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WHEN TECHNOLOGY IS DEFECTIVE OR ABSENT:
 AN OVERVIEW OF COLLISION AVOIDANCE TECHNOLOGY, ELECTRONIC

CONTROL MODULES, AIRBAGS, AND MORE

COLLISION AVOIDANCE TECHNOLOGY (CAT)

Systems designed to avoid vehicle crashes are often described as “Collision Avoidance

Technology.”  The National Safety Counsel estimates that approximately 4.5 million people

were seriously injured and 40,000 people lost their lives in car crashes in 20181.  Crashes are

the result of many circumstances, including driver distraction and inattention, environmental

conditions, poor highway design and maintenance, and poorly designed and maintained

vehicles.  A significant share of these highway crashes is likely avoidable if drivers are

provided sufficient warning to make the right choices and if the vehicles themselves react to

impending crashes. 

Collision Avoidance Technology (CAT) is designed to do exactly what it is called, avoid

collisions.  CAT systems use technology to gather, process and react to data about the vehicle

and it surroundings.  Cameras, sensors, radar and lidar (remote sensing method that uses

light in the form of a pulsed laser) are used to gather information about the vehicle and its

environment.  Computers and algorithms analyze the gathered data and choose how the

vehicle should react.  Actuators, or devices that effectuate the decisions of the data

processors, implement these choices.  They are motors that turn the wheels, pumps that apply

the brakes, etc.

1 Vehicle Deaths Estimated at 40,000 for Third Straight Year , National Safety Council,
https://www.nsc.org/road-safety/safety-topics/fatality-estimates.
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Types of Collision Avoidance Technology

• Forward Collision Warnings

Forward Collision Warnings focus on the area in front of the vehicle and

warn the driver of an impending frontal collision.  Forward Collision

Warnings use cameras, radar, and laser equipment for vehicle

recognition and measurement of any obstacle in the vehicle’s path. 

Drivers are alerted to apply the brakes by visual, audio, or haptic

(vibrations) warnings when there is a risk of an impending collision.

• Forward Automatic Emergency Braking

Forward Automatic Emergency Braking (AEB) also concentrates on the

area in front of the vehicle.  When the AEB system detects a collision

about to happen, it applies the brakes to prevent the vehicle from

crashing into the forward vehicle or, if that fails, to lessen the severity of

the crash.  All U.S. automakers agreed with NHTSA to make AEB and

forward collision warnings a standard feature on new cars no later than

2022.

• Adaptive Cruise Control

Adaptive Cruise Control manages a vehicle’s acceleration and braking to

keep a reasonable distance between it and the forward vehicle. In

addition, if another vehicle enters the lane of travel in front of the ACC
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vehicle, the brakes of the vehicle with adaptive cruise control will be

applied to avoid a rear end collision. 

Lane Keeping Assistance and Lane Departure Warnings

Lane Keeping Assistance controls a vehicle’s steering and keeps it

centered in its lane so it won’t veer into an adjoining lane.  Lane

Departure Warnings alert the driver, should the vehicle depart from its

lane of travel.  This technology relies on a camera located high up in the

windshield, often as part of the rearview mirror hardware.

• Blind Spot Warnings

Blind Spot Warning systems monitor the blind spots on either side of  and

behind the vehicle, informing the driver of other vehicles or objects in

these areas, which otherwise would remain unseen. The driver is made

aware of the presence of the other vehicle or object by the flashing

indicator and an audible signal.

• Rear Cross Traffic Warnings

Rear Cross Traffic Warnings apply when the vehicle is in reverse, and

alert the driver of vehicles and objects to the rear of the vehicle.
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• Pedestrian CAT

Technologies are being developed for automated vehicles to detect

pedestrians prior to potentially fatal collisions. However, camera-based

systems, the most affordable detection technology, are not expected to

be effective in pedestrian fatality mitigation. Pedestrian detection is more

successfully accomplished by a combination of cameras, lidar, and radar

based detection systems—expensive technology.  Even though it is only

about 40% effective.2

• Check Back Seat Warning

Designed as a reminder not to leave the kids in the car seat.

