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The Rover within the Celestial Sphere
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A Overview of Flops on Mars Pathfinder JISL
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High Gain Antenna Assembly

© . Mars Exploration’Rover
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Inadmissible Region “B”



Admissibility Map from Motion Limits

Mars Exploration”
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Basic Spherical Circle - Notation

e : o ars Exploration Rover®

Circle € with axle w and half-angle «
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Basic Occlusion Definition

L

Occlusion circle € with test point g.

(g—c)-w

> 0 = gis ingide C.
lg—c)-w < 0

= ¢ is outside
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Paden-Kahan Solution #2 - illustrated JiSL
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Paden-Kahan Solution #1 - Illustrated JISL
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Constructing the PMA Meld Occlusions JIRBL

Mars Exploration Rover
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PMA Meld Occlusions JISL

~ Mars Exploration Rover
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Branch Selection Logic = N

“Mars Exploration Rover

At the beginning of a communication session, the
HGA pointing algorithm computes the incursion times
for each of the ocelusions and then computes the overall
incursion time for each branch using

ta = min(tt,tp,tna,tra),
tB 1’1’1111(&1*5 ij tHB? th).‘

The algorithm selects whichever branch provides the
longest possible time until incursion, and begins track-
ing the Earth using that branch.
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Basic Example (no PMA)

2
|

Fioure G The hardstops ereate two wedges {fndieated as red and green shadows

tine is shown starting at position eg at time fg, entering wedge Wy oat o and

exiting at o, For this f‘}:;nz‘_[::l'. the carth sets hefore vrtering i woedge H__g.
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If the current branch does become occluded during
the course of the track, then the algorithm takes one of
the following actions, depending on which occlusion is
encountered.

e Terrain or Deck Occlusion: The communica-
tion session is Immediately terminated.

¢ Hardstop Occlusion: The algorithm performs a
flop to the alternate branch. |

+ Pancam Occlusion: Rather than flop, for opera-
tional reasons the algorithm continues to track but
alerts the communications manager to send only re-
altime health and status data. When the Pancam
Occlusion is cleared, the HGA algorithn informs
the commmnications manager that it may resume
1ts normal transmission behavior.
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The Complete Occlusion Set
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Mars Exploration Rover

Backup Slides
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Backup - Example JIPL
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Backup = N

Mars Exploration Rover
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