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By Scott Corwin, Derek M. Pankratz

Figure 1. Four potential future states

Future states of mobility

The driverless A new age of
revolution accessible autonomy

Extent to which
autonomous vehicle
technologies become
pervasive:

Autonomous®

+ Depends upon
several key factors as

catalysts or
deterrents—e.g.,
technology,

regulation, social
acceptance

Asset efficiency

In autonomous vehicles

Vehicle control

Assist

+ Vehicle technologies
will increasingly
become "smart”; the
human-machine
interface shifts
toward greater
machine control

Incremental A world of
change carsharing

Shared

Driver

Personal Vehicle ownership

Extent to which vehicles are personally owned or shared:
+ Depends upon personal preferences and economics
+ Higher degree of shared ownership increases system-wide asset efficiency
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Wholesale and dealer vehicles sales and
service, supplies, and mechanics

Rental vehicles, taxi and ,
limo services, private |

parking garages \

Aftermarket
parts and
service

Radio advertising,
outdoor advertis-

ing

$2T
Current extended
automotive industry

revenues
Oil companies

and gas stations

Fuel, licensing and auto sales
| taxes, traffic enforcement, tolls,
public transportation, parking

Emergency services and hospital "‘
costs, legal fees associated with \\

accidents

'Total revenue is $1.99T.
Source: Deloitte analysis based on IBISWorld Industry Reports, IHS, DOT, US Census, EIA, Auto News, TechCrunch.

Current revenue represents 2014 figures (or earlier if 2014 data not available) in the United States.
Deloitte Insights | deloitte.com/insights
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Trailing vehicle

WHAT IS TG
TRUCK PLATOONING? o @

Lead vehicle

Truck platooning is the linking of two or more trucks in convoy,

. .
Tr“ c k P I atoo n I n using connectivity technology and automated driving support systems.
These vehicles automatically maintain a set, close distance between each other

when they are connected for certain parts of a journey, for instance on motorways.

The truck at the head of the platoon acts as the leader, with the vehicles behind reacting

and adapting to changes in its movement — requiring little to no action from drivers. In the first
instance, drivers will remain in control at all times, so they can also decide to leave the platoon
and drive independently.
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EU R OAD M AP FO R This roadmap provides an overview of the steps that are necessary to implement
multi-brand platooning (up to SAE level 2) before 2025. It shows when, and under
which conditions, truck platooning can be introduced according to Europe’s truck

manufacturers, provided that certain conditions are met — some of which are
TRUCK PLATOONING

beyond the control of the truck industry

- - Mmm f
TECHNOLOGY Enabling technology Mono-brand platooning .c mx with hﬁg I s (e U
Truck manufacturers European Truck Further Manufactulrwers tabi;g ;Lan in van:ws ttest
- Platooning Challenge TG = cases involving logistics operators to

develop and introduce demonstrated of ;Ia?g:r.\eing examine platoons in realHife conditions
the technological technology, testing and develop the business case for
feasibility of (mono- and verification truck platooning
brand) platooning and projects by truck
provided assessment manufacturers Development of multi-brand platooning technology (H2020 research project
of remaining barriers funded by the EU), as well as standardisation of communication protocols

201 | 2017 | 2018 | 2019 | 2020 | 2021 | 202 | 2023
POLICY Regul.atory c,hanges and National Review, adaptation and development of the required regulatory
enabling policy measures ghom'es a"‘z the  framework, as well as harmonising it, at various levels:
required for platooni support an « UNECE Market introduction
<4 PEoONg facilitate cross- « EU framework of this technology will
border testing « National traffic laws require permission
across Europe to drive platoons on
: motorways across the

Regulatory kick-off: EU, without needing an
Declaration Development of market incentives, such as toll and tax spéciﬁc exempﬁ:n‘g y
of Amsterdam reductions, CO2 bonuses or flexibility in driving time,

to stimulate the uptake of truck platooning
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20 INDUSTRIES AUTONOMOUS VEHICLES WILL DISRUPT BY 2025

PUBLIC
TRANSPORTATION

RIDE HAILING

AUTO PARTS COMPANIES

HOTELS

DRIVING &
TRUCKING

AUTO REPAIRS

INSURANCE

AUTO REPAIRS

FEWER ACCIDENTS MEANS FEWER TRIPS TO REPAIR
SHOP. FURTHERMORE CONNECTED AND MACHINE
LEARNING AUTOMOBILES WILL BE MORE LIKE
COMPUTERS WHERE ONLINE SUPPORT, HACKS AND
TIPS WILL MAKE TRADITIONAL PLAYERS GRADUALLY
EXTINCT. THERE IS, HOWEVER, ENOUGH ROOM FOR
STARTUPS.

