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•  Team	
  &	
  New	
  Node	
  Members	
  
•  Science	
  Disciplines	
  
•  Data	
  MigraDon	
  
•  Status	
  &	
  IniDaDves	
  
•  Support	
  for	
  Data	
  Management	
  Plans	
  

•  Challenge:	
  Wide	
  variety	
  of	
  research	
  products	
  proposed	
  

•  Mission	
  Challenges	
  and	
  Issues	
  
•  InSight:	
  Lots	
  of	
  work,	
  no	
  issues	
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Team 
•  PI:	
  Lisa	
  Gaddis	
  (USGS)	
  
•  Co-­‐I,	
  InsDtuDonal	
  PI:	
  Sue	
  LaVoie	
  (JPL)	
  
•  Co-­‐Is:	
  Trent	
  Hare	
  (USGS),	
  Moses	
  Milazzo	
  (USGS),	
  Sam	
  

Lawrence	
  (ASU)	
  
•  Collaborators:	
  

•  Phil	
  Christensen	
  (ASU),	
  Alfred	
  McEwen	
  (UA),	
  Mark	
  Robinson	
  
(ASU),	
  Kers.n	
  Lehnert	
  (Columbia	
  U.),	
  Paul	
  Ramirez	
  (JPL),	
  Kiri	
  
Wagstaff	
  (JPL)	
  

9/28/15 Imaging Node 
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•  Science	
  disciplines	
  
•  Cartography	
  and	
  imaging	
  sciences	
  support	
  

•  Planetary	
  geometric	
  &	
  geode.c	
  data	
  characteriza.on,	
  calibra.on,	
  
geometric	
  &	
  physical	
  camera	
  and	
  instrument	
  modeling	
  and	
  
characteriza.on,	
  geographic	
  informa.on	
  system	
  support,	
  global	
  &	
  
regional	
  mosaicking	
  and	
  basemap	
  crea.on	
  (framing,	
  line-­‐scan,	
  push-­‐
broom	
  cameras;	
  mul.-­‐	
  &	
  hyperspectral	
  imagers,	
  UVVIS,	
  NIR,	
  thermal,	
  
radar	
  wavelengths),	
  metadata	
  harves.ng	
  and	
  analysis,	
  etc.	
  	
  	
  

•  Digital	
  image	
  data	
  served	
  
•  Terrestrial	
  planets,	
  icy	
  satellites,	
  some	
  asteroids	
  

•  Mercury,	
  Venus,	
  Earth,	
  Moon,	
  Mars	
  (Phobos,	
  Deimos);	
  Asteroids	
  Gaspra,	
  
Ida,	
  Vesta	
  

•  Outer	
  Solar	
  System	
  satellites	
  (moons	
  of	
  Jupiter,	
  Saturn,	
  Neptune,	
  Uranus)	
  

•  Gas	
  Giant	
  planets	
  
•  Jupiter,	
  Saturn,	
  Uranus,	
  Neptune	
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•  New	
  Node	
  Members	
  -­‐	
  USGS	
  
•  Dr.	
  Moses	
  Milazzo	
  

•  HiRISE	
  calibra.on,	
  image	
  processing	
  and	
  analysis	
  
so^ware,	
  CubeSat	
  mission	
  design	
  

•  PDS	
  tasks:	
  Calibra.on	
  dic.onary,	
  mission	
  interface,	
  
others	
  TBD	
  

•  Dr.	
  Sam	
  Lawrence	
  
•  LROC	
  science	
  team,	
  lunar	
  sample	
  analysis,	
  Apollo	
  
image	
  archive	
  lead,	
  Lunaserv	
  data	
  server	
  team	
  

•  PDS	
  tasks:	
  Cartography,	
  MoonDB	
  lunar	
  sample	
  
archive	
  support,	
  others	
  TBD	
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•  New	
  Node	
  Members	
  -­‐	
  JPL	
  
•  Dr.	
  Kiri	
  Wagstaff	
  

•  Machine	
  Learning	
  researcher	
  focused	
  on	
  methods	
  
for	
  analysis	
  of	
  data;	
  tac.cal	
  uplink	
  lead	
  for	
  MER.	
  

