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oral Presentation 

Dr. Charles Bell received his EEBE f m  Lafayette College and MS, PhD f m  MITT, BE 
System Dynamics and Control. Since joining JPL in 1981 Dr. Bell has mrkd cn 
guidance and control system developent for a nunker of spacecraft and i n s t m t  
flight projects including Galileo, Earth Observing Systen, Magellan, Airhme 
meillance m o r  Evaluation Testbed, Cassini, and space Interfermtry Mission. 
Prior to joining Space Interfermter Mission as Interferametry Rea l  Tine C o n t r o l  
Project Elarvnt DQnager in 1997, he led the design, implarentation, test, and delivery 
of the Cassini Mission Attitude ad Articulation Control Subsystem as Technical 
Phnager frcm 1986 to 1997. Dr. Bell is currently Flight System mty m g e r  on SIM. 

Real T i r ~  Control (FCtC) for the Space Interfermtry Mission will build an the real 
tirw core interfercaneter control technology urder developent at JPL since the mid 
199Os, with heritage fm the ground based MKII and p a l m  ~estbed Interferameter 
projects developed in the late 80's and 90's. The core software and electronics 
technology for SIM interferater real tim control is successfully operating m 
several SIM technology danonstration testbeds, including the Real-tirw Interfercaneter 
Control System Testbed, System Testbed-3, and the Microarcsecond Metrology testbed. 

This ppr  provides an overview of the architecture, design, integration, and test of 
the SIM flight interfermter real tirw control to met challenging flight systen 
rquirarvnts for the high processor througl-put, lcm-latency interconnect, and precise 
synchronization to support microarcsecond-level astranetric neasurmts for greater 
than five years at 1 AU in Earth-trailing orbit. ?he electronics and software 
architecture of the interfercaneter real time control core and its adaptation to a 
flight design concqt are described. Control laps for pointing and pathlength 
control w i t h i n  each of four flight interferameters and for coordination of control ad 
data across interfermters are illustrated. 2~ nature of on-board data processimg 
to fit average damlink rates while retainin g post-processed astrmtric measurmt 
precision and accuracy is also addressed. 



mterfmter flight software w i l l  ke developed using a software sirmlation 
envirormvtnt incorporating mdels of the mtrology and starlight sensors and actuators 
to close the real time control loops. FCC flight software and i n s t m t  flight 
electronics will in tum be integrated utilizing the satre sinulation architecture for 
mtrolcgy and starlight ccarponent n-cdels to close real tire control loaps and verify 
FtTc functionality and p=rfomce prior to delivery to flight interfermter systgn 
integration at L O C M  Mwtin's Surmyvale facility. A description is provided of tbe 
test dronment architecture supprting the FCC pth to flight. 