PARKING LOTS  moimer et
& GARAGES -

AUTO PARTS

\| AUTO DEALERSHIPS

)

ENTERTAINMENT

L
,$ \
.

i1
4
£ ¥4

14) "

SMART DRIVING AND MACHINE LEARNED SOFTWARE
SUCH AS BRAKE-ASSISTS WILL FURTHER ELIMINATE
TOOLS&HANDS HELP AS ELECTRONICS CONTROL
UPTO 50% OF MANUFACTURING COSTS BY 2030, ACC
TO PWC REPORT. ALSO THE AREA OF
MANUFACTURERS WILL INCREASINGLY BE CROWDED
BY TECH VENDORS (HARDWARE AND SOFTWARE)

DEALERSHIPS ARE ALREADY DECLINING AND WITH
NEWER MODELS SUCH AS SUBSCRIPTION AND USAGE
MODELS PROMPTING MORE CONSUMERS TO RENT VS
MAKE A WHOLESALE PURCHASE.

BN UCIMED. 43 FUR &

e
namnG scunni sl 19 ) ==

OIL CHANGE & CAR

WASHES

WITH MAINTENANCE BECOMING A SOFTWARE AFFAIR,
THESE TOO WILL VANISH WITH THE GAS STATIONS
OVER TIME.

9
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ADVANCED DRIVER-ASSISTANCE

SYSTEMS, or ADAS, are systems

designed to help the driver with the

driving process. Surround View

,‘  Traffic Sign
Recognition

Emergency Braking ;s ;

Adaptive ; : Park Assistance/

Cruise Cogti Pedestrian Detection 2 e
Collision Avoidance.. e : .~ Rear

- " /Collision

- Warning

Surround View

" Lane Departure
Warning

Surround View

I Long-Range Radar

M LIDAR

* Camera

M Short-/Medium Range Radar
M Ultrasound
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Blind Spot Detection (BSD) Forward / Rear Collision
Majorly based on RADAR Warnlng System (FCW & RCW)

sensors. However it can
be built on LiDAR, Camera Majorly based on RADAR
and Ultrasonic sensor and LiDAR sensors

cu R R ENT KEY Autonomous Emergency O

Braking (AEB) It is based on Camera and

ACTIVE SAFETY | Gaaam™ ADAS FEATURES
IN AUTOMOBILE
SYSTE Ms | |\l|J DS ST(l)?Y O Cross Traffic Alert
INCLU DE- Adaptive Cruise Control @ [SICTA)" T

(ACC)
Majorly based on RADAR
and LiDAR sensors

sensors. However it can be build
on LiDAR and Camera sensors

. |+ \ Lane Change Assist
.|+ (LCA)
It is build on Camera
o o and LiDAR sensors
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MORE VEHICLES WITH MORE SAFETY SYSTEMS

Global ADAS unit shipments in 2020, by OEM (in millions)

2016

2015

General Motors Group 15.5

2014

2013

Ford Group
2012

2011

2010 Fiat Chrysler Automohiles Group

-« [ D
)
2,:: 2008 _ Hyundai Group
S
= o D |
[®) VW Group
)
(@]
S 2004 -
()] - Daimler Group
o 23
o
= o .

2001 - BMW Group

2000 -

1999 Geely Grou

B y p
0 10 20 30 40 50 60
0 2.5 5 7.5 10 12.5 15 17.5
MILLIONS OF UNITS Shipments in million units

Source: https://www.statista.com/statistics/430012/global-shipments-of-advanced-driver-assistance-systems-by-oem/
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A Driver Level 1 An advanced driver assistance system (ADAS) on the vehicle can sometimes
ssistance

assist the human driver with either steering or braking/accelerating, but not both

Vehicle is controlled by simultaneously.
the driver, but some

driving assist features
may be included in the

vehicle design.
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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.

Systems

Level 2

THE ELECTRONIC CAR HOEMANNITG

An advanced driver assistance system (ADAS) on the vehicle can itself actually
control both steering and braking/accelerating simultaneously under some
circumstances. The human driver must continue to pay full attention (“monitor the
driving environment”) at all times and perform the rest of the driving task.



Advanced

e THE ELECTRONIC CAR

Systems

“ Level 3 An Automated Driving System (ADS) on the vehicle can itself perform all aspects of
T P the driving task under some circumstances. In those circumstances, the human
Automation driver must be ready to take back control at any time when the ADS requests the

human driver to do so. In all other circumstances, the human driver performs the

Driver is a necessity, but ..
is not required to monitor drlvmg task.
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.

Level 4

THE ELECTRONIC CAR HOEMANNITG

An Automated Driving System (ADS) on the vehicle can itself perform all driving
tasks and monitor the driving environment — essentially, do all the driving —in
certain circumstances. The human need not pay attention in those circumstances.
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Full
Automation

The vehicle is capable of
performing all driving

functions under all
conditions. The driver
may have the option to

control the vehicle.

