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SAM 2.0 Enables Quadriplegic Race Car Driver Sam
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By Lynn Walford

Off-the-shelf technology enables IndyCar driver Sam Schmidt to drive in the Toyota
Grand Prix of Long Beach, this weekend as part of the SAM (Semi-Autonomous
Motorcar) Project.

Sam Schmidt can drive, even though he was paralyzed in a racing accident in 2000.
Previously, at the 2014 Indianapolis 500, he drove the first version of SAM in the
qualifying trials. This year, as part of SAM 2.0, technology has been updated through the
collaboration of Arrow Electronics, Freescale Semiconductor, Schmidt Peterson
Motorsports, and Conquer Paralysis Now.

“The response at Indy 500 was overwhelming. Sam is a hero in racing,” said Joe
Verrengia, global director of corporate social responsibility/co-director of the SAM Car
project, Arrow Electronics. “Not only did the crowd cheer, all the other Indy race car
drivers came out and congratulated Sam on the track.” Schmidt was able to drive at
speeds of 97 mph, and 107 mph a week later.
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A 2014 Corvette C7 Stingray is equipped with technology to enable Schmidt to operate
the car. The SAM 2.0 Stingray is controlled by Schmidt's head movements and breath
with help from a computer system, algorithms, and a safety system.

The SAM car system was specifically designed for Schmidt with technology currently
available and programmed by Arrow says Noel Marshall, applications engineer, Arrow
Electronics , who noted that there are multiple processors that control actuators that
“go on top” of the existing car controls. A co-driver sits in the passenger seat, who can
take control of the car with a joy stick, if necessary.
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Search
‘ Type keywords here |
Categories

Autonomous Car, Connected Car, Data
Security & Privacy, Design, Testing, &
Simulation, HPC, Sustainability

Topics Mentioned
Toyota

Lynn Walford

12/13/2015 9:41 AM



SAM 2.0 Enables Quadriplegic Race Car Driver Sam Schmidt to Drive -...

http://www.automotiveitnews.org/articles/699859/sam-2-0-enables-quadr...

Image: Arrow

The computers don’'t make the driving decisions, like in a self-driving car says Verrengia.

Sam Schmidt is a race car driver. His actions control the car. Schmidt, since the accident,

has remained active in car racing. He is the owner of the Schmidt Peterson Motor Sports

racing team.

Four sensors mounted on Schmidt’s hat connect to infrared cameras mounted on the

dashboard that detect his head tilt motions in order to steer the car. The windows are

tinted and feature infrared screening to optimize camera performance. In SAM 2.0,
enhanced cameras, programming, and networking enable more detailed recognition of
his head movements. These enhancements allow him to navigate a complex road

course such as the Toyota Grand Prix of Long Beach that is completed on actual streets

in the city of Long Beach.
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Schmidt controls a sip/puff device with an air tube in front of his mouth, blowing air into

the tube accelerates the car and sipping air controls the brakes. He blows air into the
tube proportional to the desired intensity of acceleration, similar to the intensity applied
by a foot to a car’s gas pedal. To slow down, he sips air through the same tube. The

computer system'’s central processors collect signals from the camera and mouth

control to control acceleration, braking, and steering.

A safety system is powered by algorithms to make sure commands sent to the

computer system are real and defined within the car’s limits. For example, if Schmidt
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sneezes, the head movement will not affect the steering of the Corvette.

The communication between all systems occuring within milliseconds is accomplished
based on a series of software algorithms. In SAM 2.0, the control processors have been
upgraded to Freescale's Quad core technology to allow for faster data transmissions

and more complex algorithm computing.
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For the Long Beach Grand Prix, GPS will be used to collect data and observe Schmidt's
speed while driving, says Marshal. She noted that at the Indy 500, GPS was used for

pass guidance, to keep the car from drifting out of the lane.

Arrow is guiding the SAM project forward in the hopes that it will improve mobility for

people with disabilities and demonstrate the power of innovation.

“You can take technology off the shelf and think about ways to get the disabled, abled.
Think beyond what is out there now,” said Marshal who beamed, “When | see Sam,
when he presses the gas pedal, he smiles and | can tell he's having a great time. It makes

me laugh, every time. He's having so much fun.”

The SAM car is displayed at Arrow headquarters in Denver, Colorado and goes for visits
with Schmidt to VA hospitals. The next race Schmidt will drive SAM 2.0 will be the Austin

Grand Prix on October 25.

® @ ® £ Comment

30f5

12/13/2015 9:41 AM



SAM 2.0 Enables Quadriplegic Race Car Driver Sam Schmidt to Drive -...

News

0 Comments Automotive iT

¥ Recommend [ Share

A fae
gy 'mooi ¥

Sort by Best ~

Be the first to comment.

ALED ON AUTOMOTIVE IT NEWS

Ford’s One-Way GoDrive

Car-Sharing Operation Green ...
DaveB — As a car manufacturer
Ford's interest in carsharing is indeed
newsworthy. But this article fails to ...

A Simple Laser Pointer Can Hack
Autonomous Cars

Cahit Biickun — False images will be
more difficult to handle than security.

Related Articles

McLaren’s New Supercar Is Hunting
Ferraris and Lambos
also categorized in Design, Testing, &
Simulation

How data-driven design could filter down

from the McLaren P1 to your next car
also categorized in Design, Testing, &
Simulation

3-D Printers Could Help Build Tomorrow's

Massive Data Centers
also categorized in Design, Testing, &
Simulation

Why Formula 1 Cars Are So Ugly This
Year
also categorized in Design, Testing, &
Simulation

3D printed car inspired by turtle skeleton
also categorized in Design, Testing, &
Simulation

4 of 5

WHAT'S THIS?

Why We're Still Waiting for Apple
CarPlay and Android Auto to ...

v1_rotate — The delay begins with
this statement: "...so they can have
some form of control." The OEMs ...

Driver Assist Can Saves Lives but
Can't Replace Drivers' Common ...

W L Simpson — Many lives could be
saved if driver's licensing required a
diploma from a defensive driving ...

http://www.automotiveitnews.org/articles/699859/sam-2-0-enables-quadr...

12/13/2015 9:41 AM



SAM 2.0 Enables Quadriplegic Race Car Driver Sam Schmidt to Drive -...

50f5

Advanced Driver Assistance Systems
Might Hurt While They Help
also published in Automotive IT News

GM introducing new generation of
modular 3- and 4-cylinder Ecotec
engines; 11 variants from 1.0L to 1.5L
also categorized in Design, Testing, &
Simulation

Video: HPC Challenges: Massive Power
Demands & The Environmental Cost -
How BMW Made a Difference

also published in Automotive IT News

Dashboards Go Digital
also published in Automotive IT News

Augmented Reality May Be Coming To A
Car Windshield Near You - ReadWrite
also categorized in Design, Testing, &
Simulation

http://www.automotiveitnews.org/articles/699859/sam-2-0-enables-quadr...

12/13/2015 9:41 AM



