of people and vehicles which bought by the global urbanization, and the
maturity and deployment of 5G infrastructure and loT technologies, more and more countries are paying increasing
attention to the applications of the connected and autonomous vehicles. The EU promotes C-ITS in a systematic
way and evolves to CCAM through the steps of forming a common vision, formulating development strategies,
legislating regulations and deploying infrastructure, and establishing corresponding platforms to implement
and accomplish each step. The implementation of the work to ensure the connectivity of the overall European

transportation service is huge but well-organized, and worth referring to.

This article introduces how EU promotes and tests connected and automated vehicles, and takes the V2X test
method of the ADAC as an example. We try to identify and clarify the related issues that may be encountered for

developing the connected and autonomous vehicle environment in the future.
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RBEHERX BNEXHRSHEXRMALF
MR TEONE B EBARAEBE 5 (European
Road Transportation Telematics Implementation
Coordination Organization » fEFBERTICO @ Bl
ITS Europe) * —BUBEREBIEITITSERE -

1 Cmart Mobility Deployment by ERTICO Partnership. Retrieved February 22,2022, from https://ertico.com/its-innovation-

deployment/ (2022).



EBRBEEEGZER » M1993FEMAKILE »
BNEA R B8 3 & (European Commission)Z )&

fF LERNME TSRRIBIZBEMES °

ERTICOTE2020F R H =R EZEWRRER
8 H2018FRHMER - EXRE2MBE(Safe
Mobility) ~ BRI B (Smart Mobility)
B RBHBEN(Clean Mobility) » AEAE
R2MBE(Safe Mobility) s BARMNE B
(Efficient Mobility) ~ BB KB E)(Sustainable
Mobility) e EZFETRERT * "%%, (Safe)
MeREEMRES - s "EEHE, (Smart)
B TZFE, (Clean) BIZAIA "B .
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2020

ZE=MEH
(Safe Mobility)

BB
(Efficient Mobility)

REEIIZEY

=

(Sustainable Mobility)

B1 ERTICO= ABES20 18 2020888

BBABSRALGES  ERTICORKEBHA
£ HEBFBNL/FEBHER  HBREITS
RGBEBENE  AFTEBNERIEIER
FRIRTTZR o ARERERTICOFTE BRI TEEEAH T
& (ERTICO Innovation Platforms) @ BIEAAE
BEB(M 2.09) - HE R ZEEEHIRAN-1TS®) ~ B
B(EMIZY) » 3BT E D Z(TISA%) ~ ADAS
R MHE(ADASIS) » BEIBIRIE(MaaS
Alliance”) » IREREHRNERBEBED ZF
B(SENSORISHE—RFIFERE * HBEEMR
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SENSORI[S

BERHR ¢ https://ertico.com/its-innovation-deployment/ » IEEHRX AR
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https://tm20.org
https://tn-its.eu
https://emi3group.com

2
3
4
5 )

https://tisa.org

6 .
https://adasis.org
https://maas-all iance.eu
https://sensor-is.org
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(the European strategy on Cooperative Intelligent
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O EREARREBRCERIELZMES?) S &
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TEZEBRMER (ITS Directive’) » #E—
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Framework
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2016 CEF Transport Intelligent Transport Systems, European Commission (2016)



Preparation of a C-ITS delegated Act under
the ITS Directive 2010/40/EU
- Applying a %‘Hﬂ& tgag%%q approach
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EERAZBRERES (the European strategy

on Cooperative Intelligent Transport Systems °
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HEEITHMRE - At BRI EMBLEEEER 11A%% " An European strategy on cooperative

BIfR# ( Cooperative, Connected and Automated
Mobility, CCAM ) ;2 ER BB AR BN ERIHT
MNEH WA FEEEHBERAEEMTNE

Intelligent Transport Systems, a milestone towards

cooperative, connected and automated mobility ; (
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Day 1 C-ITSPR¥S ° Day 1HIC-ITSIRIERZ 2B jfl%

