











Introducing an extra angle
cures the problem

Cross-
elevation
axis

For high-elevation

passes, the use of the

cross-elevation axis

does the trick.



However, the extra degree of freedom
makes the system under-determined

There are infinitely many combinations of the
three angles that make the antenna point in a
given direction.



Our AXYOM software currently drives
only two of the angles for a given pass

* The third one is kept fixed, the choice depending
on the maximum elevation of the particular pass.

* Excellent approach for standard use.



We want to extend AXYOM'’s
range of applicability

For instance, we’'d like to:

* Track fast-moving targets, including those whose
trajectories are not known in advance.

 Make it shipboard capable.



For these applications, a more sophisticated
driving algorithm is needed

* Able to move all angles
simultaneously in an “optimal” way.

* “Optimal” might mean: minimizing the
guadratic norm of the speed:

g. +q> +q; = min



For these applications, a more sophisticated
driving algorithm is needed

* Able to move all angles
simultaneously in an “optimal” way.

» “Optimal” might mean: minimizing the
guadratic norm of the speed:
gl +4q. +q'32 — min
... or a heuristic approach inspired by
protein deformations.



Proteins are chains of amino acids

Each amino acid has a “side chain” sticking out of the

“backbone”:
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Each “bond” has a torsion angle associated with it:
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Multi-axis pedestals
are like protein backbones

—In both cases, planar angles are fixed.




Example:
AXYOM geometry

AXYOM
Model 20




Essential

geometry of
the pedestal
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this pedestal
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AXYOM geometry

Three “amino
acids” make up
this pedestal

Eight angles
all in all...

... but only three
of them are
allowed to vary.



Example:
AXYOM geometry

Three “amino
acids” make up

cross-elevation this pedestal
qu Eight angles
=y ) allin all..
!
élevation .. but only three
of them are

allowed to vary.
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Key idea: Connect every pair of “atoms”
by “shock absorbers”:




... apply forces to track your target...




... apply forces to track your target...

... and integrate the
equations of motion
corresponding to
this mechanical
model.
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 Dampened dynamical system in torsional coordinates.
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concerted, harmonious fashion.
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Conclusion

 Dampened dynamical system in torsional coordinates.

* Automatically tracks any target by moving all angles in a
concerted, harmonious fashion.

* No need to know the trajectory in advance.

 Even from a shipboard!



 And is applicable to pedestal geometries
with an arbitrary number of axes:

Example with
400 variable angles
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