
TECH NOTES

DTS Angular Rate Sensors – Application Update
DTS introduced the ARS in the fall of 2006
and it has since become very popular.
Thanks to you for making this possible!
We received great feedback from our 
customers as they tried our various ARS
models in new and different applications.
One thing is certain: the small size, 
reasonable cost and DC response of the
ARS have made it possible to measure
parameters that were not practical before!
The purpose of this article is to clarify
range and bandwidth issues as they relate
to making accurate measurements.

Background
The key features that set the DTS ARS
apart from competing solutions are:
1) DC response. In electrical engineering,

the term DC is a synonym for 
‘constant’. A sensor that has DC
response provides a steady and 
constant output when a steady and
constant stimulus is applied. For 
example an accelerometer with DC
response will measure the acceleration
due to gravity when at rest. An angular
rate sensor with DC response will
measure a constant rotation. An 
accurate DC response is critical when
integrating an output (i.e., converting
angular rates to actual angle) where
errors in constant levels accumulate
over time. 

2) High frequency response. This is the
ability of a sensor to accurately 
measure a high rate of change in the
input stimulus without overloading 
(saturating) the sensor. This may be
essential for component tests, blast
tests, pedestrian impact tests, etc.

3) Small size means that the ARS fits
applications where competing sensors
do not.

4) Low power consumption while 
accepting a large input voltage range.
The DTS ARS draws a current of 
6 mA and accepts an excitation of 
5 to 14 VDC.

The two primary factors that determine
the ability of the ARS to measure dynamic
motion in a given test situation are: 
1) range (deg/sec), and 2) bandwidth or
frequency response (Class 600, etc). 
We offer several range and bandwidth
options each carefully chosen for specific 
applications.

Standard DTS ARS models and 
Typical Applications
The ARS-1500 meets the need for 
measurements in accordance with FMVSS
202a, the Head Restraint standard, where
measuring the relative angle between the
head and torso of a dummy in a low 
speed rear impact may be needed. Our
specification of 1500 deg/sec and Class
600 response came straight from 
communications with NHTSA and industry
experts.

The ARS-12K (12,000 deg/sec) was 
developed for applications where angular
rates exceeding 2,000 deg/sec are likely.
These applications include dummy heads
and limbs in test situations where impact
between rigid objects is possible. This also
includes vehicle component measurements
in crash tests and blast tests. The ARS-12K
performs favorably against other rate 
sensors that have a high range but do not
have DC response.

The ARS-300 fits applications that require
lower rates and lower noise. The ARS-300 
is great for applications like vehicle 
handling/braking tests. The Class 60
response is not suitable for impact testing,
but results in much lower noise for slow
speed applications.

The ARS-8K is our latest standard ARS
model. After studying feedback from 
the field we developed the ARS-8K for 
quantifying whole vehicle body motion in
impact and rollover tests. The ARS-8K has
a measurement range high enough that it
will be not be saturated by high level 
transients that occur when, for example,

the vehicle body contacts the pavement
in a rollover test. The output is filtered
inside the sensor to a Class 180 response
which is fine for vehicle rollover 
measurements and results in a much
lower noise floor compared with the 
ARS-12K. Early feedback from the field
indicates that we hit the mark!

How do I filter ARS data?
Post-test software filtering always
deserves careful consideration. 
Currently there are few industry-wide 
recommendations for filtering ARS data.
In general, ARS data should be filtered
with the same filter used for other 
sensors such as accelerometers and load
cells used in the same measurement
location and application. DTS is taking 
an active role in developing proposed 
recommendations for inclusion in a future
version of SAE J211. Stay tuned, but in
the meantime, please contact us if you
have questions. 

DTS support engineers are always 
available 24/7 to answer your questions 
and discuss applications at
support@dtsweb.com.
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Derek brings 
over 13 years of 
electronic design
competence with 
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California office and is a key designer for
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DTS SPOTLIGHT

Exposition Micronora 2008
September 22-24
Besancon, France

Mesurexpo 2008
September 30 - October 2
Paris, France

Japan International Aerospace
Exhibition 2008
October 1-5
Yokohama, Japan

SAE BRAZIL 2008 Congress 
and Exposition
October 7-9
São Paulo, Brazil

Automotive Testing Expo – NA
October 22-24
Novi, Michigan

46th Annual SAFE Symposium
October 27-29
Reno, Nevada

52nd Annual Stapp Car Crash
Conference
November 3-5
San Antonio, Texas

Important Dates and Upcoming Events:

DTS IN ACTION

DataPoint is a publication of DTS, Inc. To contact the editor,

please email Kirsten.Larsen@dtsweb.com

Stephen Pruitt Guest
Speaker at NABIS
Stephen Pruitt is an honored speaker 
at NABIS, the North American 
Brain Injury Association’s Sixth
Annual Conference on Brain Injury,
held in New Orleans. His topic,
Challenges for the Development 
of a Helmet Mounted System for 
the Measurement of TBI in Military 
Blast and Sports, comes from 
the extensive ongoing work DTS 
has been doing in this area. His 
presentation reviews the challenges
of developing sensors and data
recorders for use in the field on active
human participants. Congratulations
Steve on this great technical
achievement. 
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