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Performance testing for connectivity and safety
functions of automated driving bus (NP 21734)

- Progression Report -

2019.4.9

Kyuok KIM, Ph.D.
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The Korea Transport Institute

Email : ikko@koti.re.kr

Miyoung BHIN, Ph.D
Kyung-il LIM, Ph.D
Seulki SON, Researcher

QOverview of NP

Tty gl i

* Deve d that f on ity and safety for
operating automated driving bus that with roadsid
infrastructure at signalized intersection, cross-walk, bus stop, and
critical points in a bus route.

* Partl

- Identifying the framework and operation scheme of the Public Transport
System using automated driving bus and defining the function and
requirement of each component for providing Transport Service by
automated driving bus. System components for operating it include
automated bus, transportation infrastructure, monitoring center, and
passenger. The type of information and data will also be identified.

- 2
Overview of NP Current Progress Statu
* InPartl

* Part2

- Focuses on performance requir for ctivity and safety
functions needed for ensuring reliable Public Transport by automated
driving bus. A performance test method and procedure are also needed
to be developed as an International Standard in order to operate
automated driving bus safely in Public Transport. This work will be
developed subsequent to Part 1 and be designated in Part 2 of this
work item.

« Part3

- Identify practical use cases to support automated driving bus. Part 3
will be used to measure and improve the effectiveness of Public
Transport-Intelligent Transport Syst in support of d bus
operations. A Technical Report will be developed as Part 3 of this work
item that will identify practical use cases to support automated driving

- Completed a technical report in Korean language describing the
framework and operation scheme

- Refined the scope of connectivity and safety, and identified the system
components, type of information and data for operating it, including
include automated bus, transportation infrastructure, monitoring
center, and passenger

- Plan to complete a first version of draft by the end of July, and to have
comments from other countries

- Be readyto be reviewed in WG 8 at the 54" 1SO TC 204

bus.
, 5 - .
* InPart2 * InPart3

- Just started collecting data from test beds in Korea

- Collaborated with experts on automated shuttles to develop a
methodology related with Part 2

- Need to conduct pilot tests on several other test beds. In Korea two
test beds, K-city and Pankyo city are available.

- Plan to set up the thodology and duct preli
connectivity and safety with scenarios in 2019

- A preliminary brief report will be available by the end of September
and the preliminary results will be introduced in WG 8 at the 54™ I1SO
TC 204

y pilot test for

- In developing practical use cases to support automated driving bus
- In Part 3, we would like to add a service framework for automated
driving bus




Main Service Componenis

® New Service Framework

Automated
Driving
Bus

Monitoring &
Control
System

Transportation
& Road
Infrastructure

New
Role &
Function

Curmrent Bus Operation

@® Bus Driver

— Driving bus and monitoring dynamic traffic surroundings

(Lane Change, Pedestrian, Signalized intersection, Vehicle, etc)

Keeping safety for passengers while running a bus

(Opening and closing doors, Checking departure conditions)

Receiving bus fare and checking destinations

Checking availability for accepting passengers

Providing information on bus route, fare, time, and transferring
Responding in emergency situations

Fueling or charging

Parking

® Bus Operation System

— Monitoring bus location

— Estimating bus arrival time

— Checking bus stop location

— Providing information to bus drivers

— Monitoring bus operation conditions

New Bus Operation Service

@ New services to be identified

Driving a bus like a human driver

Managing bus departure time with a bus operation plan
— Keeping safety while stopping and starting at a bus stop
Managing payment from various payment methods
Identifying available number of people to get in a bus
Identifying destination for each passenger

Responding to requests from passengers

Handling emergency situation in a bus

Providing information on arrival, and departure
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Proposal forPWias part 3 Proposal for PWI as Part3
® Purpose ® Scope

— To build new service framework for serving transit public
service using an autonomous bus

— To identify role, responsibility, and function of each
component of bus operation system, and

— To deploy the autonomous bus service in the public transit

system
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Building new service framework as a public transportation
service using an automated driving bus

Identifying role, responsibility, and function of automated
driving bus, monitoring center, transportation & road
infrastructure, bus stop, and bus user

Identifying relationship among components

Providing information and data flow for the system, and

demonstrating service scenarios for public transit

® Review comments from voting and define the work scope
- In September, 2018
® Make an outline of the draft
- By November, 2018
® Make the first draft for partl
- By March, 2019 -> By July, 2019
® Make the second draft for partl
- By September, 2019
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SO 24533 Intelligent transport systems — Electronic information exchange to facilitate the
movement of freight and its intermodal transfer — Road transport information exchange
methodology

To:

ISO 24533-1 Intelligent transport systems — Electronic information exchange to facilitate the
movement of freight and its intermodal transfer — Part 1 Road transport information exchange
methodology

Accepted
weca

Resolution 1314
ISOTC204 resolves to create the following Preliminary Work ltems:

Mo. Title

Intelligent transport systems — Public transport — Light emitting diode
(LED} destination board system for public transport buses

ISOIPWI 21734-3  Public transport — Performance testing for connectivity and safety
functions of automated driving bus — Part 3: Service framework and
USes cases

Intelligent transport systems — Public fransport — Machine
leaming/artificial intelligence for public transport route design and
update

Accepted

Resolution 1315:
[SOTCZ204 notes:

- that IS0 24014-1 edition 3 is progressing to DIS ballot;

- the recommendation of its WG that the standard would benefit from additional
informative annexes which cover mobility platform, pay as you go (PAYGO), and elD-
based services

ISOTC204 resolves to request a 3-month extension:

Ma. Title




ISO/NP 2401441 Public transport — Interoperable fare management system — Part 1;
edition 3 Architecture

Accepted

Resolution 1316:

ISOTC204 resolves to change the name of the following work item and to make this Part 1 of
a multi-part standard:

Change title (add Part 1)
IS0 21734 Intelligent transport systems — Public transport — Performance testing for
connectivity and safety functions of automated driving bus

To:
IS0 21734-1 Public transport — Performance testing for connectivity and safety functions of
automated driving bus — Part 1: General framework

Accepted

Resolution 1317:
ISOMC204 notes:
- The work on the contents of TR 20527 was completed in 2017;
- 150 publication requires referencing of EMVCo specifications and therefore depends on
the signature of the memorandum of understanding (Moll) with EMVCo. The Mol is
under review by 150/CS and another extension is being requested for the project

ISOTC204 resolves to request a 12-month extension:

Mo Title
ISO/AWI TR Intelligent transport systems — Interoperability between IFM systems
20527 and NFC mobile devices

Accepted

WGH

Resolution 1318:

ISOTC204 resolves to create the following Preliminary Work ltem, under the Vienna
Agreement, under IS0 lead:




