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The Rover within the Celestial Sphere JPL 

Ref Frame 1 S h i p  ? Q U ? t  j 
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A Overview of Flops on Mars Pathfinder 4ph 

IEEE SMC'OS 
High Gain Antenna Pointing on MER 



Mars Exploration Rover JPL 
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High Gain Antenna Assembly JPL 

beam 
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HGA Azimuth ("pan") Motion Limits JPL 

2 

Limits on Azimuth motion as seen from above the rover deck 
v 

PMA limit 

...*... ....-...- .... 
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Inadmissible Region "B" JPL 
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Admissibility Map from Motion Limits JPL 
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Basic Spherical Circle - Notation JPL 

Circle C with axle w and half-angle c> 
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Earth Trajectory as seen from Rover POV JPL 

celestial splrerc 
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/ 
I Basic Occlusion Definition 

0 c:sluuioll c:irclc C 117it.h test point q. 
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Paden-Kahan Solution #2 - illustrated JPL 
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Paden-Kahan Solution #I - Illustrated JPL 
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Wedge Occlusion JPL 
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Constructing the PMA Meld Occlusions dPh 
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PMA Meld Occlusions J P A  

BRANCH A .I BRANCH B 
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Branch Selection Logic 

ktl the 13 egililiirlg af a conlrnunica t ion session, the I 

HGA p point1ing algoritlun co~uputes the illcursion times 
for each of the occlusions and then computes the overall 
il~cursion time for each hranch using 

The algorithm selects whichever branch provides the 
longest possible t im until incursion, a id  begins tr a&- 
ing the Earth using tlmt 13r aach. 
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Basic Example (no PMA) 
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Handling Occlusions in Midtrack JPL 

If the current hraIru:h does become occluded duriilg 
the course of the track. then tlre dgorithrn takes one of 

following actions, depcl~cling on which vcclusio 11 is 
encuunto~cd. 

r 
r Terrain or Deck Occlrasion: rile communica- 

tion session is immediately- terminated. 

Hardstop Occlusion: The algoritlm performs a 
flop to the alternate branch. 

* Pancam Occlusion: R-ather tllitrl flup, for opera- 
tional reasoils the alworit b hm continues to  track but 
alerts the ~ o m ~ n u n i c a ~ t ~ i o ~ ~ ~  nlaiager to scrld onlv L.' re- 
altime health aid status data. When the Pallcam 
Occluvioll is cleared, ihe HG A algori t llnl info rnls 
the com11111nications xnana.ger that i t ma\? . I resume 
its normal transmissiol~ hehaviar. 
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The Complete Occlusion Set JPk 

r e  Shiu ! Quit P, 
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JPL 

Backup Slides 
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Backup - Example Jkh 
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Backup 
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TBALL - MERA SOL2 HGA geom JPL 

HGA hardstop limits 
for each HGA pointing- 

solution ("branch) 

HGA boresight 
and gimbal angles < 

Attitude knowledge - 

Ref Frame Ship Quit -- 
Rint I Occlusions I PMA RR Set Mark I 

Crude mapping of - PMA RFI 

- Sun, Earth plotting, w 
future trajectory 

(Note earth 
obscured by 

PMA) 

. Times in all the 
useful timebases 
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