Current Vehicle Manufacturers that Use Collision Avoidance Technology

Technology Automakers

Forward Collision Warning Acura, Audi, BMW, Cadillac, Chevrolet, Chrysler, Ford,
GMC, Honda, Hyundai, Infiniti, Jeep, Kia, Lexus, Lincoln,
Mazda, Mercedes-Benz, Mitsubishi, Subaru, Tesla,
Toyota, Nissan, Porsche, Volkswagon, Volvo

Blind Spot Warnings Acura, Audi, BMW, Buick Cadillac, Chevrolet, Chrysler,
Ford, GMC, Honda, Hyundai, Infiniti, Jaguar, Jeep, Kia,
Lexus, Lincoln Mazda, Mercedes-Benz, Mitsubishi, Nissan,
Porsche, Subaru, Tesla, Toyota, Volkswagon, Volvo

2  Automatic Emergency Braking with Pedestrian Detection, AAA NewsRoom.AAA.com, October 2019,
https://www.aaa.com/AAA/common/aar/files/Research-Report-Pedestrian-Detection.pdf?utm_source=newsletter&ut
m_medium=email&utm_campaign=newsletter_axiosautonomousvehicles&stream=autonomous-vehicles
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Rear Cross Traffic
Warnings

Acura, Audi, BMW, Buick, Cadillac, Chevrolet, Chrysler,
Ford, GMC, Honda, Hyundai, Infiniti, Jeep, Kia, Lexus,
Lincoln, Mazda, Mercedes-Benz, Mitsubishi, Nissan,
Subaru, Toyota, Volkswagon, Volvo

Reverse Automatic
Emergency Braking

BMW, Cadillac, Infiniti, Jeep, Subaru, Toyota

Automatic Emergency
Steering

Audi, BMW, Ford, Infiniti, Jaguar, Lexus

Forward Automatic
Emergency Braking

Audi, Acura, BMW, Buick, Cadillac, Chevrolet, Chrysler,
Ford, GMC, Honda, Hyundai, Infiniti, Jaguar, Jeep, Kia,
Lexus, Lincoln, Mazda, Mercedes-Benz, Mitsubishi,
Nissan, Subaru, Tesla, Toyota, Volkswagon, Volvo

Adaptive Cruise Control Acura, Audi, BMW, Buick, Cadillac, Chevrolet, Chrysler,
Dodge, Ford, Honda, Hyundai, Infiniti, Jaguar, Jeep, Kia,
Land Rover, Lexus, Lincoln, Mazda, Mercedes-Benz,
Mitsubishi, Nissan, Porsche, Subaru, Tesla, Toyota,
Volkswagon, Volvo

Land Departure Assistance Acura, Honda, Infiniti, Lexus, Nissan, Subaru, Tesla,
Toyota, Volkswagon, Volvo

Lane Departure Warnings Acura, Audi, BMW, Buick, Cadillac, Chevrolet, Chrysler,
GMC, Honda, Hyundai, Jeep, Kia, Lexus, Mazda,
Mitsubishi, Nissan, Subaru, Tesla, Toyota, Volkswagon

INJURY MITIGATION TECHNOLOGY

Each year there are millions of vehicle crashes.  For some time, vehicle manufactures

have used technology to mitigate the effects of those crashes by preventing injury or lessening

the severity of injury.  Two of the most important, and well known, technologies are seat belts

and airbags.  Both use sophisticated technology to function correctly. 

Appropriate function of these safety devices is controlled by a computer.  The computer

has different names in different vehicles.  Some call it an Airbag Control Module (ACM) while
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others call it a Restraint Control Module (RCM).  Some vehicles have two modules, a RCM

and a Power Train Control Module (PCM).  These modules govern the airbag deployment and

seat belt pretensioner firing.  The control module computers are programed to obtain data from

sensors located throughout the vehicle.  The Event Data Recorder (EDR) records the data

received by these computers.  It is informally known as the “black box.”

