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A Method for Accurate
Load/Position Control of
Rigidly-Coupled
Electromechanical Actuators

Cross-Coupling Compensation Technique for Control
of Rigidly Coupled Linear Electro-Mechanical Actuators

NASA has developed a technigue designed to prevent cross-coupling
in systems where two or more linear Electro-Mechanical Actuators
(EMA) are rigidly connected and are in danger of becoming cross-
coupled. In such systems where the linked EMAs are commanded to
achieve two distinct goals, such as position and load control, control
problems often arise - especially at higher load and linear velocity
levels. Both position and load control become inaccurate and, in
certain situations, stability of the overall system may be
compromised. The NASA-developed approach mitigates the problem
and achieves both accurate position following and desired load levels
between the two (or more) actuators.
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BENEFITS
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Provides greater accuracy
and performance with
multiple coupled
electromechanical actuators
than was previously possible

Not confined to static
systems; can work with
highly dynamic systems

Complicated position
profiles can be executed
while maintaining good load
accuracy

General technique that
users can modify for their
particular needs

Electromechanical
actuators are generally
lighter, more reliable, and
less maintenance-intensive
than some of the more
traditional actuator types
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NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY

The solution rests on the idea of using homogeneous control |oops to achieve
heterogeneous simultaneous objectives controlling for both load and position valuesin
this case. As afirst step, the actuators are synchronized, moving in unison, so the load
cell will not register any load. The proper load is then generated by calculating an offset,
or virtual position, that one or both actuators can achieve in position tracking to generate
theright load in the coupled system. For example, both actuators could be moved to
position 50 with zero load. Then, while one is kept at 50, the other could be moved to 49
(for atensileload) or 51 (for a compressive load). The key computation is to determine
the correct virtua positions for each of the actuators that will result both in the desired
actual position and the desired load. The primary benefit of the described approach is
that it allows stable control of highly dynamic systems and not just static ones.
Complicated position profiles can be executed while simultaneously maintaining
accurate load profiles.

Electro-mechanical actuator test room
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APPLICATIONS

The technology has several potential
applications:

2 Robotics
Material handling

Manufacturing
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Underwater oil and gas exploration

PUBLICATIONS

Patent Pending




