USER STORY

THE CHALLENGE

To sample crash test data fast
enough to enable accurate

testing of a magnetic sensor

THE SOLUTION

Use MATLAB and the Data
Acquisition Toolbox to
develop an onboard crash test
system and analyze the

resulting data

THE RESULTS

B 30-40% reduction in test
and analysis time

B Data acquisiti on program
built and refined in just two
hours

B Versatile, built-in
mathematical functions for

complete data analysis

The MathWorks

In a crash, the vehicle’s internal sensors must
determine within a split second whether to
deploy the airbag, Virtually all automotive
manufacturers use accel erometer-based
sensors to detect crashes. They have found,
however, that these sensors do not always
respond accurately because they are limited to
coll ecting data at the speed of sound in metal

and detecting disturbances at single paints.

Automotive Systems Labora tory - Takata is

h elping leading automotive manufacturers
diminate inadvertent airbag deployment by
replacing the accelerometer with a magn etic
sensor, which responds to disturtbances mu ch
faster than the speed of sound in metal and
detects disturbances at multiple paints.

“With MAT LAB and the Data Acquisition
Toolbax, we devel oped an algorithm that
enables the sensor to more accura tely assess
and respond to the severity of a crash,” says
William Merrick, sensor development en gi-
neer at Automotive Sys tems Labora tory-
Takata. “This is a major improvem ent to our

previous onboard crash test system.”

THE CHALLENGE

Automotive Systems Laboratory set out to
ensure vehicle safety by devel oping and test-
ing a more reliabk crash sensor

Accelerom eters measu re the vibrations that
travel through the chassis when a car gets hit.
“The problem is, accelerometers are single-
point sensors, so the surface within the
vehicle wh ere they are mounted becomes the
most sensitive,” explains Merrick. “If the sen-
soris mounted on the floor of the car and a
s tone hits the underside, this may appear to
the sensor like a huge crash signal, which can
confuse the algorithm and in some cases

cause inadvertent airbag deployment.”

Automotive Systems Laboratory Tests Crash Sensors
Using MATLAB® and the Data Acquisition Toolbox

The Automotive Systems Laboratory crash test unit.

Researchers at Automotive Systems

Labora tory replaced the accelerom eter with a
magnetic coil that is mounted near or
around the hinge of the car door. “We gener-
atea magnetic field in certain parts of the car
and receive it with the sensor,” Merri ck
explains. “ Ina car crash, the metal in the car
door is stressed and deformed, causing the
genera ted magn etic field to become distort-
ed. The sensor emits a signal proportional to
the distortion, and that signal can trigger the
aitbag’

Testing the new magn etic technology proved
challen ging for the team. The existing
onboard crash test systems could not sample
data fast enough for the magn etic sensors.

To characterize the new sensor’s behavior, the
engineers needed to collect data to measure
its res panse to various classes of car crashes at

varying degrees of s everity.

THE SOLUTION

To collect the data, theycreated an onboard
test system built with MATLAB and the Data
Acquisiti on Toolbax. The hardware compo-
nents of the test sys tem consisted of a laptop
computer with a PCMCIA data acquisition
card. The engineers placed the laptop in a
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foam-linedbri efcase and strapped it down
within a vehicle equipped with the sensor.
Th ey then condu cted many industry- and

governmental-standard crash scenarios.

During the crash, the onboard test system
received a signal from a contact swi tch out-
sidethe car to trigger the acquisition. Using
the Data Acquisition Toolbox, the system
thenrecorded several channels of data at
highspeed including the output of the new
magnetic sensors. The output of traditional
accelerom eter sensors were also recorded for
reference. The high -lewl acquisition func-
tions in the Data Acquisition Toolbax simpli-
fied the programming task, enabling Merri ck
to wri te and refine the program in approxi-
mately two hours. The entire acquisition rou-
tine consisted of a few lines of MATLAB code
with calls to functions in the Data

Acquisition Toolbox.

Merrick then brought the acquired data back
to the lab to analy ze the sensor output using
MAT LAB and the Signal Processing Toolbax.
The numerous analysis functions available in
the MAT LAB environment made it easy to
examine the acquired signals for frequency

content and recurring waveform trends.

Once Merrick understood how the sensor
behaved in car crashes, he and his team

devel oped an algorithm in MAT LAB that
con troll ed airbag deployment. Theyvalidated
the algorithm, and then programmeditin C
and implemented it on a microprocessor that

can be integrated into the vehide’s electranics.

Automotive Systems Labora tory ex pects the
magnetic sensor to go into productionby
2006/2007.

MATLAB and the Data Acquisition

Toolbox saved me at least 30-40% of time

because I didn’t have to deal with separate

tools for measurement and analysis.

William Merrick, Automotive Systems

Laboratory-Takata

THE RESULTS

B 30-40% reduction in test and analysis
time. “MATLAB and the Data Acquisition
Toolbax saved me at least 30-40% of time
because I didn’t have to deal with separate
tools for measurement and analysis,”
Merrick says.

B Data acquisition program built and
refined in just two hours. “Without the
simplicity of the high-level MAT LAB data
acquisition functions, we would have had
to purchase an ex pensive data acquisition
sys tem or spend many hours program-
ming with a lower-level language,” says
Merrick. “With MATLAB and the Data
Acquisition Toolbox, I wrote and refined
the program in approximatdy two hours.”

B Versatile, built-in math functions for
complete data analysis. “MAT LAB is
very versatile and offers lots of built-in
physical functions and filter devel opment
tools that we used to analyze data,”
Merrick says. “I don’t know of another
produ ct that can do all that.”

To learn more about Automotive Systerms
Laboratory- Takata, visit

www.takata.com
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