Level 5

THE ELECTRONIC CAR HOEMANNITG

An Automated Driving System (ADS) on the vehicle can do all the driving in all

circumstances. The human occupants are just passengers and need never be
involved in driving.
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TERMINOLOGY EXAMPLE

« RESET : restart a program and subroutines or a * AGIF plug in | a breaker
mechanical device

» RELEARN : re-assign a set of instructions to an  Asteering angle sensor | a LDW sensor |
electronic component based on circumstances
and dynamic activity

« CALIBRATION : Set the parameters of a device » An autonomous cruise control radar or lidar
based on the known precise location of another
device
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ST ATI c Static calibrations require:
« Additional space
Less common  Specialized equipment

« May require a drive cycle to confirm
the calibration

D ' N AM Ic Dynamic calibrations require:

« Adrive cycle
Most common  Ascan tool

 In some cases, specialized tools
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Systems that intervene on behalf of the driver = >
'%

1 Auto braking | Monitors | Notifies | Reacts by applying the (A/// KA/A
brakes ool IO P
» Is dependent in the straight ahead direction of the vehicle R e il
+ The sensors are forward looking o el

Systems that inform the driver

Blind spot | Monitors | Notifies the driver (turns a light on, sounds a chime,

vibrate the seat and or steering wheel
* Is not dependent on the straight ahead direction of the vehicle

» The sensors are not forward looking
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STATIC SYSTEM ADAPTIVE SYSTEMS

* Fixed calibration set at vehicle factory  Sensors automatically adjusts calibration to
accommodate for changes in vehicle thrust line
« Sensor does not change calibration unless (learns the new position)

physically altered or damaged
 Automatic calibration requires certain drive cycle

* Changes in vehicle thrust line / alignment, affect parameters to be met
system calibration — correcting thrust line will
correct the calibration  System calibration and validation must be

performed when vehicle alignment is changed

 Generally requires a diagnostic tool and target(s)
or special calibration tool » Generally does not require target or special tools
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STATIC

Static calibrations require: E o + o 113
* Additional space el el e s e
« Specialized equipment
* May require a drive cycle

to confirm the calibration
 Often requires a target

(front) (front) (front) (rear)

Here is an example of a 2105 Infinity Q50
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) CHANGE VEHICLE 2015 Infinti Q50 3.7L Eng Premium

INFINITY Q50 | promwwmn

DRIVER ASSISTANCE SYSTEM (ACTIVE LANE CONTROL) (EXC HYBRID)

Expand/Collapse Index

DTC INDEX
+ [§ PrECAUTION
—1 [§ sYSTEM DESCRIPTION
7 [§ COMPONENT PARTS
¥ [§ system
+ [§ oPEraTION
+ [ HANDLING PRECAUTION
+ [§ DIAGNOSIS SYSTEM (LANE CAMERA UNIT)
+ [§ DIAGNOSIS SYSTEM (CHASSIS CONTROL MODULE)
7 [§ Ecu DIAGNOSIS INFORMATION
+ [§ WIRING DIAGRAM
= [§ BASIC INSPECTION
+ [§ DIAGNOSIS AND REPAIR WORK FLOW
+ [§ PRE-INSPECTION FOR DIAGNOSIS
¥ ACTION TEST
— [E ADDITIONAL SERVICE WHEN REPLACING LANE CAMERA UNIT
& DESCRIPTION

Always adjust the camera aiming after removing and installing or replacing the lane camera unit.

SERVICE
INFORMATION
WHEN
REPLACING A
CAMERA

DRIVER ASSISTANCE SYSTEM (ACTIVE ...
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INFINITY Q50

ASSEMBLE THE JIG

3. PREPARATION OF AIMING ADJUSTMENT JIG

PRINT THE TARGETS

2015 Infiniti Q50 3.7L Eng Premium 1. Print out the target mark attached in this service information. Refer to WORK PROCEDURE (TARGET MARK SAMPLE) .
2. Stick a printed target mark on the board with a scotch tape or a piece of double-sided tape.

Prepare the aiming adjustment jig according to the following procedure and the figure.

WORK PROCEDURE (TARGET MARK SAMPLE)

/A CAUTION:
WORK PROCEDURE (TARGET MARK SAMPLE) o ) ) . ) - o ) .
s Be sure to measure dimensions correctly and make adjusiment jig because the system may not operate normally.
*] NOTE: Print this illustration so that the diameter of the arcle is 200 mm (7.87 in). * Use the board that pe_r'[phe_r'a,l' ared D_f the target is monochrome such as a white-board.
s Notice that the cross of the target is horizontal and vertical.
@,Fig 1: Target Mark Sample * Notice that the target board is vertical on the ground.

@ Fig 1: Identifying Camera Aiming
Adjustment Jig

N

* J
o} * L o}

Courtesy of NISSAN NORTH AMERICA. INC.

View Full-Screen

Courtesy of NISSAN NORTH AMERICA, INC.

