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CMC introduction video available under:
https://www.cmc-info.net/uploads/b/121453783-

901552788644394755/cmc introfilm 2023 v3 678.mp4
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@o"tﬁﬂfféf’f / CMC phases & achievements

e CMC 1.0 (2016 - 2020)

°* BS1.0

* Test case definition for relevant safety use cases
* Setting of functional requirements

* Define architecture of C-ITS unit

* CMC 2.0 (2021 - 2023)

Live Demo Event
* Additional focus on ADAS and C-ITS
* Accident study (in depth) Simulation & Application
* Rider Reaction study - Accident study Europe, US, Japan

* CMC 3.0 (2024 - 2026)

Basic academic research in the context of C-ITS and ADAS technology

* Further standardization activities
* Strengthen cooperation with infrastructure stakeholders
* Strengthen cooperation with other relevant road users
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7 iciorerce | CMC Approach to improve Motorcycle safety

CMC Use Case Driven Approach

Consideration of ADAS Applications for
. and C-ITS technology demonstration

Demonstration
Event

I— Accident Definition
' analysis = | Use cases -

_ ; Derive Use Cases
Detailed analysis of for the

PTW specific demonstration
accident types event based on

accident analysis

Join forces to demonstrate and
promote activities which improve
PTW safety

CMC considers innovative ADAS technology based on serial
technologies to improve PTW functions which are in the market.
safety C-ITS functions based on CMC
prototypes
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* First motorcycle in-depth analysis using GIDAS

Speed / distance often misjudged.
"Sorry. mate, | didn’t see you™

» Understand dynamics and accident key factors of motorcycle “ car
> Rate potential of C-ITS and ADAS technology for typical motorcycle accidents
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CM / Motorcycles in the mind’s eye:

1. Drivers don't know
where to Look for

So Why do car motorcyclists
2. The small size and

drivers crash into unexpected nature of
- 5 matorcgcles make
motorcyclists... : R iyt
 ldentify
2. It can be hard to judg

Nottingham Trent  payig Crundall, Editha van Loon and Megan Hutchinson
University

oooooooo o Nottingham Trent University 50 Shakespeare Street Nottingham, NG1 4FQ https://youtu.be/HedC383-P2k
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Motorcycle traffic accident
factor analysis

Primary accident contributing factor

Environmental
* OV: Other

oncoming vehicle

OV driver
OV driver failures

51%

Reaction

Comprehension

Decision
20%

MEID}]

Perception

72%

MAIDS accident causation data — perception failures
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Accidents

2.000

1.000

/

Crossing
traffic

Accident analysis

Accident causation in the PTW scenarios

W Accident causer = PTW

Longitudinal Lane change
traffic

Left tum

U-turn Animals Technical
defect

PTW accident scenario

M Accident causer = other

_______________________________

Driving accidents

Others / Left curve  Right curve Straight
Unknown

n= 27.186 accidents

Data source: GIDAS data on PTW accidents; 2005-2019

TOP 4 accident types: Crossing, Longitudinal, Lane change and Left turn
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In depth accident research method

* Difference of RM 1 and RM 2:

4 Research German accident scenario 2019
Module
(RM) 1 '

Crossing Traffic

Use Case /
Accident type:
302

2014

Longitudinal

Traffic

Further scenarios

Lane Change

Goals of RM1:

- Detailed analysis of selected use cases based on a
accident database (GIDAS)

Change of the Database

(Research Goals of RM2;

Module _ . : .

(RM) 2 - In-depth analysis based on a_acmden_t simulation database (GIDAS-I_DCM)
- Advantage: more detailed information about the movement behavior of
the participants

- Derivation of detailed motion and dynamics information of the involved
participants for a possible use-/test-case of safety systems, based on real
accident data.