FE—RENBRRAFNBEREZSN2014
FFERKIC-ITSEE (C-ITS Platform) » £
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From Technoloev to Sustainable Mobility
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; 4G + ITS-G5 +5G + new technologies § + new technologies
Advanced Driver Some Roads Most Roads Fol R uomtad
Assistance Systems human backup NO human backup st A

2017 2019 2021 2025 2030 2035 2040 2045

Indicative timeline

"I share where | am

s "I share what | see"
and what | hear ;

¥
§
2
e
g
g
§
0
2
g
g

1

B5 BACCAMBR X EE B B BREHLEY

BERENRERRAEERREHART
£ TRBNRT2HERE

SEER S B -

: 4. REBRUESERER
3. BEFEENMBETEEN E RREEREHMERER - LUEE

BR—EBWRE LT ECCAMAR CCAMZEE B B2 H b F B A 13 R E g Y I8
B - ZERNEEREMAZS - HHEA 8o

WEBMANE - BEBRXCCAVIRERER

" CCAM Strategic Research And Innovation Agenda (SRIA), European CCAM Association. (2021)
SIS02: European Perspective on Connected, Cooperative and Automated Mobility, Stephanie Leonard, European Commission,
(2017)
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5. IRRE R

ALEZ REEAMHEEBA LS
ERREBHAFINERERAE » CCAMIFE
HRERGRERBEAR  RERKARE

NNERZMERZEER > LERHRA
AR °

6. REM SR ENTERN
BRASFENTHEL  BHERE
MEERHRET R -

7. ARG EKRAS
DOSRCCAMA REAR P B F s BI AR B It

40

(=) B@EA g EE (Connected and Automated
Driving, CAD )

RABEBUMNCCAMBI R - B3R A% & B I 8
BONRES N IETE TENE  DUEFEKER
MEBITERHHERNBDERNRS FE
BREZYIAE - 2017598 AR a2
B R ERZEREHEE(2nd High Level Structural
Dialogue) @& @ EH " BB MIEEERIT
=2 | (Action Plan Automated and Connected
Driving) X" » X4 #+ 3 BN B 4B 22 5 B
ERESASNZEF T RETHR  LUnex:
M E - BREN - IFEMENESE (7]
BE) SRELRNZNINGEER -

ERTICOTE2018£F K 2018F 20304FCAD
BRERE - IE6HTR - £20214FAHERTICO
B R S RERTE - FEaT102022
FHEEATHARERNZERRAKRTES ' 1©
2025 e A V2XIBEZ Level 4B BB -
DUER2030F 2| B R EmEBENER -

2030

2025

Next generation
----- V2X enabled SAE L4
automated mobility

-F_feﬁ (
RiliBEIL48
REREE

Common framework

wuCAD R

Connected & Automated Driving (CAD)

Driverless mobility-----

w RS Res

CAD progressed by cloud
----- computing, IoT, Big Data
and hybrid V2x

EaRRES
KYBE

g
M

S
g

2022

CAD using Big Data
trusted platform for--

Dpen Data Acc
A ﬁuﬁ

2020

Testing and validation
of automated mobility

= BR 7 4588

BERIR | https://ertico.com/focus-areas/connected-automated-driving/ @ EEHR AR
[E6 EiE832030 CADEEELF



EERBT  ERTICOMAREEIE =% EH

B

B REBEERERE M IE R
HibRmrI LR EM

ERTICORRBE R REEERANE
ERREAEARE - DI RARREE MR AR
R RS -

B ERARREMETEEEERS

ERTICO RBBEEBERBBUAREA
ROAESEES  HRNERNE B8
HZRZGRBERGIE—EER > #HK
BB EREAIKE  TEHEE
BERBIER—IRE o

B HREABEEEEERBEN

ERTICOMARBEURHN B REEE
REENEERAR  RFEFEHH
st - RFFHIEGL—ERR L EER
BEERFE -

2 BHHBHEEREAAGTE-
Europe Horizon 2020

Europe Horizon 2020{& Bl BN EZ2F 2012
FRMCBABRENE  REBAE0FKE
RRERIEMAERLCERME  ARERSE
BOOEMIL - MW EBMBERMEZE « XEH
BEAMNAETERE  BESZZEBATLIM
WHEME  ERERHERNZERREAIFME
o MEBIEMERERZEREEM - LITBENB

