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FOR IMMEDIATE RELEASE

WINTER TRUCK DRIVING: COLLISION MITIGATION
TECHNOLOGY ON SLICK ROAD CONDITIONS

Bendix Offers Behind-the-Wheel Insights on Advanced Driver Assistance Systems

AVON, Ohio — Dec. 7, 2022 — Daylight hours are getting shorter and temperatures are
dropping across the United States and Canada, signaling the season where commercial vehicle
drivers are increasingly likely to encounter slushy, snowy, and icy road conditions. As the North
American leader in the development and manufacture of active safety and braking solutions for
commercial vehicles, Bendix Commercial Vehicle Systems LLC (Bendix) is sharing insights on
what the people behind the wheel may experience from today’s collision mitigation technology
on slick surfaces, and tips on staying safer on the roads this winter.

“During our ride-and-drive safety technology demonstrations, two questions frequently
pop up,” said Fred Andersky, Bendix director — Demos, Sales & Service Training. “The first is,
‘What can | expect from collision mitigation on a slick road?’ and the second is, ‘Could an
automatic brake application cause me to lose control?’ Conveniently, the answers are found in

the inclusion of full-stability technology as a building block of collision mitigation.”

Understanding Collision Mitigation Technologies

Systems like Bendix® Wingman® Advanced™ and Wingman Fusion™ are built upon full-
stability control, which has been required on most new Class 7 and 8 air-braked tractors in the
U.S. since 2017. Full-stability technologies like Bendix® ESP (Electronic Stability Program) —
generally known in the industry as ESC (electronic stability control) — are designed to help
drivers mitigate rollovers. But importantly, they’re also engineered to potentially help a driver in
some loss-of-control, or some loss-of-vehicle-traction, conditions that can be experienced during

wintry weather.
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“Just like any safety technology, full stability is there to assist the driver — the driver is
always in control of the vehicle at all times,” Andersky emphasized. “And it is important to
remember that the system has limits: You can drive too fast and negate its benefit. But by
building the collision mitigation technology on top of stability control — which is itself built on the
antilock braking system (ABS) — we’re helping both drivers and the collision mitigation system
keep control when brakes are applied.”

Collision mitigation systems may help drivers mitigate forward crash situations by
reducing the throttle and/or applying the brakes when the system detects a potentially
threatening forward collision. The difference is that instead of a driver physically stepping on
and off pedals to engage and disengage the brakes and throttle, a collision mitigation system
may deliver the interventions using electronics in the braking system.

Using input gathered by radar, camera, and system sensors, a collision mitigation
system’s electronic control unit (ECU) continuously assesses the vehicle’s situation. If the
system determines a forward collision is imminent, then it sends signals to the brake controller,
which may reduce the throttle and/or apply the brakes. Prior to cutting the throttle and braking,
collision mitigation technology may deliver in-cab alerts as the gap between the truck and a
forward vehicle closes. It may also provide an alert before intervening.

Like a driver, the collision mitigation system may need to brake whether the road is slick
or not. And it’'s important to keep this point in mind: Safety technologies complement safe
driving practices. No commercial vehicle safety technology replaces a skilled, alert driver
exercising safe driving techniques and proactive, comprehensive driver training.

So, in terms of road conditions, collision mitigation systems are subject to the same laws
of physics as a driver: What happens when you apply the brakes on a slick surface — a surface
with the potential loss of vehicle traction? The vehicle slows and eventually stops. If skidding
starts to occur, then the ABS and stability control systems may intervene to help the driver keep
control in some situations.

The same is true for a collision mitigation system. The obvious difference is that when
either the driver or the collision mitigation technology is braking on a slick surface instead of a
dry surface, the vehicle requires more time and distance to come to a stop. This statement is
worth repeating — time and distance are critical in terms of the system detecting the
situation and braking on slick surfaces.

And now we’ll get back to those two key questions about what to expect from collision
mitigation on slick surfaces and whether automatic brake application will cause a driver to lose

control.
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Real-World Examples

The Bendix team spends a good portion of every winter at the Keweenaw Research
Center in Michigan’s Upper Peninsula, where there is no shortage of brutal winter conditions for
putting vehicles and safety systems to the test. Joining the engineers and other personnel on
site, Andersky — who holds a Class A CDL and regularly drives at Bendix demonstrations — had
the opportunity to get behind the wheel to put a truck through normal demo maneuvers, but on a
surface of slick, packed snow. He drove a 6x4 tractor with a loaded trailer, air disc brakes, and a
gross vehicle combination weight of 65,000 Ibs., and performed tests involving both a stationary
and slow-moving forward vehicle. (In this case, an inflatable “test car” was used for
demonstrations.)

Andy Pilkington, Bendix product group director — ADAS/HAD, offered, “The first thing to
understand is that the collision mitigation system must detect the situation ahead, then perform
calculations to determine if or when alerts or automatic braking is needed. The faster the truck
approaches the forward vehicle (whether it is stationary or moving), the more difficult it is to
detect and the less time the system has to react. For demonstration purposes, Fred ran two
common traffic scenarios to better illustrate system reaction.”

