Reliability DRIVEN

© Motor Coach Industries Int’l, Inc. and its subsidiaries. All Rights Reserved.



B“S Industry
SAFE“council

BISC VTOC- ADAS

June 25, 2020

[YX®I Reliability DRIVEN'




An Overview BUS industry

SAFETY council

* There are many organizations involved and terms being used in
the automotive and commercial vehicle space around ADAS
(Advanced Driver Assistance Systems) & ADS (Autonomous
Driving).

« Some key organizations are:

« SAE - Society of Automotive Engineers

 DOT — Department of Transportation

 NHTSA — National Highway Traffic Safety Administration
« FMVSS - Federal Motor Vehicle Safety Standards

« FMCSA — Federal Motor Carrier Safety Administration

* ISO - International Standards Organization

» |EEE - Institute of Electrical & Electronics Engineers
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SAE Automation Levels BUS industry
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ﬁ., SAE J3016™LEVELS OF DRIVING AUTOMATION

SE SE
LEVEL 1 LEVEL 3

» SAE defines driving

You are driving whenever these driver support features E: ot driving when these automated driving t t . t 6 I I
are engaged - even if your feet are off the pedals and fi gaged - even if you are seated in
Whhat does ::5 you are not steering “the driver’s seat” automation into evels
uman in the
driver's seat 5 R
5 You must constantly supervise these support features; When the feature These automated driving featuras °
have to doz you must steer, brake or accelerate as needed to requests, will not require you to take Levels O’ 1 ’ & 2 are Support
mantinsfety SR over aiving features (you are driving)
These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle This feature ° Levels 3a 41 & 5 are
are limited provide provide under limited conditions and will can drive the VT
What do these 0 [1] steering steering not operate unless all required vehicle under automated d rvi ng featu reS
ings anc OR brake, AND brake/ conditions are met all conditions A
features do? - accelerstion (you are NOT driving)

support to support to
the driver the driver

* Level 5is FULL

*automatic *|ane centering +lane centering «traffic jam *local driverless @ <same as

emergency OR AND chauffeur taxi level d, AUTONOMY at a" times

braking but feature

Example | JRS et ~adaptive cruise fl +adaptive cruise gtiiilli‘; can drive (N O D R IVE R)

Features : control control at the ]
warning 2 : wheel may or everywhere

same time inall
e T
+lane departure ﬁ:g{a:%u = conditions
warning e

Reference: SAE J3016 Taxonomy and Definitions for Terms Related to Driving Automation Systems for On-Road Motor Vehicles
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SAE Automation Levels

SAE AUTOMATION LEVELS

Full Automation ==

No Driver
Automation Assistance

Vehicle is controlled
by the driver, but
some driving assist
features may be
included in the
vehicle design.

Zero autonomy;
the driver performs
all driving tasks.

Partial
Automation

Vehicle has combined
automated functions,
like acceleration and
steering, but the driver
must remain engaged
with the driving task
and monitor the
environment at
all times.

Conditional
Automation

Driver is a necessity,
but is not required
to monitor the:
environment.
The driver must be
ready to take control
of the vehicle at all
times with notice.
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High
Automation

The vehicle is capable
of performing all
driving functions

under certain
conditions. The driver
may have the option
to control the vehicle.

Full
Automation

The vehicle is capable
of performing all
driving functions

under all conditions.
The driver may
have the option to
control the vehicle.

REFERENCE: https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

© Motor Coach Industries Int’l, Inc. and its subsidiaries. All Rights Reserved.

B“s industry

SAFETYcouncil

IXX®H Reliability DRIVEN'


https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

Safety & ADAS: The Big Picture

Driver Vehicle Brake
Assistance stabilizing functions
Radar

based

systems
) = Preventive information

Ultrasonic : = Coordinated interaction
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systems

) Targets:
Video y Accident mitigation and
based 7% reduced accident severity
systems B

Navigation Display
ym technology
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Car-to-x

Communication
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Active Safety

Detection
and
sensing

Occupant
' protection

=" podestria
protectio[l

Passive Safety

An Effective ADAS Strategy is Complex Interaction Between Vehicle Systems

© Motor Coach Industries Int’l, Inc. and its subsidiaries. All Rights Reserved.