 Deploying the frontal airbags and firing the seat belt pretensioners generally relies on

data gathered by an accelerometer in the ACM.  An accelerometer measures the rate of

change in velocity or velocity per unit of time.  Basically, when the onset of deceleration is high

enough, the ACM deploys the airbags and pretensioners.  Additional remote sensors,

generally located in the front of the vehicle on both sides, also measure velocity over time and

send information to the ACM.

In order to prevent injury, deployment needs to be predictive, creating a difficult

engineering problem.  If sufficient acceleration, and it is usually negative acceleration or

deceleration, occurs in a sufficiently minute time period, the front airbags are deployed and

the pretensioners are fired for all seat belts.  The airbags activate within 30 milliseconds, or

almost instantaneously.  The pretensioners yank the slack in the seat belt in the same 30

milliseconds, restraining the occupants tightly to the seat back.  Both need to act at this speed

to prevent injury from the forces of the collision or a possible second impact into vehicle

structures.  Frontal airbags are tethered.  They do not come out as a balloon, but more of an

inverted cone to protect the occupant f rom facial injuries.  
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Modern vehicles are typically equipped with side impact, or side torso airbags and side

curtain airbags.  Side torso airbags and side curtain airbags not only protect the torso and the

head in side impacts, but also keep the window openings covered in case the glass breaks. 

Side curtain airbags are not only going to be inflated, but they are also tethered to keep them

in place such that they keep occupants from being partially ejected out the side windows.  

Side airbags also deploy based on accelerometer data interpreted by the ACM

computer.  The accelerometers are usually located in the pillars and door posts.  Side impacts

generally cause a lot of immediate crush, since there is no real crush zone in the side of your

car, by the time the accelerometers can be responsive.  Thus, manufacturers also equip

vehicles with pressure sensors inside the door cavities.  As the impact starts crushing the door

cavity, pressure builds up and that data also goes to the ACM computer and will deploy the

airbags.  

Sensors also measure the roll rate of the car and once that roll rate becomes high

enough, the ACM will predict that it is going to be a roll over or close to a roll over and

consequently deploy the side curtain bags.

Malfunction of any of this technology will render these safety systems ineffective.
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ELECTRONIC STABILITY CONTROL

Electronic Stability Control is pretty much standard on all newer vehicles.  It is designed

to prevent vehicle over-response in a sideslip.  It uses yaw rate sensors, wheel speed sensors,

acceleration sensors, brake activators, brake pressure sensors, and steering angle sensors. 

It uses the anti-lock braking system to selectively brake or accelerate a wheel to prevent lateral

slip.  Studies show it can prevent about 80% of single vehicle rollovers.3 

3
 NHTSA Technical Report, Statistical Anaylsis of the Effectiveness of Electronic Stability Control (ESC)

Systems-Final Report, DOT HS 810 794, July 2007, https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/810794
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TECHNOLOGY THAT STORES DATA

All newer vehicles store and record a multitude of data, particularly when a crash

occurs.  All vehicles are now equipped with an electronic data recorder, or black box.  The

data recorder is part of the ACM.  It is an “event” data recorder and only records data when

it is woken up by an event.  Activation of the pretensioners or the airbags will always wake it

up, although, occasionally it can be awakened with a slower speed crash which does not

activate the airbags.  Data on the EDR will typically include speed, braking, acceleration, yaw

rates, steering inputs and throttle position.  What is generally referred to as downloading, is

actually taking an electronic picture of what is stored in the device.

In addition to the EDR, there is the On-Board Diagnostic Port, which  contains data

about the condition of the vehicle and, in newer vehicles, the navigation and entertainment

systems store data, particularly through GPS.

Any phones in the vehicle will also likely have important data in the event of a serious

crash, including phone calls, texts, internet searches, and often GPS and navigation

information.  Other technology in the vehicle, such as Fitbit and Apple Watches, also store

movement data.

