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History	
  
•  Regolith	
  ExcavaEon	
  

Challenge 	
  2008-­‐2009	
  

•  College	
  Team	
  Wins	
  NASA	
  
Lunar	
  Robot	
  Prize	
  

•  Paul’s	
  RoboEcs,	
  a	
  team	
  led	
  by	
  
college	
  student,	
  Paul	
  VenEmiglia	
  
of	
  Worcester	
  Polytechnic	
  InsEtute	
  
won	
  the	
  $500,000	
  first	
  prize	
  in	
  
the	
  2009	
  Regolith	
  ExcavaEon	
  
Challenge	
  

•  NASA	
  LunaboEcs	
  	
  	
  	
  
2010-­‐2013	
  

•  NASA	
  RMC	
  –	
  2014-­‐15	
  
	
  	
  	
  	
  USA	
  only	
  (2010,14,15)	
  



Compe++on	
  
Area	
  –	
  9,000	
  C	
  

Mission	
  Control	
  	
  	
  	
  	
  	
  
Hilo	
  	
  



PRISM	
  
•  PISCES	
  RoboEc	
  InternaEonal	
  Space	
  Mining	
  

– Follow	
  on	
  to	
  NASA	
  RoboEc	
  Mining	
  CompeEEon	
  
–  InternaEonal	
  and	
  conducted	
  in	
  the	
  field	
  



Hawai`i island is a terrestrial analog  
to Mars 



CheMin	
  at	
  PISCES	
  2008	
  Test	
  



…and	
  the	
  Moon	
  















PISCES	
  Planetary	
  Analog	
  Site	
  



PPATS	
  



NASA	
  KSC	
  CompeEEon	
  

•  NASA’s	
  Sixth	
  Annual	
  NASA	
  
RoboEc	
  Mining	
  CompeEEon	
  
is	
  for	
  university-­‐level	
  
students	
  to	
  design	
  and	
  build	
  
a	
  mining	
  robot	
  that	
  can	
  
traverse	
  the	
  simulated	
  
MarEan	
  chaoEc	
  terrain,	
  
excavate	
  MarEan	
  regolith	
  
and	
  deposit	
  the	
  regolith	
  
into	
  a	
  Collector	
  Bin	
  within	
  
10	
  minutes.	
  



NASA	
  RMC	
  OperaEon	
  

Rover	
  Checkout	
  
(LunaPits)	
  

Mission	
  
Control	
  

Regolith	
  Arena	
  
(Lunarena)	
  

Suit-­‐up	
  	
  PracEce	
  Pits	
  

LAN	
  connecEon	
  

~50	
  yards	
  	
  



PracEce	
  Sand	
  Box	
  



Areas	
  (2)	
  



Modeled	
  on	
  NASA	
  LunaboEcs	
  CompeEEon	
  
2010-­‐2013	
  





Mission	
  Control	
  



PRISM	
  OperaEon	
  

Rover	
  Checkout	
  
(U.	
  Hawaii	
  –	
  Hilo)	
  

Mission	
  Control	
  
	
  
Gemini	
  Obs.,	
  Hilo	
  Base	
  Facility	
  

Regolith	
  Arena	
  
Analog	
  Test	
  Site	
  

(9,000	
  g)	
  

“Launch”	
  
Transport	
  to	
  	
  

Mauna	
  Kea	
  Test	
  Site	
  	
  

PracEce	
  Area	
  
(`Imiloa	
  )	
  

LAN	
  connecEon	
  

~26	
  miles	
  



Mauna	
  Kea	
  from	
  Hilo	
  Bay	
  



Monday  –  Public  Exhibi2on    
   




Hilo  Bayfront  Park


10am	
  –	
  2pm	
  	
  	
  	
  Public	
  viewing	
  
	
  	
  	
  	
  Team	
  Check-­‐In	
  
	
  	
  	
  	
  Robot	
  InspecEon	
  –	
  Volume	
  &	
  
Weight	
  
	
  
Press	
  Kickoff	
  	
  
Rep.	
  Clig	
  Tsuji,	
  	
  
Mayor’s	
  Office	
  &	
  	
  
County	
  R&D	
  reps.	
  
