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Intimidations of new systems
Soon to be history or least the norm 

◦ TPMS, ABS, Airbags

Automatic Emergency Braking 
◦ Goal of 100% production cars by 2024

Cameras and sensing equipment found in everything 
◦ Alignment equipment

◦ Sliding electric commercial doors

◦ Sinks, toilets

◦ Its all around now why not cars?

◦ Safety is increased!



AEB 
NHTSA AEB commitment by 20 auto makers

December 17, 2019 | Washington, DC

WASHINGTON – The U.S. Department of 
Transportation’s National Highway Traffic Safety 
Administration today released an update on the 
progress of 20 automakers in manufacturing new 
passenger vehicles with low-speed automatic 
emergency braking systems). The installation of AEB is 
part of a voluntary commitment by 20 automakers to 
equip virtually all new passenger vehicles with low-
speed AEB that includes forward collision warning by 
September 1, 2022.

Four manufacturers, Tesla, Volvo, Audi and Mercedes, 
have already met their voluntary commitment under 
the agreement - 3 years ahead of schedule. During the 
reporting period, September 1, 2018, through August 
31, 2019, 12 manufacturers equipped more than 75% 
of their new passenger vehicles with AEB.



J.D. POWER on AEB
Effectiveness of Automatic Emergency Braking Systems
Studies conducted in Europe, the U.S., and other regions consistently show 
that AEB is one of the most effective collision-avoidance technologies you 
can have in your vehicle.
One of the most recent studies, conducted by the Highway Loss Data 
Institute (HLDI) and the Insurance Institute for Highway Safety (IIHS) in 
April 2019, found a 50-percent reduction in front-to-rear collisions for 
vehicles with forward-collision warning and AEB, and a 56-percent 
decrease in front-to-rear crashes with injuries. Reverse automatic braking 
systems demonstrate a 78-percent reduction in collisions compared to 
vehicles equipped only with a reversing camera and parking sensors





ADAS Defined
Automated systems to assist the driver

Minimizing human error

Reducing accidents

Increasing safety

Leading us into full autonomous vehicles



ADAS Acronyms / Features
AEB Automatic Emergency Braking

FCW Forward Collision Warning

LDW Lane Departure Warning

LKW Lane keep Warning / LKA Lane Keep Assistance

ACC Adaptive Cruise Control

BSI Blind Spot Monitor / Intervention

Collision Warning / Avoidance

Automatic Parking Assist

Adaptive Lights / Wipers

Surround View

Traffic Light Recognition

Rear Cross Traffic Warning and Braking

Rearview Backing and Trailer Backing Assistance…………….MANY MORE



I-CAR website
(i-car.com/oem-
calibration-
requirements-
search.html)





Lane Keep Assist  LKA



Blind Spot Intervention

BLIND SPOT MONITORS



Adaptive Cruise Control

Adaptive Cruise Control has a speed set point and works very 
similar to traditional cruise control however can BRAKE and 
ACCELERATE to accommodate traffic for changes. It has a set 
distance to set back from the vehicle traveling in front of it 
which can be adjusted closer or farther depending on driver 
preference. 







Sensor Fusion



ADAS inputs
•Sensor fusion
• Same sensors works multiple ADAS features (LKA,ACC & AEB) 

•Sensors
• Radar

• Short range, Medium range, Long range

• Camera
• Lidar
• Ultra-sonic (sonar)

• GPS
• Night vision
• Can data INPUT

◦ WSS, SAS, Accelerometers



ADAS inputs, that need calibration
•Sensor fusion
• Same sensors works multiple ADAS features (LKA,ACC & AEB) 

•Sensors
• Radar

• Short range, Medium range, Long range

• Camera
• Lidar
• Ultra-sonic (sonar)

• GPS
• Night vision(not really calibrated--but tested)
• Can data INPUT

◦ WSS, SAS, Accelerometers, BPP….etc



Radio Detection and Ranging

Radio microwaves transmitted out and received back an echo

Distance and speed relative information gained

Not affected by rain/fog, light/dark

Works great to detect metal objects
◦ metal blocks further view

SRR up to 30 meters

MRR up to 100 meters
◦ Blind Spot Warning

◦ Rear Cross Traffic Alert

LRR up to 200 meters 
◦ ACC and FCW

Radar



Cameras
Cameras offer high resolution 

◦ Less than a megapixel
◦ I phone 7 is 12 megapixels

◦ Human eye is 576 megapixels

Requires powerful processor over Radar  & Lidar

Stereo Cameras
◦ do not require a radar

Mono Cameras 
◦ requires radar or lidar in addition

Offer color input
◦ Traffic Light Detection and brake light detection

Environmental concerns
◦ Rain, snow, ice, dirty lens, bugs juice, wax, dirt and 

debris, reflections, glare, 



Surround view & rear view cameras
Offer 360 view of vehicle

Backup view

Blind spot assistance

Trailer backing assist



Lidar
• Light detection and ranging
• Laser pulses echoed back like a radar 

signal
• Relative speed and distance gained
• More accuracy and definition than 

Radar
• Can be 360 degrees
• Very expensive (currently)
• Used in autonomous fleets like google 

and Navya
• Higher level of autonomy may require 

Lidar systems to accomplish





Ultrasonic Sonar sensors
Uses high frequency sound waves pulses that 
reflect back to measure relative short distance

