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# Solution to perform
mass measurement
in outer space

# Two measurement
systems available

# Experiment hard-
and software by
dSPACE

# Development system
based on dSPACE
ACE Kit 1102
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Mass Measurement for Outer Space Experiments

How to perform mass mea-
surement under weightless-
ness or low-gravity conditions
has become a vital issue for ex-
periments in outer space. The
Department of Mechanical En-
gineering of Saitama Univer-
sity has developed a laboratory
environment for conducting
such experiments. The core el-
ement is the dSPACE DS1102
DSP Controller Board (part of
the dSPACE ACE Kit) for mea-
surement and controlling.

As we all know, there is no natu-
ral acceleration present in space,
which is required for mass deter-
mination. Hence, a mass mea-
surement experiment must gen-
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Centrifugal-type mass measurement system.
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erate this acceleration to provide
measurable forces, for example,
by a device emitting vibrations.
However, when it comes to appli-
cations in outer space, the sur-
rounding structures are usually
quite flexible, which is why any
transmission must be sup-
pressed. To cope with this chal-
lenge, the system must perform
mass measurement as well as vi-

bration control.
Two concepts

The developed system is capable
of carrying out mass measure-
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Vibration type system with bimorphic piezoelectric actuator.

ment by applying two different
concepts: the centrifugal and vi-
bration type. For example, with
the centrifugal type, a sample
object is attached to a rotating
table at a fixed distance from the
longitudinal axis. Since the object
unbalances the rotor, a centrifu-
gal force with an amplitude pro-
portional to the mass and dis-
tance is generated during rota-
tion. This force makes the sup-
porting frame vibrate. To restrain
these vibrations, an active ab-
sorber is attached to the frame.
The active absorber features a
controller, which insulates the
excitation force and prevents the
frame from moving. Or to put it
more clearly: the absorber vi-
brates in such a way that the
product of the absorber mass and
the amplitude of its vibration is
equal to the amount of unbal-
ance. This correlates with the
product of the mass to be mea-
sured and its distance from the
axis. Therefore, the mass of the
sample object can be derived from
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the vibration amplitude of the
absorber mass.

However, there is a disadvantage
when the sample object has a
complex shape: the distance to
the axis must be known exactly to
achieve accurate results. One so-

Job Opportunities

Are you an engineer who is
just graduating? Or are you
looking for new professional
challenges? Then come and
join our team in Paderborn,
Germany or Northville, M,
USA!

Due to our continuous
growth, dSPACE is looking for
engineers in

Software Development
Applications

Technical Sales
Product Management

Technical Marketing
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Technical Documentation

Please visit our website
www.dspace.de for further
details.
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stressing the frame,
the product of the ab-
sorber mass and the
amplitude of its vibra-

tion equals the iner-
tial mass and the re-
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Vibration-type mass measurement system.

lution to this problem is to attach
the sample object to the absorber
mass. The harmonic excitation is
generated by an inertial mass vi-
brator instead of a rotating unbal-
ance. This vibrator consists of an
inertial mass and an actuator,
hence very similar to the active
absorber. Since the absorber fea-
tures the suppression of the force

lated vibration.
Therefore, the mass of
the sample object can
be determined via the

vibration ratio of the

7 absorber and inertial

mass.
Experiment with
dSPACE

We
sponding
very easily on the dSPACE
DS1102 DSP Controller Board.
The entire programming was per-
formed  graphically  within
MATLAB/Simulink. The configu-
ration of the A/D and D/A chan-

setup

implemented the corre-

control algorithms

nels was equally convenient,
since dSPACE Real-Time Interface
(RTI) provides the corresponding
Simulink blocks. Subsequently
the Simulink blocks were down-
loaded to the hardware. For ex-
periment control, such as data ac-
quisition or variable display,
dSPACE’s ControlDesk was used,
which allows continuous moni-
toring of control signals or exci-
tation signals.

The accuracy of the system which
can be achieved is around 0.5
percent, and without vibrations
occurring on the surrounding
structures.

Prof. Mizuno
Saitama University
Japan

New Catalog and Demo CD

Out now: The brand new 2001
dSPACE catalog Solutions for
Control, providing an excellent
overview of dSPACE products. It's
far more than just a list of hard-
ware and software components.
The catalog offers a selection of

Software Versions on
dSPACE Product CD 3.0
All dSPACE software runs un-

der Windows 95 / 98 / 2000
and NT 4.0.

# RTI3.6/4.0

# ControlDesk 2.0
# MLIB/MTRACE 4.2
# RealMotion 1.1

(only Windows NT)

For more detailed informa-
tion, please refer to
www.dspace.de.
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application examples, shows
how dSPACE products are tai-
lored to the V-cycle and intro-
duces you to our philosophy of
seamless implementation. And
there’s much more to discover;
the list is endless. A real bonus is
the attached dSPACE Demo CD.
[t's not simply a compilation of
the catalog, but serves as a step-
by-step to the
dSPACE Software
demos are performed in movie

introduction
software.

sequences, and each step is ac-
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Solutions for Control

companied by audio
text.

So don't hesitate to B
check the box on your
response card to re-
quest your copy.

Solutions for Control

dSPACE
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