View Full-Screen

Information available in ShopkeyPro information system
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AN SERVICEMANUAL |~

Additional space required for ADAS system DRIVER ASSISTANCE SYSTEM (ACTIVE LANE CONTROL) (EXC HYBRID)
calibration

£ CAUTION: Be careful so that a marking point is not changed.

This can require additional space in front of the
bay as large as 33 feet (10 meters) by 16 feet (5
meters) and demand various clear, level spaces
within that rectangle.

12. Position the center of the right target to point of.

& Fig 4: Positioning Center Of Right
Target To Target Setting Point

il
‘ 3,850 mm Target
-} (151.57 in) setting
! [« > point
P -~ E Left target
< 33 FT (10 meters) > =
a & S
e 0! < J/ Right target
! 000 000 | wi 2
' o0 oo 1 Ul 3,850 mm
! A . ' -4 (151.57 in)
e | S N\ i Y ) 1 ‘ Vehicle center line
35 | ||@® 7 { D ||lee®|| | (7]
2 l||ee® D ||@® ! 0!
o ' !
as | ||®@® || o® 1 ; Courtesy of NISSAN NORTH AMERICA, INC
! — — | I g View Full-Screen
! 1
| IIEI N ! x|
] 000 ooo | (]
(R S T
/4 CAUTION:
| € 26.25 FT (8 meters) ® Be sure to place the board that the cross of the target is horizontal and vertical.

® Fix point with a cone that hung down from the right side target.
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Dynamic calibrations require:
* Adrive cycle
DYNAM Ic  Ascan tool

* |n some cases, specialized tools

?
CHANGE VEHICLE 2015 Chevrolet Colorado 3.6L Eng Z71 RECALLS/CAMPAIGN.

Contact Us Settings  Logout

SERVICE MANUAL |~ SNAP ON EQUIPMENT ~

LANE DEPARTURE

&3 Calibration

The calibration process for the front view camera system is necessary when a front view camera module is replaced by a new one. This process shall not be required when only replacing the windshield and the front view

camera module has been mounted again properly. This process shall be completed within 3-5 minutes when the correct driving conditions are met. If conditions are not met, the front view camera module shall continuously run the service point
calibration until successfully completed. This process shall work across ignition cycles and shall not be required to be re-initialized at start up. If the Lane Departure Warning Switch is pressed during calibration, the indictor will flash momentarily and
then stay out - this is normal operation.

During this time the Lane Departure Waming amber indicator will illuminate.

To calibrate the front camera, operate the vehicle in the following conditions until the calibration is complete:

NOTE: If the front view camera module calibration is not completed during the current ignition cycle, it will restart in next ignition cycle.
"Service Front Camera" will be displayed until successful calibration and DTC B1008 4B may be active. When Lane Departure Warmning is on,
the indicator is green if Lane Departure Warning is available to warn of a lane departure. If the vehicle crosses a detected lane marking
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CALIBRATION PROCEDURE

Using a scan tool to invoke the calibration procedure

CHANGE VEHICLE 2015 Chevrolet Colorado 3 6L Eng Z71

AN SERVICE MANUAL |~

OBJECT DETECTION SYSTEM I

Calibration Procedure

. Apply the parking brake.
. Place the transmission in Park (if applicable)
- _Install scan tool

. Navigate to the module diagnostics menu

. Select Frontview Camera Module
- . Select Configuration/ Reset Functions menu ltem

. Select the Frontview Camera Learn procedure and follow the directions displayed on the screen.
. Drive the vehicle to complete calibration.

N0 A WN =

ol
q

Once the procedure is complete, the amber indicator will turn off. Shortly after the green ready to assist light should turn on as long as all conditions are met for normal operation. The system is then ready to assist.



Advanced

hes THE ELECTRONIC CAR

Systems

ADAS COVERAGE

How do you know?
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ADVANCED DRIVER ASSIST W
SYSTEMS GUIDE BOOK FOR ADVANCED AUTOMOTIVE SYSTEMS

QUICK GUIDE FOR WHEEL ALIGNMENT SYSTEMS AND DIAGNOSTIC TOOLS

Blind Spot Detection (BSD) Forward / Rear Collision

oty e or Waring Systom (FOW & RCW)

be built on LIDAR, Camera x\ﬂt:g.i't:izﬁ:)r;sRADAR COVERAGE INCLUDES THE FOLLOWING
and Ultrasonic sensor

ADAS « ASC A5 + TPMS

Autonomous Emergency

el © ) sumanenn = OVER 4000 VEHICLES

LioaRsamaars ADAS FEATURES e semerssar Mak « ADVANCED DRIVER ASSISTANCE SYSTEMS
* aKe
IN AUTOMOBILE « ACTIVE SAFETY CONTROLS
INDUSTRY Cross Traffic Alert ° Model
Adaptive Cruise Control @ [ (CTA) * STEERING ANGLE SENSOR RESET
Normally based an RADAR
(ACC) sensors.anweuEr it can be build d S u b- n] Od el