•  PDS	
  tasks:	
  Applica.on	
  of	
  Machine	
  Learning	
  and	
  
Data	
  Mining	
  technologies	
  to	
  enable	
  smarter	
  search	
  
and	
  science	
  discovery	
  across	
  massive	
  datasets	
  

•  Mr.	
  Paul	
  Ramirez	
  
•  So^ware	
  architect	
  for	
  large-­‐scale	
  data	
  systems	
  
(distributed	
  and	
  cloud-­‐based);	
  search	
  engines,	
  
informa.on	
  retrieval,	
  data	
  analy.cs	
  and	
  processing	
  

•  PDS	
  tasks:	
  Applica.on	
  of	
  architectures	
  and	
  
technologies	
  to	
  improve	
  valida.on,	
  storage,	
  search	
  
and	
  data	
  analy.cs	
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•  New	
  Node	
  Members	
  –	
  JPL	
  
•  Dr.	
  Cynthia	
  Phillips	
  

•  Europa	
  mission	
  science	
  applica.ons	
  and	
  
communica.ons	
  coordinator;	
  planetary	
  geologist	
  &	
  
image	
  processing	
  expert	
  

•  PDS	
  tasks:	
  Mission	
  Interface,	
  Imaging	
  &	
  Geometry	
  
dic.onaries,	
  user	
  interface	
  tes.ng	
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•  Data	
  MigraDon	
  
•  Majority	
  (~75%)	
  of	
  data	
  require	
  label	
  transformaDons	
  

•  Requires	
  addi.onal	
  data	
  dic.onaries	
  (calibra.on,	
  mosaic,	
  telemetry,	
  
command,	
  spectral	
  cube,	
  etc.)	
  

•  Remaining	
  25%	
  require	
  data	
  manipulaDon	
  
•  Approach	
  (next	
  5	
  years)	
  

•  Perform	
  migra.on	
  of	
  past	
  mission	
  data	
  requiring	
  only	
  label	
  manipula.on	
  
(39	
  data	
  sets)	
  

•  Provide	
  ‘on-­‐the-­‐fly’	
  processing	
  for	
  data	
  requiring	
  straighforward	
  
manipula.on	
  (5	
  data	
  sets)	
  

•  Provide	
  PDS4	
  labels	
  and	
  metadata	
  for	
  mission	
  requiring	
  complex	
  
manipula.on	
  (5	
  data	
  sets)	
  

•  Migrated	
  data	
  will	
  have	
  both	
  PDS3	
  and	
  PDS4	
  labels	
  and	
  metadata	
  to	
  
enable	
  searches	
  across	
  all	
  holdings	
  using	
  the	
  PDS4	
  data	
  registry	
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•  Status	
  &	
  IniDaDves	
  (1	
  of	
  4)	
  
•  Automated	
  Data	
  Archiving	
  Pipeline	
  	
  

•  Process	
  management	
  system	
  automates	
  processing	
  steps	
  across	
  
distributed	
  systems	
  -­‐	
  quick	
  turnaround	
  from	
  data	
  receipt	
  to	
  release	
  for	
  
missions	
  and	
  small	
  research	
  projects	
  

•  Leverages	
  AMMOS-­‐developed	
  Common	
  Workflow	
  Service	
  (CWS),	
  EN	
  &	
  
IMG	
  tools	
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•  Status	
  &	
  IniDaDves	
  (2	
  of	
  4)	
  
•  Cartographic	
  Searches,	
  On-­‐the-­‐Fly	
  Data	
  Processing	
  

•  PILOT	
  recently	
  added	
  ability	
  to	
  search	
  for	
  stereo	
  image	
  coverage	
  
•  Map	
  Projec.on	
  on	
  the	
  Web	
  (POW)	
  uses	
  ISIS	
  to	
  create	
  calibrated,	
  map-­‐
projected	
  frames	
  for	
  further	
  processing	
  

•  Planned	
  upgrades:	
  Use	
  of	
  backplane	
  data,	
  tonal	
  matching,	
  photometric	
  
correc.on,	
  mosaicking	
  

•  MAP2	
  delivers	
  70	
  regional/global	
  mosaics,	
  more	
  added	
  ~weekly	
  (e.g.,	
  
Dawn	
  FC	
  image,	
  eleva.on,	
  shaded	
  relief	
  mosaics	
  recently	
  added)	
  

•  InformaDcs:	
  	
  Content-­‐Based	
  Data	
  Searches	
  
•  Landmark	
  Classifica.on	
  (Wagstaff):	
  automated,	
  content-­‐based	
  search	
  
through	
  large	
  volumes	
  of	
  orbital	
  image	
  data	
  

•  Prototype:	
  HiRISE	
  slope-­‐streaks	
  
•  Ini.al	
  manual	
  image	
  review	
  and	
  algorithm	
  training,	
  detec.on	
  of	
  desired	
  

landmarks	
  (>90%	
  confidence),	
  results	
  database	
  integrated	
  into	
  AtlasIII	
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•  Status	
  &	
  IniDaDves	
  (3	
  of	
  4)	
  
•  InformaDcs:	
  	