H4EERH BN E BB RS REK
R

— ~ L3Pilot * BUMARE BB EELHTT"

(—) 5 ENA
L3PilotTEENERELBEHERE
ERAHLBER TZ2BRRBTENAT
M o REFEEEFSAE (Society of Automotive
Engineers, BIFFSE T ZATHE ) Level 3HEE
(BRAENBEML) WARERER - WHEL
Level 4 (mEBEMt) ETEINTME  ZER
ATHBE A [ Y — SO AT R AR Y PR &K - 2 BAIE
HRNEB S ERMBEIZKM 1,000 ER S
10080)S 5 HESEAKITREBI08AE -
BRESHERTRBRA2EB4TAR(HF282
TFARABLEERNET)  FTEABZERML
B RENAESETESERAR (WTE
B7AR)  BEBRAIRGE EBRSER
20179 E202148H » BUBE AR A3,600
BEUT (QFEE115E7T) BT -

A ECARNARBERBRARERE
B BREE  RRARBEMFERINEO
F - ZREHASEREEANBBERINE
FELPilot RERERHERRERSHEE
EARMSEWES) -

(D) FIERRERRESR

L3Pilotst B 20218 AAER » 2021
FI0RITSHAKRERMIFEFTSHITERR ° 5t
EXERNc—REL T EHERINERRE
EEXEHI(CODE OF PRACTICE for the Development
of Automated Driving Functions) CoP-ADF » B4

b Action plan automated and connected driving, the Federal Government, Germany. (2017)
What is Horizon 2020, European Commission. Retrieved February 22,2022, from https://ec.europa.eu/programmes/

14
horizon2020/what-horizon-2020 (2022)

L3 Pilot Driving Automation Deliverable D7.4 / Impact Evaluation Results (2021)
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Pilot across Europe

| B BEX/ E
Volkswagen | DE Hamburg, Wolfsburg
l'.ELucn cross-border activitios
L)

m DE. BE, UK | cross-border activities

Frankfurt am Main

Aachen

m Paris and other regions
oC

Gothenburg

B7 L3PilotsTEA D TR

Ve FESTA V BB BERFRBIERAFEIE Y 10
BEFE > UNaRECHE -

| 5 ZEt RS ERHBEENREE
i B EE A pl 7B F B R T (Common Data Format;
| CDF)» WY T RBMNASERE » LURHtS
i EEXMIHBEEHFTRNEE - TERE
B BRMAENSE EEEARTAE  HH
| ERAREAEREE - ANRESANEE
L B FERANEEERMLKAIEER  F
i " EEREEEEARNERNBIRARFREN
BEEEFTAERET © B3 - BB (Verification) | B - FZBRAMERRIEBAERIZLR

B8 L3PilotBl: A EEE

MHER(Validation)IEE Y 2 EMIER » B EREANER MU~ BEE » LERHK—
TRIHMTEEON B ERNF AL - BFE B HRLE(Consolidated Database; CDB) ; & U[E

Ht B ERERE S B SRR 55EME | RIS BN — R E RN T
- REBSHSEE AN 2ETES  (FREE | 5 WEERGBAREANENRE - £ L
fa ERVERBNSEEE - L3pilot HENER | RNNER  EHRASHBEDNNERRS

FERMRBEIIGRIPUFASIFITEIFESTA (Field
opErational teSt supporT Action) V » FESTAJS /A
RERRA LMABEERZERSHETAR
(Field Operational Tests ; FOTs)ETE%5T - AEE
BEEAIARZINAEEBENESEL - SRAFESTA
WARTREMH @ AZETEBIEZ T ERFESTA