Promotes	
  Edu-­‐Tourism	
  concept	
  
	
  
	
  
	
  



Public	
  ExposiEon	
  
Hilo	
  Bay	
  black	
  sand	
  beach	
  park	
  





Camp  PRISM

4	
  Tents:	
  
	
  	
  	
  	
  	
  (1)	
  PISCES	
  C	
  &	
  C,	
  	
  Rover	
  
	
  	
  	
  	
  	
  (3)	
  Teams	
  
Each	
  Team	
  had	
  a	
  10’x10’	
  pit	
  area	
  
	
  	
  	
  	
  (2	
  teams	
  per	
  10’x20’	
  tent)	
  
AC	
  Power	
  (Laptops	
  and	
  bapery	
  
charging)	
  
Tables	
  and	
  chairs	
  
2	
  Luas	
  (Kona	
  Lua)	
  (paid	
  by	
  County)	
  
	
  
	
  
Erected	
  on	
  Saturday	
  during	
  TS	
  Wali	
  
(8	
  people,	
  4	
  from	
  Alaska	
  team)	
  
	
  
	
  
	
  







Infrastructure


• RMC	
  regulaEon	
  bin	
  
dimensions	
  

• Dumped	
  into	
  plasEc	
  
bins	
  

• Weighed	
  bins	
  on	
  scale	
  
ager	
  compeEEon	
  heat	
  

•  Scale	
  borrowed	
  from	
  
Gemini	
  Observatory	
  

	
  





Day  0  -­‐  Prac2ce


• All	
  teams	
  move	
  into	
  
their	
  tents	
  

• Assignments	
  random	
  
(first	
  come,	
  first	
  serve)	
  

• Open	
  field	
  pracEce	
  
• Comms	
  checkout	
  
• Kealakehe	
  High	
  School	
  
visit	
  











Day  1  Compe22on  



•  Replicate	
  the	
  RMC	
  Area,	
  
Emes	
  of	
  heats	
  

•  Gives	
  a	
  direct	
  comparison	
  
between	
  BP-­‐1	
  and	
  our	
  
tephra	
  (PRIMO-­‐1).	
  

•  PRISM	
  tephra	
  also	
  naEve	
  
condiEon	
  with	
  embedded	
  
rocks.	
  (not	
  saniEzed)	
  

•  Varying	
  moisture	
  content	
  
between	
  days	
  and	
  during	
  
day	
  (as	
  material	
  is	
  
gardened,	
  it	
  dried	
  out	
  
and	
  became	
  less	
  packed)	
  





















Mission  Control 



• Gemini	
  Observatory	
  
Hilo	
  Base	
  Facility	
  
Remote	
  Control	
  Room	
  

• CommunicaEons	
  Stable	
  
• WLAN	
  Valley	
  -­‐>	
  WiFi	
  
Relay	
  -­‐>	
  Hale	
  Pohaku	
  -­‐>	
  
Gemini	
  (Hilo)	
  

• Day	
  2	
  –	
  agernoon	
  	
  
•  Local	
  control	
  from	
  tents	
  
with	
  one	
  team	
  spoper	
  



View	
  of	
  Mission	
  Control	
  –	
  “Earth”	
  
Gemini	
  Hilo	
  Base	
  Facility	
  



Gemini	
  South	
  –	
  Cerro	
  Pachon	
  



Gemini	
  North	
  –	
  Mauna	
  Kea	
  



Gemini	
  HBF	
  



Mission	
  Control	
  in	
  Hilo	
  



View	
  of	
  MC	
  from	
  PPATS	
  



View	
  of	
  PPATS	
  from	
  MC	
  



Official	
  NASA	
  Comms	
  Support	
  









Pacific  Astronomy  &  Engineering  Summit  
(PAES)


•  PISCES	
  parEcipaEon	
  in	
  
this	
  InternaEonal	
  High	
  
School	
  STEM	
  program	
  

•  `Imiloa	
  connecEon	
  
• Wed	
  –	
  	
  

•  Viewing	
  of	
  Robots	
  at	
  Hale	
  
Pohaku	
  

•  Star	
  Gazing	
  with	
  PISCES	
  
telescopes	
  (UAC	
  staff)	
  

•  Thurs	
  –	
  	
  
•  Viewing	
  of	
  Remote	
  
Control	
  from	
  Gemini	
  
Mission	
  Control	
  



Day  2  Compe22on


•  Expanded	
  area	
  
dimensions	
  

•  Larger	
  obstacles	
  (hills,	
  
rocks	
  and	
  craters)	
  

•  Longer	
  bypass	
  detour	
  
around	
  obstacles	
  (Eme	
  
penalty)	
  

•  20	
  min	
  compeEEon	
  heats	
  

•  ALL	
  rovers	
  successfully	
  
completed	
  heat	
  	
  









































Awards  Day  


• UHH	
  Science	
  &	
  
Technology	
  Bldg,	
  Large	
  
Lecture	
  Hall	
  

• BBQ	
  dinner	
  and	
  awards	
  
ceremony	
  

• Video	
  of	
  PRISM	
  
•  Social	
  Networking	
  



University	
  of	
  Hawai`i	
  at	
  Hilo	
  





Results

Mining	
  Award:	
  	
  
1.	
  	
