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JPL # Assumptions for Relative-Sensor Requirements 

5 spacecraft: 4 collectors, 1 combiner. 
Coarse sensor must be able to acquire from scratch: no a priori 
information about locations or orientations of other spacecraft. 
Each spacecraft must be able to determine the range and 
bearing of any other visible spacecraft. 
Coarse sensor must be able to acquire spacecraft while 
tracking others. 
Coarse sensor must be able to calibrate bearing angles by 
itself without maneuvering the spacecraft. 
The coarse sensor must maintain the integrity of the array 
indefinitely if power to the relative sensors is interrupted on one 
spacecraft (“radar mode”) 
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# Sensing Architecture of Acquisition Sensor JPL 
4---+ Range and bearing-angle link 

Each spacecraft can sense every other spacecraft, 

Design is not dependent on a specific geometry of the 

Both indoor and outdoor testbeds will implement 3 

subject to geometric blockage. 

array; 3-dimensional arrangement is OK. 

moc ked-u p spacecraft 
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JPL I TPF Formation Sensor Testbed Requirements 
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Proposed Design I JPL 

XmitiRec XmiVRec XmitRec XmiVRec T+!g! 

- P 

i Sept. 2M11 TPF Formation Sensor Testhed ps 6 



Development Approach 
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Design Challenges 

Challenges 

Achieve 4n coverage for both range and bearing 
measurements 
Calibrate the coarse sensor without spacecraft 
maneuvers 
Perform adequate instrumental calibration 
Maintain the array with the coarse sensor disabled on 
one or two spacecraft 
Overcome multipath 
Acquire and track a mixture of close and distant 
spacecraft 
Calibrate the BOC signal phase across its entire 
spectrum 
Meet requirement for heat dissipation on the cold side of 
the SIC 
Choose receiving and transmitting antennas dynamically 
Frequency subsystem design 

Mitigation 
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Design Challenge Mitigation Plan I IPL 
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' Preliminary Technology Test Results JpL 
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