RIETHEERER  DERKRA B 22
MRBE - RIREERRILME - BUHIAN
18 Bl a8 /F BE 4 b (Pseudonymization) B2 38
INENA A 2 B % I T (Hash Function)iB & 38
(Z0[E9) °
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8 L3Pilot WK RIER 2 MR ME

ERIZR : https://I3pilot.eu/downloads * IBERTAR

B9 L3Pilot 5TERE

2/ 48
TE

ZATERERNEX  BEHRE  RE
Hu KAV ESNERRETRSY  LBE
BitEE

ki

BEAHMEARNEANEE - S

1. EER

TEERS R D BB RNERBLIPI ot
AREREETHSADT  ARERER
EERTRESEGT  EGEER—
MREMEL LB 10%~20%KITHE R »
BINEXAEEREALeve SEEHET
BEWRE - EREREEEMERMNE
R 2 2 AT DU AR IR 1T B A AV IS N Rk
A o K)55%EREAALERNAE R
THEREZEEEETRAYRYE  BLE
BB hERE -

2. BRs -
B2 R IR SRR S ETT

iy BRER EEERNERERT

SINBEERTAH AR 2%E 19%H 1 E

%0

3. IRIBRE
BREBEFELD IR A ER S VETH

f-BRET ERBEBREFEXT ¥

VMDA 12%E22% » CO2HEREI R %

AR 20%

4 HEKERE
MHEREZLERIAL T HEREAFR
BB 58 o THEEABFRE/ A
tb, RIEGCHRBESRE  ELENHBEXZ
FRBRERALA - HRER  EEEE
BB ES%~30%HF » PR AT LN 1.628
1.652f - ZIMEHEL BRI BURHE
ERIR @ PlIERZHEENSENS
BEMAGTE  NATEERERELS
BRI AR A o

BREMWRERERNERBLIPI ot B
ERENTAERERT  BRR2ERER
EMAURE T TVET - SEBRETREX
[RICEFHRE - EHEDL3PilotTIRER AR
0 BRIEEMEI 2m M Es 0 LR

REERHNERERE-REESERNREFER
BREHARER  FLZHEDNEERERE - K

BRI AERERSE -

TE202 VBRI I TSR RS » HMBE
B2 mEEHENEEERBEE(E10) - B
BEERBEIMERE - T%-&ﬁ%ﬁ@@@
ER ZEEERTIRERME  SFEAT
BRIERENRBEEAN - L3FERULNEE
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10 B85% L3Pilot sIE B EEM EEKEBERIHAE

— ~ Autopilot'®

(—)

ok

t=ENA

Autopilotst EXEHHBHERTZRNE
BEEGETAR  EERXBRET R
Brainport({ar&g) * Livorno(ZEAF!) ~ Versailles(&
BY) ~ Vigo(FAHEA) ~ Tampere(Z5E8) 1 Daejeon
City(# B ZF AN EBERN KA A RZRU AR
BREX  mEAER  SRAKER B
KEfEE - IR ELZNERHEKRIITHRSE
ETEE  AENBERERYERN BB AR
FE o

(DR ERRERKEZ

ZEtERBE=F EE12@ERBKER
BAMFRRRBZEE » BIFE2408BT (FE
MATRTET) - B2017TERKRE » WER
2019F EAE R © 7E2020F 2 A BIMAERRE -
PUT gt Autopilot 5128 B R BLRREE

1. BEEAHBEEERRMG

ZATERBERBHESARER - AR
E LEAREBENZRILEE B BEW
BEREEAR - BT

(1) BFARMBARSMEEFENE
BRYBRHEEBH ZEERR
B TAROEEN  IERBERE
ERFRE BRSRESFERERT
R RITHBARDIREEHE -

(2) I BEHERUE
WEREEEERERNNE NS
BEHE  HEEHUHEAZEERE R
REBHFATREEIE
(3) EmEREMBERERR

BEEETREIKEEERIBE
—EBBEEAYE  EREREEA
REERESMEREEREN  £88
BETRRREREMH °

2. RMERBRBRE SR
ZiBAutopilotatE - RRRFHEA
HEEEHERRE2EEDURH IR
[l - ZAERBERIHN EEEEFRE
HEERA\ZEHIRER  EMARABE
RABATBLXFEEERE -