Reliability DRIVEN"



ADAS - Systems Available

Cruise Control
ABS (Anti Lock Braking)

Electronic Stability Control (ESC)
« Standard on OTRBs (Motor Coaches) as of June 2018

Tire Pressure Monitoring (TPMS)
Digital Wheel End Sensing (DWES)
Side View Camera System

360 Degree Camera System

Bendix Wingman Fusion — MCI J-Model
« Superseded Wingman Advanced

B“s industry
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ADAS — Bendix Wingman Fusion  BUSindustry

SAFETYcouncil

 The MCI J Model updated its Bendix
collision mitigation system option as
of MY2019

 The Wingman Fusion collision
mitigation system includes a
windshield mounted, forward facing
camera in addition to the front
bumper mounted radar unit already
included with the Wingman Advanced

option. FLC20 Camera

* The added camera utilizes object
recognition software to further identify
vehicles, lane markings, road signs
and other objects. FLR21 Radar Unit
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Bendix Wingman Fusion System

What it is / what it does

» Latest generation Adaptive Cruise / Collision
Mitigation system from Bendix.

* Integrates a forward facing camera with vehicle
recognition software.

Why do the project / benefits

* Provides enhanced system functionality over the
existing Bendix Wingman Advanced system option:

Available Model Year 2019 (Q3/18) EI % -

Following Distance Alerts (FDA)

Stationary Object Alert

Adaptive Cruise Control with Braking (ACB)
Collision Mitigation (CMT)

Stationary Vehicle Braking (SVB), NEW
Lane Departure Warning (LDW), NEW
Traffic Sign Recognition (TSR), NEW

H
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Bendix” System Comparison
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Bendix Wingman Fusion — System Functionality

The previous “Wingman Advance” option provides system
functionality as follows:

Following Distance Alerts (FDA)

Stationary Object Alert (SOA)

Adaptive Cruise Control with Braking (ACB)
Collision Mitigation (CMT)

The current “Wingman Fusion” option adds further system
functionality as follows:

Stationary Vehicle Braking (SVB)

B“s industry

SAFETYcouncil

Lane Departure Warning (LDW)
Traffic Sign Recognition (TSR)
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Bendix Wingman Fusion - New Features B“Sindustnf

+ Stationary Vehicle Braking (SVB) SM:HYCounciI

* Wingman Advanced uses forward facing radar to identify large metal objects. The
system interprets these objects as vehicles only if these objects are moving in the
same direction as the coach. Wingman Advanced will not intervene and apply braking
on a stationary object.

«  With Wingman Fusion, the camera recognition software is able to discern between
different types of objects. If Fusion’s radar is tracking a large metallic object, and that
object “looks” like a vehicle to the camera recognition software, then Fusion will apply
braking — even if the object in not in motion. This is “Stationary Vehicle Braking”.

* Lane Departure Warning (LDW)

* Fusion’s camera recognition software is able to discern vehicle lane markers. If a
vehicle drifts over a lane marker, then a lane departure warning will be displayed in
the instrument panel.

* A system disable switch is located on the driver’s LH console.

« Traffic Sign Recognition (TSR)

* Fusion’s camera recognition software is able to identify common road signs, such as = E ] [
speed limit signs. 25|55 6l |2
« If Fusion “sees” a speed limit sign and the coach is exceeding that speed limit, then @%@E

an over speed warning will be displayed in the instrument panel. However, the
system will not take action to slow the coach down.

- = ™
© Motor Coach Industries Int’l, Inc. and its subsidiaries. All Rights Reserved. MCI Rel Ia bl | |ty DR, VEN




Bendix Wingman Fusion - System Overview

Fusion
CAN

NEW W=
B —

Bendix AutoVue

with Fusion T_
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Bendix Wingman [ -

with Fusion

Vehicle CAN
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Bendix Wingman Fusion - Summary BUS industry
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Key Changes & Benefits of Wingman Fusion vs Wingman
Advanced:

« Lane Departure Warning functionality, including a switch to
disable the system temporarily when required (for example
when driving through road construction).

« Traffic Sign Recognition functionality.
« Stationary Object Braking functionality.

 |If a stationary object is interpreted to be a vehicle, then
the coach will intervene to activate the brakes if the
driver does not take action.

* Instrument panel updates: system volume control, more
intuitive following distance settings, lane departure visual
warnings, over-speed warnings, better overall integration with
driving screens.

Volume Up

Mode Tab — Push down for one second
Volume Down
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Reference Materials

* Visit www.mcicoach.com

* Visit the MCI Coach LMS
https://training.mcicoach.net/

e Visit NHTSA
https://www.nhtsa.gov/technology-
innovation/automated-vehicles-safety

* Visit Bendix
https://www.bendix.com/en/products/wing

man fusion/standard page 4.jsp
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