  Coordinated	
  Imaging	
  Viewing	
  for	
  In-­‐Situ	
  Missions	
  

•  Marsviewer	
  tool	
  
•  JAVA	
  applica.on	
  to	
  view	
  EDRs,	
  RDRs	
  (XYZ	
  maps,	
  slope,	
  reachability,	
  

mosaics),	
  uses	
  the	
  Webifica.on	
  protocol	
  (w10n)	
  and	
  can	
  run	
  locally	
  on	
  any	
  
computer	
  to	
  access	
  data	
  on	
  IMG	
  server	
  

•  Currently	
  supports	
  MER,	
  MSL	
  &	
  PHX;	
  adaptable	
  to	
  other	
  Mars	
  and	
  non-­‐Mars	
  
future	
  in-­‐situ	
  missions	
  

•  Digital	
  Object	
  IdenDfiers	
  (DOIs)	
  
•  Unique	
  online	
  product	
  informa.on	
  

•  Metadata	
  that	
  points	
  directly	
  to	
  online	
  products,	
  fixed	
  over	
  product	
  life.me,	
  
registered	
  (e.g.,	
  CrossRef,	
  free	
  DOI	
  registra.on)	
  

•  Propose	
  working	
  with	
  EN	
  as	
  early	
  adopter	
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•  Status	
  &	
  IniDaDves	
  (4	
  of	
  4)	
  
•  MoonDB	
  

•  PDART	
  PI:	
  Dr.	
  Kers.n	
  Lehnert	
  (Columbia	
  Univ.)	
  
•  Database	
  of	
  Apollo	
  lunar	
  sample	
  informa.on	
  from	
  
	
  	
  	
  	
  	
  “legacy”	
  and	
  new	
  research,	
  publica.ons,	
  NASA	
  sample	
  compendia	
  
•  Based	
  on	
  exis.ng,	
  widely	
  used	
  EarthChem	
  infrastructure,	
  PetDB	
  
architecture,	
  terrestrial	
  sample	
  petrology	
  (mineralogy,	
  geochemistry)	
  
database	
  

•  NSF-­‐funded	
  Interdisciplinary	
  Earth	
  Data	
  Alliance	
  (IEDA)	
  
•  Open	
  accessibility,	
  extensive	
  metadata	
  based	
  on	
  terrestrial	
  research	
  
and	
  experience,	
  integrated	
  with	
  historical	
  sample	
  and	
  image	
  data	
  

•  IMG	
  and	
  GEO	
  to	
  assist	
  with	
  data	
  formatng,	
  addi.on	
  of	
  metadata	
  
and	
  documenta.on	
  (e.g.,	
  quality),	
  integra.on	
  with	
  cura.on	
  and	
  
PDS4	
  data	
  &	
  services,	
  accessibility	
  from	
  lunar	
  geospa.al	
  mosaics	
  
and	
  maps	
  	
  

        
                Imaging Node 
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•  Support	
  for	
  Data	
  Management	
  Plans	
  
•  Lecer	
  of	
  support	
  

•  Reviewed	
  by	
  many	
  in	
  MC	
  (many	
  thanks!),	
  veved	
  for	
  current	
  use	
  (MDAP,	
  
LDAP,	
  etc.)	
  

•  Advice	
  &	
  review	
  
•  Offer	
  advice	
  &	
  some.mes	
  review	
  of	
  archive	
  plan	
  
•  Mostly	
  we’re	
  not	
  asked	
  to	
  do	
  this,	
  because	
  of	
  .me	
  pressure	
  

•  Online	
  materials	
  
•  PDS4	
  pointers	
  and	
  informa.on,	
  archive	
  plan	
  template,	
  guidance	
  for	
  
proposers,	
  preparers	
  

•  hvp://pds-­‐imaging.jpl.nasa.gov/help/PDS4.html	
  
•  hvp://pds-­‐imaging.jpl.nasa.gov/help/proposals.html	
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•  Challenges	
  and	
  Issues	
  
•  Missions	
  

•  InSight:	
  Lots	
  of	
  work,	
  but	
  no	
  issues	
  
•  New	
  products	
  from	
  research	
  proposals	
  

•  ROSES	
  2015	
  requires	
  Data	
  Management	
  Plans	
  for	
  research	
  proposals	
  
•  C1	
  Planetary	
  Overview	
  (amended)	
  
•  Text	
  box	
  (cover	
  pages)	
  or	
  in	
  proposal	
  text	
  
•  DMP	
  must	
  cover	
  an	
  data	
  needed	
  to	
  validate	
  research	
  conclusions	
  in	
  

publica.ons	
  (e.g.,	
  figures,	
  maps,	
  tables)	
  as	
  well	
  as	
  data	
  needed	
  to	
  enable	
  
replica.on	
  of	
  results	
  

•  Excludes	
  preliminary	
  or	
  unpublished	
  data,	
  private	
  communica.ons	
  (see	
  
