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Core	  Team	  – Enablers,	  scientists,	  students.

2



Mission	  – tech demos	  for	  advanced	  imaging	  capabilities.
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MCubed	  – High	  speed	  
processing	  with	  rad	  hard	  FPGA.

GRIFEX– High	  speed	  imaging	  
frame	  rate.



Validation	  of	  a	  ROIC	  (Read	  Out	  Integrated	  Circuit)
Does	  it	  work	  in	  space?
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Why?	  	  Advanced	  imaging	  technology	  enabling	  atmospheric	  chemistry	  
and	  pollution	  transport	  science	  from	  GEO.

5



GRIFEX	  is	  a	  3U,	  university-‐class	  CubeSat.

• 1U	  camera	  payload.
• Flight	  Computer

– StampG920
– External	  Watchdog	  monitoring	  system

• Magnetic	  control
– Passive	  magnets
– Experimental	  3	  axis	  torque	  rod	  system.

• UHF	  half	  duplex	  communication	  
– Lithium-‐1,	  monopole,	  AX.25
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31	  January 2015	  – Launch	  was	  a	  go!
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Sun	  synchronous,	  terminator	  orbit	  -‐-‐-‐ plenty	  of	  power,	  but	  it	  is	  hot!
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Operations	  are	  nominal,	  working	  to	  maximize	  data	  downloaded.

• 10	  payload	  runs	  total
• 4	  contacts	  at	  MXL	  per	  day
• 1	  commanding	  pass.

– Ping	  watchdog
– Upload	  command	  sets

• Downloads	  over	  any	  station	  
listening	  (historically)
– EVERY	  telem point
– Payload	  data

• Payload	  assessment	  in	  
progress.
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Publically	  available	  decode	  client	  for	  telemetry.
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• Java-‐based client	  for	  local	  
decode.

• Packets	  sent	  to	  MXL	  server	  
and	  logged.

• Protocols	  available	  if	  anyone	  is	  
interested.



Amatuerfunk community	  continues	  to	  be	  a	  valuable	  partner.
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Kasei	  Toshio,	   JA1GDE,	  Japan
Mark	  Hammond,	  N8MH,	  North	  Carolina,	  USA
Colin	  Hurst,	  VK5HI,	  Australia
Henk Hamoen,	  PA3GUO,	  Netherlands
Tetsurou Satou,	  JA0CAW,	  Japan
Jan	  van	  Gils	  -‐ PE0SAT



Regular	  feedback	  from	  global	  amateurfunk.
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Operational	  feedback	  via	  social	  media.
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Excellent	  9600	  bps	  with	  0.32W	  and	  a	  monopole.
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Next	  steps	  in	  operations…push the	  capability.

• Uploaded	  code to	  monitor	  SEUs.
• Run	  Lithium	  at	  higher	  data	  rates.
• Utilize	  magnetic	  control	  system
• Monitor	  anomalies:
– SD	  card issues	  (again)
– Quasi	  periodic	  software	  crashes.
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Lessons	  reinforced and	  learned…

• Install	  all	  the	  screws.
• Have	  a	  “stowed”	  software	  configuration
– Deployables and	  flight	  configuration	  post	  
environmental	  testing	  

• Interface	  control	  documents…make	  them.
• Processes	  are	  needed,	  don’t	  change	  them	  on	  
the	  flight	  build.
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Recommendation	  – build	  community.
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Mentors Team Funding



In	  summary, GRIFEX	  is	  operational	  and	  students	  providing	  data	  to	  
scientists	  with	  help	  from	  a	  global	  team!
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