= + 5GCAR'""
(= ENA

5GCARIETA 201746 A » BAHA2EM AR
MEMEFTE - EERBZEHLRENSGE

B o WA EHEIRA RARREEER - Lk

16 AUTOmated driving Progressed by Internet Of Things, European Commission. Retrieved February 21,2022, from https://

cordis.europa.eu/project/id/731993(2020)

i Deliverable D1.3 5GCAR Final Project Report, European Union. (2019)



BhZ BIRIIREE(L TF - 56GCARZBSGEMRER
NRBEHEEYE(BG Infrastructure Public Private
Partnership;5G PPP)SE _FEER =T =EM—3B2 |
SAEEE LB 1HESFEEREEXEEHK
B -

Z 2R

S5GCARERBANEER] ERFAIELR
BEE BARE - aRELREERNSH
M o DIk RER IR (Infrastructure-based
communication)2{# A B EmEL R I 58 e ]
B R B R B EE MR E S del inkiBAZE
B o EEMEAMAE @ et =R H BB R X
T2 R ARISGEBIE AIHl - 5GGCAR V2XFH
RIRIBLNEN 1R

nﬂffﬁt ﬁﬁx)&ﬁ;%f;%DuJF{Eﬁ?éJE’JE%%LI ?‘aﬁ
(KPI) - ERFEERFIZIAIT :

1. BB F — SRR HR
BBEMEHERUARD2ERNITE
ANHA—BEHAZ S —EEED - EE
EA MR - BSGEAMINAEET A XK
AENRERSEHEEEN  NUE 7
r’n] BRE--FTFHOE > DEPORKGHA
BT  MHHREMSGEMINENE
RAREREZEEAS RERTEE
EERLIRETER  (FRABEERE
BV o BRALH PO IRAR S ERSGEA

el R ¢ R M

\ [ (56 sidelink / Infrastructure-based, LTE) ]

ERIHE © Deliverable D1.3 5GCAR Final Project Report @ 2 {EHRY AR
[ 11 5GCAR VoX & #i2ets

5GCARGER  XAFELBEAE
#E) 15 [B) (Cooperative maneuver) @ RN [E
(Cooperative perception) * ZZ21#3[E)(Cooperative
safety) * BFEE /1 (Autonomous navigation)Flzz
IR EE B (Remote driving) © SGCARE IR E{EER

REEBBX AR GENETERR B
A BERTERREXAEGRMINENE
& DIERESMHFAERESENZ2IES
(ZNE12)

5
fa
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@) Connected vehicle
@) Unconnected vehicle

Lane merge
coordination

¥ Intelligent Camera
System

B12 PR RAEE

2. RRANH R — SRR R AE
ERAZENERERKAEED »
NEBERBAMRRRAFEN  BRR
TE R A 45 5 MY AT AN [ 9 B A8 B AT AN
BERER R DURABHERRINIRK
AREE RO ERERBNRKE
ARG RERRERCAIREER &
I TER L MAOBR - IR ER
2ZELENZER  MERSEEERE
ERNDERERME LB HHERNRR

AEHEENE EATHRRER

B KO EWBRIEREWRAE S
DB A AIURDEE -

»— BRI R B R R R RO
F/HZEINEE - ARSI AT ERG
(Edge) | TSR] =% K 158 A 4R AR 8 ol 48 B e
{%Tﬁ SR EWMEE A SEMARPRERM
° BB E MM ER B & AT LB

B REREWARONZI S M BEENER
TEZIRITKORNGE - RESRE

= Cooperative perception

through long-range
sensor-sharing (V2I12V)

