
Rib dynamics
Multipoint, multi-axis measurement technology enlightens ribcage behavior

■ A new electro-optical technology, applied 
in anthropomorphic crash-test dummies, 
measures deformation of the whole ribcage 
at very high speeds, without compromising 
biofi delity of dummies.

Previously, single-point measurement 
devices at the center of the sternum in 
frontal-impact dummies did not accurately 
refl ect what each rib was doing. In side-
impact dummies, single-axis measurement 
for each rib (Y direction) was inherently 
inaccurate whenever ribs moved in other 
directions. Also, linear potentiometers were 
unreliable in side-impact crash tests.

To overcome these limitations, the new 
technology uses LEDs placed at the desired 
measurement points, with sensors mounted 

on the dummy spine. Simple triangulation, 
as used by sailors for centuries, yields data 
on 3D movement of all ribs.

Unlike current methods, the system 
reports the true, absolute position at each 
measurement point, as opposed to relative 
positions. Also, the technology constantly 
controls LED brightness to get accurate 
readings over a wide range of sensor-to-LED 
distances, which had not been done by 
previous optical methods.

The non-contact, electro-optical 
technology called RibEye was developed 
by Boxboro Systems in partnership 
with Denton ATD Inc. RibEye has been 
applied in two frontal-impact dummies 
(5th female and 50th male) and in the 

SID-IIs side-impact dummy. The SID-IIs 
RibEye has also been modifi ed for 
ballistics testing.

In frontal-impact applications, the system 
reports the X and Y positions of 12 LEDs at 
10kHz. In the SID-IIs, RibEye reports the 
X, Y and Z positions of six LEDs, also at 
10kHz. In the ballistics tests, it reports X, Y 
and Z for three LEDs at 20kHz.

Thorax impact tests have compared the 
RibEye technology inside the 5th female and 
50th male dummies versus conventional 
chest potentiometers. The SID-IIs RibEye 
has been tested on a high-speed Instron 
machine and in a dynamic drop tower 
fi xture at velocities up to 10m a second. 
In all of these tests, the RibEye technology 
has met or surpassed its target of +/– 1mm 
accuracy in all three measurement axes 
(X, Y and Z positions).

By measuring how each rib moves 
in multiple axes during a crash, safety 
engineers can better understand how the 
dummy interacts with the restraint systems 
and the vehicle interior. Engineers have 
reported that they can see rib defl ections 
resulting from impact on the steering 
wheel that don’t show up in single-point 
measurement systems.

Engineers can also determine from the 
asymmetric rib motion whether the shoulder 
belt is positioned properly. When a dummy 
is loaded obliquely, RibEye shows that ribs 
on the struck side can compress much more 
than is reported by single-axis measurement 
at the center of the sternum.

The technology is now being expanded 
to roof crush tests during rollovers. 
More applications will be identifi ed as 
the RibEye becomes a tool in every test 
engineer’s toolbox. 

“It’s the engineers who will come up with 
new ways to use the RibEye,” says developer 
Dan Handman of Boxboro Systems. “Some 
ideas being kicked around are applications 
outside the dummy, such as measuring 
steering column motion and dynamic door 
or fl oor-pan intrusion.” ■
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For more information contact: Randy Kelly 
at Denton ATD, Inc; Tel: +1 248 852 5100; 
email: info@radenton.com; web: www.dentonatd.com
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Left and bottom: The SID-IIs 
RibEye LEDs and sensor unit
Below: The Hybrid III 5th 
Female RibEye sensor unit
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