* TIRE PRESSURE MONITORING SYSTEM

Majorly based on RADAR on LiDAR and Camera sensors

‘m’ * Platform ID

Lane Change Assist

{LCA)
It is build on Camera
o o and LiDAR sensors
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COMPREHENSIVE COVERAGE VEHICLE SPECIFIC

Coverage example

R
- Snap-on® Total Shop Solutions
Wow. 15 5-S1GpON. Com

=
I
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THE TECHNICIAN NEEDS TO KNOW A LOT MORE ABOUT
THE VEHICLE TODAY THAN HE DID 10 YEARS AGO
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ADAS (Vehicle Specific OEM information)

VEHICLE SELECTION

ADAS Procedures CIATILTL =

THE ELECTRONIC CAR

INFORMATION WINDOW
» ADAS systems notification

FORD 2vid> ru>- S rwy

VEHICLE SELECTION

s |The highlighted adjustments may require additional
Advanced Driver

1 parts
|1 | | Assist System

Q 0 " |available

Caster

» ADAS vehicle specific
systems notification

ALIGNMENT PROCEDURE

»  Collision avoidance
e |LDW reset

PARTSANLC "Y0LS

* The information window
contains OEM vehicle specific
information on ADAS S
procedures

CUSTOMEF ‘MATION

(1) [This vehicle requires loading |

INFORMATION WINDOW
»  Special alignment procedures

0

JohnBean

INFORMATION WINDOW

Front mll‘\ pr(

Caster

Camber 1 55
SAl -
Individual Toe 0.00° 0. o

ear i pref o
-1.20¢

0.15°

koay interior (3)

prakes Control Systems (1)
ampaign (1)

harging Systems (1)
ollision/Avoidance (1)

DEM Ref Title Pub
Date

GO000136 ADAPTIVE CRUISE CONTROL & COLLISION WARNING 2017~

N

RADAR ALIGNMENT PROCESS 04-01

Cooling Fan (1)

Cooling Fans (1)

max
0.50°

0.50°

BACK

J

0 ' INFORMATION WINDOW
Technical service bulletins

* Recalls

Special alignment procedures

NEXT
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& https://lwww2.shopkeypro.com/Print/Index?content=article&module=false&tab=false &terms=false&hidelLogo=false

ADAS

Vehicle Specific OEM information | ShopkeyPro Cancel

| = Once the C-CM calibration procedure is activated, a message will appear in the dual display

Nrtinne instrument cluster. Older style clusters will have a flashing amber symbol instead.
NOTE « Vehicle Horizontal Drive Cycle Process:
RO”Ing radius can be useful o Vehicle must be driven in the same key cycle
here- The tire Size mUSt be in = If a key cycle or power loss occurs before completion of the alignment procedure, the sensor
compliance will exit the procedure. The message will change to "Adaptive Cruise Not Available” for dual

display clusters.

= |VEHICLE SELECTION FORD 2015 FUSION ALl Models FWD

i l&'_""““""‘" adjusiments may require addwional o If the vehicle does not have the original equipment tires
s

= Check that the tire size matches what is programmed in the PCM. If there is a mismatch, the
Adaptive Cruise Contral (ACC) alignment process may not complete, or the customer may
experience stuttering or surging during usage of the cruise control. Upon successful complet
of the alignment procedure, the "Front Sensor Not Aligned” message will clear and normal
instrument cluster display will resume. For older clusters, the amber light will cease blinking.

MANUFACTURER SPECIFIC
»  LDW reset procedure

« Targets

= While driving the car during Horizontal Alignment mode, the radar is constantly scanning for
stationary targets.

= Once it detects enough targets (around 250) it will align and the "Front Sensor Mot Aligned”
message will disappear from the cluster.

Y| NOTE: Driving in areas with more stationary metallic objects will align the radar
faster than in areas with fewer.

o This picture shows a target-rich environment. Steel fence posts run next to the road along wi
signs and light posts. Each post, sign and pole counts as a single target.

= This picture shows a target-poor environment (very few targets) the vehicle will need
significantly longer drive time to detect enough stationary targets in order to align.
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DIAGNOSTIC TOOL

« SYSTEM DATA AND PROCEDURES
 BI-DIRECTIONAL COMMUNICATION
* DRIVE CYCLE TEST

 ADAS RESET PROCEDURES

* ONE-TOUCH FULL VEHICLE CODE
SCAN & CLEAR
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ADVANCED FEATURES
ROLLING RADIUS
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AWD (All Wheel Drive)

THE PROBLEM

30.1"
Size does matter, here is the difference between
the two tires.

e 1isa25565R17 10" 10" 671 Revs/Mile 695 Revs/Mile
e 2isa25560R17
The difference equates to 24 revolutions per mile