POTENTIAL DEFECTS

If a manufacturer fails to equip its vehicles with available and feasible safety technology,

or the technology does not function property, the vehicle may be defective.
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Montana Code Annotated § 27-1-719 governs design defect liability in Montana.
A person who sells a product in a defective condition is liable for the physical
harm caused by the defective product. 

* * *

A product is defective if it is dangerous to an extent beyond that anticipated by
the ordinary user. 

* * *

Strict liability recognizes that the seller is in the best position to insure product
safety.

* * *
Design defect liability therefore places the risk of loss on the manufacturer.  This
imposition of risk provides “an incentive to design and produce fail-safe products
which exceed reasonable standards of safety.” 

* * *

Design defect strict liability may be imposed even if the seller has “exercised all
possible care,” and even though the product was faultlessly manufactured.

Malcolm v. Evenflo Company, Inc., 2009 MT 285, ¶¶ 31, 32, 352 Mont. 325, 217 P.3d 514.

. . .  Montana draws “a bright line” between cases asserting strict liability in tort
and those grounded in negligence theory.

* * *

[the] issue in products liability cases is not the conduct of the ‘reasonable
person’ but the condition of the product.

Malcolm, ¶ 37.

Montana’s strict liability law emphasizes maximum protection for the consumer
and places the risk of loss on the manufacturer.

* * *
Montana’s strict liability law rejects concepts fundamental to negligence law such
as reasonableness and foreseeability.

Malcolm, ¶ 87.
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Judge Amy Eddy recently enumerated the public policy considerations which support

strict liability, as adopted by the Montana legislature, saying this:

Brandenburger enumerated various public policy considerations supporting
adoption of the strict liability doctrine: (1) The manufacturer can anticipate some
hazards and, significant to this case, guard against their recurrence, which the
consumer cannot do; (2) The cost of injury may be overwhelming to the person
injured while the risk of injury can be insured by the manufacturer and be
distributed among the public as a cost of doing business; (3) It is in the public
interest to discourage the marketing of defective products; (4) It is in the public
interest to place responsibility for injury upon the manufacturer who was
responsible for [the defective product] reaching the market; (5) That this
responsibility should also be placed upon the retailer and wholesaler of the
defective product in order that they may act as the conduit through which liability
may flow to reach the manufacturer, where ultimate responsibility lies; (6) That
because of the complexity of present day manufacturing processes and their
secretiveness, the ability to prove negligent conduct by the injured plaintiff is
almost impossible; (7) That the consumer does not have the ability to investigate
for himself the soundness of the product; and (8) That this consumer's vigilance
has been lulled by advertising, marketing devices and trademarks.
Brandenburger, 162 Mont. at 515, 513 P.2d at 273 (citations omitted).

Brandenburger further stated:

The essential rationale for imposing the doctrine of strict liability in
tort is that such imposition affords the consuming public the
maximum protection from dangerous defects in manufactured
products by requiring the manufacturer to bear the burden of
injuries and losses enhanced by such defects in its products.

Brandenburger, 162 Mont. at 517, 513 P.2d at 275 (1973).

Order re: Plaintiff’s Rule 56(c) Motion for Partial Summary Judgment Against Bristol-Myers

Squibb Company, p. 6, Dec. 29, 2017, Rogers v. Bristol-Myers Squibb Co., Montana 13th

Judicial District Court, Yellowstone County, DV-15-1204.

COK KINZLER  PLLP 13



WHAT TO DO IF YOU SUSPECT YOU HAVE A CASE

1. Save all vehicles involved in the collision;

2. Get an EDR download and download all other available information;

3. Obtain the vehicles’ service records, including prior crash records;

4. Photograph the crash site, road markings, paint, road turns and contours, any

unusual aspects of the roadway and get photographs from Google Earth, as

well;

5. Get all the weather information.  Weather may affect the operation of

technology.  You need to know about dirt, rain, snow and sleet;

6. Document the scene with a reconstruction engineer.  Most reconstruction

engineers can do 3-D laser imaging of the vehicles and roadway, as well as

drone mapping of the site.
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