-““ﬂ_““*-ﬂ--ﬂﬂ---m-lﬂﬁﬂﬂ

13 BRI S FRA T BR ) RERRASEAZEN



5. minEE - BENRE R
OB RERRN TR EM A E

& LISGEAE RN e
BEEND  BAEAELBRHEG | 8 KEURPIENHERHBRS B
B13) - | REEEIERE R B B - f

i o M sE R n SRR B
3. RRWA-PHERHRLARARE | HBAENEEEeS -

NS
E PR EACANET RS » %EhE

Network assisted vulnerable
pedestrian protection

Lane merge

x 1 DRI F—
He .L:f T Y

See-through

Remote driving for
automated parking

High definition local map
acquisition

14 5GCAR st 24

AEBABARS > HlA0 - T AMEHE
AR ERBEEANER - BBHPERFNTA
5GRE B BOGI SR RE IR E R L Aty
B PR BTN ERN & REEI
EIE5RA 2 EM R AT EWMNIT AR
HUE  JEEHEEREMERREE
HiM SRR ERMAT ASGFRERE »
B AR B BT ARIIEE R B

TE5GCAR METEHPREPIEL &
MBSGCARGTE B RBEE R BB ERHEKPI
B I5GAA(SG Automotive Association)
3GPP SATHHNEB BB ERATE
AR MR IEEE REEESR - 75
X% 5GCARIZ—ERRIEER=NE
2 HWRVXHIEAERE  BAER LR
FHREIREBLAR  ETERONEA

fTHEHECOE 14) - 3
4. AEBH - SHENEER <
BBLTREAHMERDANBEE @+ (O BRRICIES fs

Mo EE-WMERB S ARRERE
IR RHER  ERFERBNBRERS
REEHHE - REBERERAR - LIFIR
"Y' BBH 2B ERER RERLE
o

5GCARETEEN2019F 11 B&EE » WRE
FIR2ABMERRE T - LI RHAZREEN
5GCARFT S BN RELRREE :
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E 1. TR | (Infrastructure as a Service (l1aaS))i8FE3
; : W
E (1) 5GCAR fE1#%BN3GPP Rel-16 SGIZX(S :
: SrERRS  YTBHERERK 0 B SRERRE | VxRS TR
E 6+ 20194 10 ARV EE RBA | SRS -
' TABITS-G5 Car2XiBTIZHE - B4R EaE |
5 Golf - W R{GBEGHE ¢ FIFBV2XSISGH B
: | w5t - RGBS EE
L BEARASZEEENEERGE
: R ABRER TR 0 20255 | W NRELRS  ARENEKIIEER
5 BIFIRS B LR - B 15K EERS | EAIRHE -
= 1
E [__Cooperative collision avoidance | [ Platooning |
E | i ] D W p — H u.:mm
] tomaren [ m s l
: - f i
L I TET
' ey . _
1 I Driving Assistence(u} |
E B15 SGCARGTEMRIETATE LARIFE
] RSGCAREBIRY  EMABBEE | 2 AKEE
_ : ERRAUTRT - :
4 5 () RAHERRER R R B
— ' (3) BBHBRTLR  HVXBREE | TR AHEIESG V2XBET - Kbt
H 5 BRRMRENE  LHELUTA BRBANES  WiFiS R BT
P ! ¥ i BELEHE -
fa ! |
L m ACEERRD B SedoedB | (2 FABERHEEREE
: AR B - : BRI RS M R R A TR R
] | BEE (R -
D W E@HBEEE  AARBNRY
E '8 \White Paper 5GCAR: Executive Summary, Mikael Fallgren et al., European Union. (2019)
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(3) ARSI BERGIHTEHIN T E
Bih5iE X HMIRIRIBR G - AIaE