Used for backup detection and park assist

Located  commonly in bumpers, or lower 
fenders



GPS
Used for seamless lane centering guidance

GM Supercruise vehicles current Cadillac models, 22 Chevy Bolt

Coming 2022+ 
Silverado 

Sierra



Sensor Fusion term
All the sensors used together like the human 5 senses

Some have advantages and disadvantages

Together cover a full range of coverage around the vehicle



When to calibrate
•Windshield replacement
• Change the view of sensor

•Collision
• Change of whole car geometry

•Wheel Alignment
• Geometry of centerline and steering change

•Parts change or removal or relocation
• Replace sensor (camera, radar, etc)

• Remove sensor for another repair



When to calibrate
•Windshield replacement
• Change the view of sensor

•Collision
• Change of whole car geometry

•Wheel Alignment
• Geometry of centerline and steering change

•Parts change or removal or relocation
• Replace sensor (camera, radar, etc)

• Remove sensor for another repair

•Diagnosis
• Fault, system malfunction or operational issue



Transmission repair encounters on ADAS
Sub frame removal 

◦ Changes alignment and thrust angle

◦ Needs steering angle reset also

Coolers replacements near grill 
◦ May require radar and or front facing surround camera R&R, then calibration

Tires & wheel changeovers
◦ Changes ride height if not OE

Aftermarket parts replacement
◦ Side mirrors

◦ bumpers and brush guards with heavy steel

Extra weight changes
◦ Towing and hauling



Transmission repair encounters on ADAS

• Pushing in a vehicle
• Careful what is under the panel
• Unintentional misalignment of radars

• Dead battery or lost adaptive and calibrations

• Test drive before and after 
• All systems scan info
• Pre-existing conditions 
• Pre and post scan

ANYTIME a sensor is even unplugged









Type of calibrations 
Static

•Done with a ADAS fixture & targets

•Requires a scan tool

•Intense, detailed directions

•Potential for errors

•Could take hours per sensor 

Dynamic

•Initiated with scan tool 

•Drive in proper condition while sensor self 
adapts

•Usually scan tool updates the status as 
percentage

•Sometimes done after a static calibration

•Dependent on conditions
• weather

• traffic

• light



Static and Dynamic calibrations

•Some vehicles will require both

•No manufacturer sticks to either

•Depends more on the brand of sensor not vehicle make



The options for ADAS equipment
•OEM

•Autel

•Bosch/Hunter

•Hella Gutman

•Texa

•As-tech



The options for ADAS equipment
•OEM

•Autel

•Bosch/Hunter

•Hella Gutman

•Texa

•As-tech



EQUIPMENT COMPARISON
Autel

•Stand alone unit only

•Fully capable scan tool

•All online training

•Documentation 
• Does not include alignment, SAS, ride height and 

other geometry considerations

•Requires yearly updates 
• ADAS & scan tool

Bosch/Hunter

•Stand alone unit &
• Integrates with aligner

•Fully capable scan tool

•Training available
• Local service reps
• Seated course available

•Complete documentation

•Requires updates yearly **
• Hunter $1200
• Bosch $1200
• Not required

• Jeopardizes hardware warranty



EQUIPMENT COMPARISON
Autel

• Fit for windshield & collision applications

• Stand alone & mobile applications

Bosch/Hunter

•Fits a full-service auto shop

•Already has align equipment

•Much more comprehension

*Both systems have cameras setup and do not require as much tape measure and plumb bob action 



Documentation
•PRE and POST scan of the systems

•Alignment performed prior ?
◦ Tire psi & size, ride height, SAS relearned

•What was source for needed calibration ?

•VIN, License plate, pic of car any damage pre-existing

•Insurance companies require for claims

•Liability coverage







Calibration and service 
Takes flat, large space to perform calibrations

◦ Most shops don’t have appropriate space

Environmental conditions
◦ Light, glare, reflections, clean glass

◦ Weather

◦ Road conditions, traffic

◦ Bumper stickers

◦ GPS or phone mount on dash or windshield

◦ No large metal objects nearby



Battery voltage is critical during 
calibrations



Ignition swith position

What is on/off/accessory?

Every auto manufacturer different

Some even key in diagnostic mode
◦ Drain battery



Tesla alignments
Use car wash mode to put in Neutral, for compensation



360 view test



Check surrounding/ background



Surround camera test



Scope tool



Ford BLISS Brake light itegrated safety 
system



Gm radar is step 
side bumpers



Questions ??
Contact information:

Kent Meckfessel

Southern Illinois University Carbondale, School of Automotive 

Automotive.siu.edu

Kmeckfessel@siu.edu