Speedometer Error

« DETECTS WEAR DIFFERENCES AS LOW AS (Set Size1 to OEM Size)
1% Reading 20 mph 30 mph 40 mph 50 mph 60 mph 70 mph 80 mph 90 mph
Actual 19.3 28.9 38.5 48.2 57.8 67.4 Tt 86.7

Negative effect on vehicle speed sensor  Vehicle speed sensors are important to ADAS and ABS functionality.
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ROLLING RADIUS
Patented and exclusive feature
HOW IT WORKS ——— FORD 25152018 NG (PERFOBAC PACKAG COUP, TRACK PACKAG
The alignment equipment e Torrohees oG
measures the rolling radius of - .
each tire during the compensation \YZ/ " el

errors and tire wear.
procedure Ao f f
difference between
the left and right 26.37" A% —P 27.85"
An error message will appear if igigelieeels * I8 *

the difference is too great

P_ercentage
Although the tires might be “of the o e
same size” the circumference is rolling radius
what really counts
Percentage
-l%h difference between
2 Section the left and right rear
¥ height rolling radius
~ |

__________ o e

BACK SKIP

RADIUS

b section

A
ROLLING l
¥ height




Advanced

hes THE ELECTRONIC CAR

Systems

WHAT IS THE SPEC FOR ROLLING RADIUS BIAS?

Here are some examples :

Audi As published in their vehicle owner's manual, "rolling radius of all 4 tires
must remain the same" or within 4/32-inch of each other in remaining tread depth.

| :.?"m Porsche Cayenne within 30% of the other tire on the same axle's remaining
. tread wear.
:?DJI_!T;G,[ ‘ diameter
d § hoigh Nissan GT-R when replacing less than four (4) tires, each tire continuing in

service must have at least 6/32 inch (5 mm) of remaining tread depth.

Subaru Within 1/4-inch of tire circumference or about 2/32-inch of each other in
remaining tread depth.
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How does the ESC computer determine the actual
path ?

WHEEL SPEEDS
LF RF
1. 1.

MARK 20
ABS/ASC

The wheel speed sensors provide
the actual direction of the vehicle
along with the yaw sensor
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CODE SCAN (BLUEPRINTING THE VEHICLE)

Code scanning using a scan tool

Electromechanical power steering controller scan
Chrysler position statement on scan tool and scanning
EPMS controller data illustration
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POSITION STATEMENT

Vehicle manufacturers are issuing position statements

ANY of the following conditions could trigger UTCs prior to or during collision repairs, which could resultin improper vehicle per formance:

p Viehicleis involved in an accident or collision, even though the damage may appear minor

p Vehicle has been in an acddent with or without air bag deployment

= Voltage loss, including battery disconnects and hybrid battery disabling

p Significant vehicle disassembily induding, but not limited to, bumpers, door handles, headlamps and mirmors
B |nterior trim repair or removal

p Glass removal and replacement operations

Any repairs performed without using Mopar parts and not following published repair gudelines and procedures, may expose
curment or future vehicle owners and occupants to unnecessary risk.

If faults were stored in the DTC memory for any safety or security system, then these systems MUST ba serviced according to the
repair procedures in Service Information. After performing repairs, recheck the system to determineif any active or stored DTCs
remain; if so, take appropriate service action to ensure propar function.

MOPRAR.
A Yeur Service

SCAN TOOL POSITION STATEMENT

FCA US LLC vehides, systems and components are engineered, tested and manufactured to help protect vehicle ococupants, They
are enginesred to meet or excesd both government mandated and internal corporate requirements relative to durability, NVH (noise
wvibration and harshness) and wehicle safety. Use of the Mopars wiTECH vehicle diagnostic tester (Mopar Scan Tool) is an important
part of FCA US vehicle service and maintenance. This tool contains software that aftermarket tools may not contain and can assess
whether any FCA US vehides safety and security systems contain active or stored Disgnostic Trouble Codes (DTCs).

Safety and security related systems, such as antilock brakes, supplemental restraint systems (SRS - air bags), occupant restraint
controller (ORC), seat belts, active head restraints, forward facing camera and radar, blind spot monitoring, and other automated
electronic driver assistance systems, MUST be tested for fault codes (DTCs) that could be active (current) or stored following a
collision. Use of the Mopar wiTECH wehide diagnostic tester is necessary before and after collision repair.

ANY of the following conditions could trigger DTCs prior to or during collision repairs, which could resultin improper vehicle performance:

B Vehicle is involved in an accident or collision, even though the damage may appear minor

B Vehicle has been in an acddent with or without air bag deployment

» Voltage loss, including battery disconnects and hybrid battery disabling

» Significant vehicle disassembly induding, but not limited to, bumpers, door handles, headlamps and mirrors
B Interior trim repair or removal

B Glass removal and replacement operations

Any repairs performed without using Mopar parts and not following published repair guidelines and procedures, may expose
current or future vehicle owners and occupants to unnecessary risk.