ANERTAARETE  FBARAKR
BRIGRE S RABRERE -

(4) BEHB|BEMBEEAIE(Vehicular Ad-Hoc

Network 5 VANET)
TE5GREE kAT ER o & %

R FSGHIRE » AIERA A B SRR ER

RIS BRERBNMBMGEEE

e
(5) FBEEMBZBABA

FEEBEERV2XERAEE |7
BEEEEUSBRABA  BEERR
% o

£ - BEIADACERIZZHPIDLZE
R AR AR

AEREFE2HEEHEE - BRITSER
MNE—HBARAESZ- 2021 FEEERHTAKRE
(ITS World Congress) - ‘B BR B AR RR 55 B
HVoXERMERRIEE I ER  BERESR - B
MZBASFREINEB IR ERERE D=
ERRZ2ERNIEE  LIRBONRKRELRE
B BEEFEAR  UTHESRA—BEEOM
BHERARB R 2 B0E - AIERAREZRRITS
BE o

2EREEST (EE
Deutscher Automobil-Club e. V. » ADAC)
RANRBHE

- Allgemeiner
B /da 5
==

HBHMURRER  =FE

MAYGEAES - ADACTERBIRARIL Y ZEXR
BrE2HPL - ERFRMRIEERNRERR
BEHMIE -

T . _WmT

BERIHR : ITSWC 2021, Technical Visit @ "Experience todays and future V2X use-cases first-hand" B @ 2ER AR
16 JZ2FAEIADACE B L 20\ 2X IS

L Experience todays and future V2X use-cases first-hand, ITSWC 2021, Technical Visit. (2021)
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Hor RN E#EBRIADACER L2 LR
BSRAMNERZ2ROz—(B16) Z2ES
BE -~ BB UROR 8 Ve xX BE AR R EZ
RS - LURBARV2X B AERE 2 ThEE RS
EEMERE" - ZARSE S 024QE B
1 2B I A RES > BRV2XBY RS B RN
Z5h 0 GRS B R B R 28 S B AR AY D
BE o BEDAF B IR B AR R 20 |

MEMRHREERRE © BERHHKILE
AR ERREURRRRERRBEER &K
AR S ESR M E BT E ~ FER
MIBKEFERRE) LUA At R/ & R)8 7K R a8
P DURARRIRY AR FE BIREOGE R © 3508
TFRAONMERRX A% » UREREV2XE
W BAIRENV2ENS T2 E TR - LUERE
AAMERRV MBS EERRM

ZFOSIR A V2XE LR V2 X B R I
Pz BAAERESMFNIRSS
WA BB E R LV 2 X B R B B E B R SRS

R v IBERCH SRV X BA BN BIELIE
EHEEAEERANET)

LINORDSYS/ARIHywaveBEE |ITS-G5ERHE H
Frbl ZRGERCEVTLZAANRERE
BORIHMRERAERRS - B2EHEBM
B8 (CAR 2 CAR Communication Consortium;
C2C-CC) FTE] ERIV2X Day- 1ART5 °

BREVXERNTF ILEEBERZ2TLH
AR ARG E M B S RIERRE KAEEAE
AER - TRTAEER AP ONIEA
BSRRAATFMERMRY - SINKREFTR
RESHKRERZENES  SEEREF A
M EEERAREESHER - LTHNIME
EMREERSANRRM

— + waveBEE ITS-G5 ERZE Rk

NORDSYSHIwaveBEE ITS-GHERE R &R
A ERz5 LUIEEE 802.1 10BN 7 /E A = HE 2 BR R
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aveBEE* reato

&)

waveBEE hive

&

Hil Bench

Test Case Editor

= Easy definition and
abstract description of
test cases

= Multiple V2X nodes
= Multiple Message Types
® Dynamic scenarios

= Reproducable Execution

® Live Monotoring

= Recording and Replay

* Simulation of multiple
radios (20, 60, 100...)