SARA:	
  hvp://science.nasa.gov/researchers/sara/faqs/dmp-­‐faq-­‐roses/)	
  

•  Proposers	
  to	
  PDART,	
  LDAP,	
  MDAP,	
  etc.	
  are	
  reques.ng	
  support	
  for	
  a	
  wide	
  
variety	
  of	
  products	
  (next	
  slide)	
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Research	
  Products	
   	
  	
  PDS4	
  IM	
  
Digital	
  Terrain/Eleva.on	
  Models	
  (DTMs,	
  DEMs)	
   	
  	
  Array_2D_Image	
  (or	
  _3D	
  for	
  mul.-­‐bands)	
  
Reflectance	
  Spectra	
   	
  	
  Array_2D_Spectrum	
  (or	
  _3D)	
  

Light	
  curves	
  
	
  	
  
Table_Binary,	
  Table_Character,	
  
Table_Delimited	
  

Image	
  mosaics	
  (regional,	
  global)	
   	
  	
  Array_2D_Image	
  (or	
  _3D	
  for	
  mul.-­‐bands)	
  
GeoTiff	
  images	
   	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Interleaved	
  tags,	
  discon.nuous	
  byte	
  stream	
   	
  	
  Non-­‐compliant	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Con.nuous	
  byte	
  stream	
  (image	
  object)	
   	
  	
  Array_2D_Image	
  (or	
  _3D	
  for	
  mul.-­‐bands)	
  
GIS	
  Maps	
  and	
  GIS	
  "Projects"	
  (Vector	
  Layers)	
   	
  	
  Non-­‐compliant	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Drawn	
  shapes	
  (shapefiles),	
  Coverages	
   	
  	
  

How	
  do	
  we	
  accommodate	
  these	
  for	
  NASA	
  
funded	
  mapping	
  and	
  research	
  projects?	
  

	
  	
  	
  	
  	
  	
  	
  -­‐	
  Feature	
  class,	
  Point	
  databases	
   	
  	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Geologic	
  units,	
  contacts,	
  structure,	
  etc.	
   	
  	
  
Images	
  (GIF,	
  J2C,	
  JPEG,	
  PDF,	
  PDF/A,	
  PNG)	
   	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Data	
  products	
   	
  	
  Non-­‐compliant	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Browse	
   	
  	
  Product_Browse,	
  Product_Document	
  
PDS3	
  labeled	
  image	
  cube	
   	
  	
  Array_2D_Image	
  (or	
  _3D	
  for	
  mul.-­‐bands)	
  
ISIS	
  cube	
   	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Interleaved	
  ".les"	
  (ISIS	
  default)	
   	
  	
  Non-­‐compliant	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  BSQ	
  (ISIS	
  op.on)	
   	
  	
  Array_2D_Image	
  (or	
  _3D	
  for	
  mul.-­‐bands)	
  
So^ware	
   	
  	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  -­‐	
  Used	
  for	
  processing	
  (referenced)	
  
	
  	
  
Product_So^ware	
  	
  (So^ware_Binary,	
  
So^ware_Script,	
  So^ware_Source)	
  

	
  	
  	
  	
  	
  	
  -­‐	
  Archive	
  product	
  	
   	
  	
  NASA	
  GitHub	
  (hvps://github.com/nasa)	
  

Most	
  commonly	
  requested	
  products	
  
Discouraged	
  (non-­‐compliant	
  in	
  PDS4,	
  not	
  likely	
  to	
  change)	
  
Need	
  SCR,	
  discussion	
  and	
  review,	
  etc.	
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ROSES 2015: 
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•  1st	
  Planetary	
  Data	
  Workshop	
  
•  2012	
  mee.ng	
  report	
  (USGS	
  Open-­‐File	
  Report):	
  

•  hvp://pubs.usgs.gov/of/2014/1056/	
  

•  2nd	
  Planetary	
  Data	
  Workshop	
  
•  110	
  avendees	
  
•  High	
  Country	
  Conference	
  Center,	
  Flagstaff,	
  AZ	
  

•  Resounding	
  support	
  for	
  same	
  .me	
  (of	
  year),	
  same	
  place	
  in	
  2017	
  

•  USGS	
  site,	
  agenda,	
  abstracts,	
  presenta.ons:	
  
•  hvp://astrogeology.usgs.gov/groups/Planetary-­‐Data-­‐Workshop	
  
•  hvps://docs.google.com/spreadsheets/d/13gPNXS-­‐W-­‐jxhaZg-­‐

_l5UbP4WWlCcjNJncOBlEa-­‐dgz0/pubhtml	
  

•  LPI	
  site,	
  abstracts:	
  
•  hvp://www.hou.usra.edu/mee.ngs/planetdata2015/	
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