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FUTURE
In autonomous vehicles
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INDUSTRY
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AUTONOMOUS
Farming
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AUTONOMOUS
Air transport

Air Bus A 320
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AUTONOMOUS
Truck Platooning
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ADVANCED DRIVER-ASSISTANCE 

SYSTEMS, or ADAS, are systems 

designed to help the driver with the 

driving process. 
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CURRENT KEY 

ACTIVE SAFETY 

SYSTEMS 

INCLUDE:
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MORE VEHICLES WITH MORE SAFETY SYSTEMS
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MILLIONS OF UNITS

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

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

simultaneously.
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Level 2 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.
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Level 3 An Automated Driving System (ADS) on the vehicle can itself perform all aspects of 

the driving task under some circumstances.  In those circumstances, the human 

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 

driving task.
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Level 4 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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Level 5 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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ADVANCED ALIGNMENT
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TERMINOLOGY

• RESET : restart a program and subroutines or a 

mechanical device

• RELEARN : re-assign a set of instructions to an 

electronic component based on circumstances 

and dynamic activity

• CALIBRATION : Set the parameters of a device 

based on the known precise location of another 

device

EXAMPLE

• A GIF plug in | a breaker

• A steering angle sensor | a LDW sensor | 

• An autonomous cruise control radar or lidar
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Static calibrations require:

• Additional space

• Specialized equipment

• May require a drive cycle to confirm 

the calibration

Dynamic calibrations require:

• A drive cycle

• A scan tool

• In some cases, specialized tools

DYNAMIC
Most common

STATIC
Less common
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Systems that intervene on behalf of the driver

Systems that inform the driver

Auto braking | Monitors | Notifies | Reacts by applying the 

brakes

• Is dependent in the straight ahead direction of the vehicle 

• The sensors are forward looking

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

1

2
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STATIC SYSTEM

• Fixed calibration set at vehicle factory

• Sensor does not change calibration unless 

physically altered or damaged

• Changes in vehicle thrust line / alignment, affect 

system calibration – correcting thrust line will 

correct the calibration

• Generally requires a diagnostic tool and target(s) 

or special calibration tool

ADAPTIVE SYSTEMS

• Sensors automatically adjusts calibration to 

accommodate for changes in vehicle thrust line 

(learns the new position)

• Automatic calibration requires certain drive cycle 

parameters to be met

• System calibration and validation must be 

performed when vehicle alignment is changed

• Generally does not require target or special tools
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Static calibrations require:

• Additional space

• Specialized equipment

• May require a drive cycle 

to confirm the calibration

• Often requires a target

STATIC

Here is an example of a 2105 Infinity Q50
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SERVICE 

INFORMATION 

WHEN 

REPLACING A 

CAMERA

INFINITY Q50



ADAS THE ELECTRONIC CAR
Advanced

Driver

Assist

Systems

PRINT THE TARGETS

ASSEMBLE THE JIG

Information available in  ShopkeyPro information system

INFINITY Q50
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Additional space required for ADAS system 

calibration

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.

ADAS AREA

33 FT (10 meters)

26.25 FT (8 meters)

1
6

 FT (4
.8

 
m

eters)
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Dynamic calibrations require:

• A drive cycle

• A scan tool

• In some cases, specialized tools

DYNAMIC

LANE DEPARTURE
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CALIBRATION PROCEDURE
Using a scan tool to invoke the calibration procedure
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ADAS COVERAGE
How do you know?
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= OVER 4000 VEHICLES

• Make

• Model

• Sub-model

• Platform ID

ADVANCED DRIVER ASSIST 

SYSTEMS GUIDE BOOK
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VEHICLE SPECIFIC
Coverage example

COMPREHENSIVE COVERAGE
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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)

ADAS Procedures

• ADAS vehicle specific 

systems notification 

• The information window 

contains OEM vehicle specific 

information on ADAS 

procedures

INFORMATION WINDOW
• Technical service bulletins

• Recalls

• Special alignment proceduresINFORMATION WINDOW
• Collision avoidance

• LDW reset

INFORMATION WINDOW
• ADAS systems notification

INFORMATION WINDOW
• Special alignment procedures
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ADAS 
Vehicle Specific OEM information | ShopkeyPro

MANUFACTURER SPECIFIC

• LDW reset procedure

NOTE:

Rolling radius can be useful 

here.  The tire size must be in 

compliance
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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)

7

THE PROBLEM

Size does matter, here is the difference between 

the two tires.  

• 1 is a 255 65 R17

• 2 is a 255 60 R17

The difference equates to 24 revolutions per mile

• DETECTS WEAR DIFFERENCES AS LOW AS 

1%

Negative effect on vehicle speed sensor Vehicle speed sensors are important to ADAS and ABS functionality.
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ROLLING RADIUS

HOW IT WORKS

The alignment equipment 

measures the rolling radius of 

each tire during the compensation 

procedure

An error message will appear if 

the difference is too great

Although the tires might be “of the 

same size” the circumference is 

what really counts

Percentage 

difference between 

the left and right 

front rolling radius

Percentage 

difference between 

the left and right rear 

rolling radius

Percentage 

difference between 

the front and rear 

rolling radius

Patented and exclusive feature
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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.

Porsche Cayenne within 30% of the other tire on the same axle's remaining 

tread wear.

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 ?

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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Vehicle manufacturers are issuing position statements

POSITION STATEMENT
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Vehicle manufacturers are issuing position statements

POSITION STATEMENT
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PRE-SCAN
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POST-SCAN
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POST REPAIR

CALIBRATION
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POST REPAIR

CALIBRATION
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POST REPAIR

CALIBRATION
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POST REPAIR

CALIBRATION
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POST REPAIR

CALIBRATION
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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
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Behaviors normally 

associated with wheel 

alignment such as pulls, 

drifts, and other directional 

stability concerns may be 

caused by other systems

• Short term pull compensation

• Long term pull compensation

ELCTROMECHANICAL POWER STEERING INTERFACE
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SHORT AND LONG TERM PULL COMPENSATION

Active pull, drift, road 

crown, and cross wind 

compensation
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CONCLUSION

The automotive AI 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 AI-based systems of new vehicles would rise by 109% in 2025, 

compared to the adoption rate of 8% in 2015. AI-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).