4 & & & <@
&) {5 &)
waveBEE"to-go waveBEE r03d waveBEE"auch

In-Field Test

= Execute exact the same
test cases

= Reproduce test cases
everywhere and at any
time

= Monitoring, recording,
replay

FIAERIZRIR : ITSWC 2021, Technical Visit

B18 VoxXE BRI B R SN E

ITS-GEIR%E » IRAIZIRC-V2X B E » LUR
fft 3GPP C-V2XIBA B EZ EMBRE - ZMER
HBE=EFEHSK » DHIRwaveBEE Creator »
waveBEE Generator M waveBEE Touch @ #B48 =

BFRAAENESER » AIIEERETIZEN
EREPERIEV2XERGIE8) °

(—) waveBEE Creator

waveBEE Creator@ —EREEEE - IR
FrZEBRFESENSFHE SN H © B
V2XRIASRNA » REBIMEBEN - ZAR
iﬁa% IRAPERTTESHV2XEEDHE - 1

$£Y B L34 (On Board Unit; OBU) HIR#RES
Em BARBRSURRBRIEGNALAZE)S » I
AIREELHNYIESE - SFERER - AT
AN E - BERE  IRE ~ TERR ~ X/
SIS LEREAZINEH2E - BEB
waveBEE Creator{fHIFH B RMANEE FRIBE » 1§
BB R EITREWV 2GR EMEEE
waveBEE Generator(f5l4ll waveBEE®to-go) * %8l
AR B AT LUK ERIZ LE B M B 3 i BB A 3R

EFER2 B NEAZNEA BTV

"Experience todays and future V2X use-cases first-hand" &H}

ET5ERR)

A SEUENE -

(Z) waveBEE Generator

waveBEE GeneratorseV2XsR &tz + AILA
B AT waveBEE CreatorFT A FORIF B RBEIA
ZEH%HHa’i{%uﬁw’]vzxuﬂ,@:’%ﬁFivzx Al
B M EEMNRERBEEELEV2GAES(BE
7|‘ BRI ATEAR)  WERSRIE (B
a0 : V2XEE ERmBET VX sSRRMOAIR -
waveBEE®to-go ;& H A —f@waveBEE Generator &
T BRI DRE SEAVXRE  REHERE

M RBEKMY > At AT EERE SN 2B RS
HITRIREMERNE9) ©
(=) waveBEE Touch

waveBEE Touch2—{EZ IhEERIV 2 X BN

Eﬁ*ﬁ% j‘\ﬁ T/ II??RJ'IQ N ﬁ*ﬁﬂlwﬁVZXuﬂ %

ANE - AREERBET AR EESREV2XIEE
REFNEBV2XREBEREW V2 XA ERR RS
1EFE(ZAE20) ©
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(DR 08 5 TR MR R BT : m.ﬂ“.n’m :
Testing Vehicle Applications Testing Vehicle Applications

Scenario based testing for reproducible test environments

Scenario based testing for reproducible test environments

w@w]
waweBEE 10-g0
MDY ﬁ“*.l:ﬁ fu i EL
Roquinmonu
[Enulronment Renerator) or

BEEto-go (mobile V2X i t generator)
waveBEEcreator WZK SCENAno creator 5ull.\v.m.-}

BERIIRIR - ITSWC 2021, Technical Visit : "Experience todays and future V2X use-cases first-hand" BX @ #ERTAR

19 VoXIRFEAABRB AR RE EENBRZHAH)

HEASE 2 ARBESHGIRIR
Testmg V2X — Lab Hil- setup

= OBU B RBEE HIL M %

5 Exonong.,
g e ! Sty
L

Vehicle Simulator

CAN/Eth

-~ AR 3
e 327 V2X Test Case Editor

o WREEEMBEMBEM (Hardware-in-the-Loop; HiL): | rsimsims

PABDR s IR SR T AR B R B B IEH S ETHRE - BR/O7 v SARFR o8 -
WHFEE T2 A A LA -
BRI - ITSWC 2021, Technical Visit : "Experience todays and future V2X use-cases first-hand" B8l » IEZEHRXRAA

20 VoxXE CBITEMARA RIS (BRSERAIH)

+
5

> — ~ dSpace ZITRUAIZRERV2 X BERHER | X8 RItEHEEESRABRZEARE
*EJ R HE CEITTREF - IR — B R AR

- EHFEENZIEIE OB - B
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