\_ * Unweighted accidents in database
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/ TTC — Analysis Result

« Comparison Use Case 302 (crossing) and 211 (left turm)

The graphs show the calculated max. possible TTC per accide

Grouped max. TTC for each accident
Use Case 302

25 100%

20 0 / 80%
15 50% 60%
10 40%
5 I 20%

O P O P O DD O DO P O P O

ng %509 Qf’”b‘ 6‘,9 [_e (05,_)9 be?‘ g 2 Qﬂ}‘ (0,,\9 Q’,\?‘ (099 Q'Q'b‘

6. 6. 6. b‘. b‘. (b. (b. (1/. (l/. r\. r\. Q. L.

Collision
TTC [s]
mmm Casenumbers  ====cumulative Casenumbers [%)]

In Use Case 302, an max. TTC greater than 4.5 sec. before
collision could be calculated in 50% of the accidents.

This can mean, for example, that a system can warn the rider
already 4.5 sec. before collision in 50% of the accidents.
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Grouped max. TTC for each accident
Use Case 211
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In Use Case 211, an max. TTC greater than 1.5 sec. before
collision could be calculated in 50% of the accidents.

This can mean, for example, that a system can warn the rider
only 1.5 sec. before collision in 50% of the accidents.
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Lessons learned

IGLAD

CRSS

ITARDA (macro data) ‘

* Accident scenarios of Germany (GIDAS) + Valid comparison of scenarios in GIDAS * Rough comparison of scenarios in GIDAS

and European Countries (IGLAD) are (Germany) and CRSS (US) — after (Germany) and ITARDA (Japan) so far —
very similar adjustment of accident type (GIDAS) and analysis is currently being processed
crash type (CRSS) together with ITARDA (micro data)
« Similar accident events in GIDAS and
IGLAD (regarding location, velocities, * Tendency to higher speed limits in CRSS
road use, road conditions, ...) (due to the focus on highway accidents)

» Several (in-depth) data sources are available for comparison of PTW accidents in different regions
» Different definitions of critical situations and scenarios must be taken into account, resp. converted
» Comparable ranking of accident scenarios was found

- The CMC Approach to use the GIDAS in-depth data for several analyses was the right decision. The
analysed accident scenarios are comparable to the global PTW accident occurrence
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C-ITS )

« C-ITS enables information exchange between road users in
real time and critical situations can be recognized early on

* C-ITS technology is capable to display warnings on which
the drivers/riders have to react also if the view is obstructed

« C-ITS PTW applications are in a prototype stage and have
been developed by CMC members

+ CMC specifications grants compatibility with other C-ITS

@ ted
IV siciocyci / C-ITS and ADAS technology

| ADAS )

ADAS are based on state-of-the-art onboard sensors
and dangerous situations can be avoided or mitigated

ADAS is capable to display warnings and trigger
autonomous emergency braking maneuvers

ADAS is on the market and serial cars are equipped

with the technology

Advanced rider assistance systems are brought onto

applications the market by more and more motorcycle OEMs
d
C-ITS (Early notification) CoIIisiIon
Time to Collision z ADAS (AEB)
CMC Page 12
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See and be seen by others Be aware of the unexpected

Use cases with highest safety relevance CMC specifications grants compatibility with C-ITS applications

Crossing Left Turn Across Path Longitudinal traffic Traffic situations
Traffic Opposite direction & Lane Change

ADAS ADAS ADAS C-ITS: EEBL, SVW and AEVW *

Emergency electronic brake light systems (EEBL), Stationary Vehicle
Warning (SVW), Approaching emergency vehicle warning
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RIDER REACTION
TIME

PATH PREDICTION

NOMT  SATETY AURATONT  tamT srROnCaTON
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Basic Specification v1.0 Documents:

Welcome to the Connected Motorcycle Consortium

The Connected Motorcycle Consortium (CMC) is a collaboration between manufacturers, suppliers, researchers and associations to make Powered Two
Wheelers (motorcycles and scooters) part of the future connected mobility.

CMC is a non-profit organisation established by key motorcycle makers with the unilateral goal to promote and develop Cooperative Intelligent Transport

e Hfunsn eme-infn natiracearch htest 15) ON @ global scale.
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