First, approaching a stationary car at a moderate speed, the vehicle’s collision mitigation
system detected the situation and intervened as designed: By alerting the driver, cutting the
throttle, and applying the brakes to assist. However, because of the approach speed and slick
surface, the vehicle slid — just as if the driver had applied the brakes.

According to Pilkington, it's important to note that multiple scenarios exist. He added,
“Specifically, sometimes there is not enough time or friction with the road surface to provide any
alert or sufficient braking force to mitigate impact with the forward vehicle. In other situations,
the truck can partially decelerate and may still impact the forward vehicle with a lesser speed.
And in yet another set of circumstances, there is sufficient friction with the road surface and time
to detect the situation to prevent impact altogether. The situation matters!”

“That’s one of the reasons Bendix says the driver must stay alert and deal with
potentially threatening situations themselves — the driver always has control of the vehicle and is
responsible for its safe operation,” remarked Andersky. “These collision mitigation systems are
driver assistance, NOT driver replacement.”

The next maneuver, at a higher speed, simulates the common situation of a slow-moving
vehicle in a driver’s lane of travel, with the tractor-trailer coming up fast on a slower moving
vehicle. As before, after the system detected the situation, it alerted and applied the brakes —
and in both cases, while the vehicle slowed, the speed reduction alone did not avoid the forward

vehicle: Andersky needed to swerve to prevent the collision.
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Pilkington commented, “The same possibilities detailed in the first maneuver exist here
as well. Sometimes only an alert is given or limited braking is applied, or in other situations,
maximum braking occurs; the response is contingent on the exact situation, the closure rate
with the forward vehicle, and how much time the system has to detect the situation and react.”

“In other words, the system reacted as it was designed and allowed me the opportunity
to take action,” Andersky explained. “Not all that surprising. Whether the forward vehicle is
moving or stationary, bringing a loaded tractor-trailer to a stop requires more time and distance

on a slick surface.”

The Science and Reality of the Road

The coefficient of friction represents the amount of friction between two surfaces — the
lower it is, the more easily the two surfaces will slide. Compared to a dry asphalt or concrete
surface, the coefficient of friction of truck tires on hard-packed snow or ice is up to 87% less.
Combine this situation with the mass and speed of a combination vehicle — 80,000 Ibs. and 55
mph, for instance — and we can roughly compare the stopping distance on various surfaces,
bringing the science into the real world.

Bendix testing shows that the truck that takes 335 feet to stop on dry pavement, for
example, will likely take 466 feet to stop on a wet road, 965 feet to stop on packed snow, and
1,625 feet — more than a quarter mile — to stop on ice. Nearly triple the stopping distance
between snow and dry road, and almost five times as long to stop on ice as a dry surface. This
means both the driver and the system need to be aware of what is happening down the
road to react in time.

“This is the perfect illustration of why driver alerts are so critical,” Pilkington said. “Giving
the drivers time to react before a system intervenes helps capitalize on their abilities to see
farther and also to steer — something most of today’s collision mitigation technologies don’t do.”

He added, “It also shows the value of the collision mitigation system on a slick surface:
Beyond the interventions, depending on the situation, the alerts can help re-engage the driver to
brake or take other action to avoid a hazard. And if the driver intervenes to steer around the
situation, then full stability can possibly help them keep control of the vehicle.”

As to any potential loss of control caused by system-generated collision mitigation
braking, it is no more of an issue than a driver applying brakes on the same surface, especially
since the full-stability system is already integrated to help maintain control.

“Ultimately, safe, alert drivers are the single most important factor to help mitigate

collisions on slick roads,” Andersky said. “They have advantages over technology — sight and
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steering — and they’re trained to recognize the crucial factors in increasing following distance to
create reaction time when the weather gets bad.”

About Bendix Commercial Vehicle Systems LLC

Bendix Commercial Vehicle Systems, a member of Knorr-Bremse, develops and supplies leading-edge active safety
technologies, energy management solutions, and air brake charging and control systems and components under the
Bendix® brand name for medium- and heavy-duty trucks, tractors, trailers, buses, and other commercial vehicles
throughout North America. An industry pioneer, employing more than 4,400 people, Bendix — and its wholly owned
subsidiary, R.H. Sheppard Co., Inc. — is driven to deliver the best solutions for improved vehicle safety, performance,
and overall operating cost. Contact us at 1-800-AIR-BRAKE (1-800-247-2725) or visit bendix.com. Stay connected
and informed through Bendix expert podcasts, blog posts, videos, and other resources at knowledge-dock.com.
Follow Bendix on Twitter at twitter.com/Bendix_CVS. Log on and learn from the Bendix experts at brake-school.com.
And to learn more about career opportunities at Bendix, visit bendix.com/careers.
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