If faults were stored in the OTC memory for any safety or security system, then these systems MUST be serviced according tothe
repair procedures in Service Information. After performing repairs, recheck the system to determineif any active or stored DTCs
remain; if 50, take appropriate service action to ensure proper function.

SRS AIR BAG SQUIB STATUS

Multistage air bags with multiple initiators (squibs) MUST bechecked to determine that all squibs were used during thedeployment
event. The Driver Air Bag (DAB) and Passenger Air Bag (PAB) are deployed by electrical signals generated by the Occupant
Restraint Controller (ORC) through the driver or passenger squib circuits {up to 3) to the initiators in the air bag inflators,
Typically, all initistors are exhausted and all potentially hazardous chemicals are burned during an air bag deployment event.

Howewver, it is possible for only one initiator to be exhausted; therefore, you MUST aways confirm that all initiators have been
eycled to minimize the risk of improper handling or disposal of potentially live pyrotechnic or hazardous materials. This procedure
must be performed using the Mopar wiTECH diagnostic scan tool or at 8 company such as Collision Diagnostic Services that
diagnostically remotely scans the wehicle using FCA US scan tools in conjunction with their patented asTech device, to verify the
status of all air bag sguibs, prior to removing deployed air bags from the vehicle for disposal.

B Service Information can be obtained at www .oem lstop.com
» Mopar wiTECH scan tools can be purchased from https:/imopar.snapon.com

ih “I-v ’i -En - DGDGI# @ m @ - e a

G FOA LSS LLC. M fighes Fesrved. Chirysier, Dodge, Jeep, Ram, Mogsr and SRT am regetered rademarksof FCAUSLLC.
FUAT i & reggistenmead trmd ertiark of FCA Group Markearg S Ul s under oarsaby FOA LS LI
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POSITION STATEMENT

Vehicle manufacturers are issuing position statements
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NISSAN

Collision Position Statement-
Pre- and Post-Repair Scanning
Raference: NPSH-16-404

Dase! June, 20 2016

ovano

'
het wesrtee

TO: COLLISION REPAIR INDUSTRY

POSITION STATEMENT: Pre- and Post-Repair System Scanning

FRANKLIN, TN~ Nasan vehichs today have more technology and slectncal components than
ever Defore. TOday, It &S AGOREEMCY I8 MOSE Mpalr SHLANOAS Mor the vehicke 1O have & pre- and
POSt- repalr SYStem Scan 50 that the repairey is infiormed of any trouble coges pressnt, sven in
cases whare there are N0 Identiier Mghts on the dash

A pro-oepale SysBem SCan Can entify Bems wp frant That are safunctioning on 4 velicks. This
helps the repar faciity to Aully understand the scope of the colison repalr, even before
starting. The poat-repar system scan will confirm that trouble tems have bess property
FEpAred and Systems are Calbrated, helping 10 eNSure Our CUSIOMErs” Safety and SATEraCIoN

I 5 the Stance of NISSan MO Amenca, hat all of our vehices De scanned following 2
Colision repalr to help ensure the vehicles’ SyStems are COmMMunicating progerty with no
Lroubile Codes OutItANaNg. 2t I Al recomumended that, where SpOmOpriate, 4 Pre-repar Scan
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Qoing forwans

For ssaional indormation, please see service manuel saction “BCS™
Parts Warranty

Nssan North Amenca’s New Vehicle Limited Warranty, ang Limited Warranty on replacement
PArtS 00 N ApPly 10 Ay DAt har Ihan Ganuing Nisan 0rgnal sguipement pDarts.

Nissan North America will not Be responsibie for any subsegeent regair costs msocisted with &

vehicie and/er pont fadure Caused Dy the wse of pants ooher than Genuine Nissan replacement
parts

for addbiona! collicn information:

Amencan Honds Posibon Statesnent
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sued. by 2010
SUBJECT: POST-COLLISION IAONOSTIC SCAN AND CALBRATION
REQUIREMENTS FOR HONDA AND ACURA VEHICLES
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Industry Developed and
Vetted Definitions

Pre-Scan/Health Scan (Capturing Codes)

A step in the damage analysis/blueprinting process used to

identify errors, faults, and/or damage related, and unrelated, to

the collision. Pre-scanning is also done to capture diagnostic
PRE -sc AN trouble codes (DTCs). A pre-scan is not possible if the 12-volt

electrical system and vehicle communication networks are

disabled or cannot be maintained throughout the scan. If a pre-

scan is not possible because of vehicle damage, it should be
done as soon as repair progress allows it to be done safely.

I-CAR
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POST-SCAN

THE ELECTRONIC CAR

Industry Developed and
Vetted Definitions (cont’d)

Post-Scan (Identifying/Clearing Codes)

A post-repair, quality control process used to ensure
all vehicle system diagnostic trouble codes (DTCs),
related and unrelated to the collision, and those set
during the repair, have been identified and cleared. A
test drive may be required prior to clearing some
codes; some codes may only appear after certain
driving distances, key cycles, or other enable criteria
have been reached.