  	
  West	
  Virginia	
  University	
  –	
  517	
  kg	
  
total	
  
2.	
  	
  	
  Iowa	
  State	
  University	
  –	
  499	
  kg	
  total	
  	
  
3.	
  	
  	
  University	
  of	
  New	
  Hampshire	
  –	
  218	
  
kg	
  total	
  	
  

•  Best	
  Design	
  and	
  InnovaEon	
  Award:	
  	
  
1.	
  	
  	
  	
  	
  	
  	
  Iowa	
  State	
  University	
  	
  
2.	
  	
  	
  	
  	
  	
  	
  University	
  of	
  Alabama	
  	
  
3.	
  	
  	
  	
  	
  	
  	
  Kapiolani	
  Community	
  College	
  

•  Best	
  OperaEon:	
  (and	
  overcoming	
  
obstacles/problems)	
  	
  
1.	
  	
  	
  	
  	
  	
  	
  West	
  Virginia	
  University	
  	
  
2.	
  	
  	
  	
  	
  	
  	
  University	
  of	
  Alabama	
  	
  
3.	
  	
  	
  	
  	
  	
  	
  University	
  of	
  New	
  Hampshire	
  

•  The	
  Frank	
  Schowengerdt	
  Award	
  for	
  
Excellence:	
  	
  
	
  	
  	
  	
  	
  	
  University	
  of	
  Alaska	
  –	
  Fairbanks	
  	
  

Comments	
  from	
  teams
	
  	
  

•  Pit	
  area	
  was	
  beper	
  than	
  
RMC	
  

•  Food	
  was	
  beper	
  and	
  
cheaper	
  

•  CommunicaEons	
  was	
  
beper	
  

•  One	
  team	
  (WVir)	
  would	
  
choose	
  PRISM	
  over	
  RMC	
  
(!)	
  

•  RMC	
  becoming	
  stale,	
  not	
  
challenging	
  enough	
  



Kapiolani	
  Community	
  College	
  



Iowa	
  



Alaska	
  



Alabama	
  



ALL	
  



Outcomes  (cont)


•  Great	
  Press	
  coverage	
  
(Mahalo	
  to	
  Mari-­‐Ela)	
  
•  Front	
  Page	
  of	
  Hawaii	
  Trib	
  2x	
  (!)	
  
•  HI	
  business	
  News	
  
•  Big	
  Island	
  Video	
  News	
  

•  Tech	
  Works	
  Video	
  	
  
•  Internet,	
  Social	
  Media,	
  Facebook,	
  
Video	
  

•  Lots	
  of	
  video	
  (2	
  sit	
  awareness	
  
cams,	
  UHH	
  live	
  stream)	
  
	
  Must	
  archive	
  this	
  asap	
  

•  Community	
  Support	
  
•  Mayor’s	
  ProclamaEon	
  
•  County	
  Council	
  ResoluEon	
  

	
  	
  

•  Simultaneous	
  PISCES	
  Rover	
  Field	
  
test	
  

•  Mahalo	
  to	
  Rodrigo	
  &	
  crew	
  

•  Now	
  have	
  robust,	
  documented	
  &	
  
repeatable	
  comms	
  link	
  to	
  HP	
  
(and	
  to	
  PISCES	
  HQ	
  &	
  world)	
  

•  Good	
  training	
  on	
  field	
  logisEcs	
  
•  Security	
  provided	
  
•  CharacterizaEon	
  of	
  Rover	
  







PAU 



BREAKING	
  NEWS	
  

•  Barry	
  Obama	
  endorses	
  
PRISM	
  concept.	
  

•  Pledges	
  non-­‐financial	
  
support.	
  

•  Financial	
  up	
  to	
  Hillary.	
  

	
  
•  Hamilton	
  changes	
  PRISM	
  to	
  

the	
  ISIS	
  roboEc	
  contest.	
  

•  North	
  Korea	
  pledges	
  team.	
  



Pau Hana 