5 1-CAR |I-C'I‘Q
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Industry Developed and
Vetted Definitions (cont’d)

Post-Repair Calibration/Initialization (PRC/I)

A required step following the removal, installation, and/or repair of many safety and
driver convenience system parts. PRC/I may also be required if there is
damage/trauma to the mounting location(s), R&l or R&R of the

cameras/sensors/mounting locations, R&l or R&R of parts in front of, or behind,
POST REPAI R cameras and/or sensors, or R&R or R&l of closure/trim panels.

Access to OEM information is mandatory to determine if post-repair calibration is
CALIBRATION required. A scan tool that has been confirmed by the tool’'s provider to have the

required initialization/calibration capabilities for the vehicle and model year

involved, special tools, and/or a test drive following vehicle maker established
parameters may also required.

Post-repair calibration/initialization may also be referred to as aiming, health
check, module setup, relearn, zero-point calibration, initiation, or calibration.

I-CAR
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Industry Developed and
Vetted Definitions (cont’d)

Post-Repair Calibration/Initialization (PRC/I)

A required step following the removal, installation, and/or repair of many safety and
driver convenience system parts. PRC/I may also be required if there is
damage/trauma to the mounting location(s), R&l or R&R of the

cameras/sensors/mounting locations, R&l or R&R of parts in front of, or behind,
POST REPAI R cameras and/or sensors, or R&R or R&l of closure/trim panels.

Access to OEM information is mandatory to determine if post-repair calibration is
CALIBRATION required. A scan tool that has been confirmed by the tool’'s provider to have the

required initialization/calibration capabilities for the vehicle and model year

involved, special tools, and/or a test drive following vehicle maker established
parameters may also required.

Post-repair calibration/initialization may also be referred to as aiming, health
check, module setup, relearn, zero-point calibration, initiation, or calibration.

I-CAR
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CALIBRATION
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POST REPAIR
CALIBRATION

THE ELECTRONIC CAR HOEMANNITG

Subscribe | AboutUs | Contactus Welcome, Guest

Repairability Technical Support Portal
REPAIRABILITY
TECHNICAL SUPPORT
EDUCATIONAL PROGRAMS v | TECHNICAL KNOWLEDGE v | SOLUTIONS v m

Quidx Search By Vehicle | Home /| OEM Calibration Requirements Search
OEM Information

Collision Repair News OEM Calibration Requirements Search
Advanced Driver Assistance Systems (ADAS) often require post-repair
calibrations/aiming. This search tool will allow you to identify which
system(s) a particular make/model might be equipped with. You'll also be

OEM Calibration
Requirements Search

able to identify which parts and systems will set DTCs, illuminate MiLs,
require scan tools or other special equipment, and when calibrations are
required. (Note: Access to OEM information is mandatory to perform post-
repair calibration. A proper scan tool, special tools, and/or a test dnive
following OEM established parameters may also be required.)'

OEM Partial Part
Replacement Search

OEM Restraints System
Part Replacement Search

OEM Hybrid And Electric

Vehicle Disable Search OEM Calibration Requirements Search Form

OEM Glass Replacement % Make: Model: Year:

All Makes : - Select a Make H All Years

*This matrix does not currently contain all production vehicles sold in the United States. Please refer back to this page frequently to ensure the most up-to-

date information. The contents are based on the repair information availabie from the vehicle maker. Updates and additions will be posted as they become

available. To ensure that the most recent information is used, always refer to the vehicle maker's technical information.
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CODE SCANNING

Automated process that
Interrogates all on-board
computers and host controllers
for current and historical codes
as-well-as pending codes




Advanced

hes THE ELECTRONIC CAR

Systems

ELCTROMECHANICAL POWER STEERING INTERFACE

Behaviors normally D SR

associated with wheel tain Menu (PSCM)

alignment such as pulls,
drifts, and other directional

stability concerns may be

caused by other systems

Short term pull compensation
Long term pull compensation




Advanced

e THE ELECTRONIC CAR

Systems

Scanner | Power Steering Control Module | Power Steering Control Module
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CONCLUSION

The automotive Al market reported that it is expected to be valued at $783 million in 2017 and expected to reach close
to $1.1 billion by 2025, at a continuous annual growth rate of about 38.5%.

IHS Market predicted that the installation rate of Al-based systems of new vehicles would rise by 109% in 2025,
compared to the adoption rate of 8% in 2015. Al-based systems will become a standard in new vehicles especially in
these two categories:

Infotainment human-machine interface, including speech recognition and gesture recognition, eye tracking and driver
monitoring, virtual assistance and natural language interfaces.

Advanced Driver Assistance Systems (ADAS) and autonomous vehicles, including camera-based machine vision
systems, radar-based detection units, driver condition evaluation and sensor fusion engine control units (ECUs).



