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Global Coverage 
60 m Resolution: Land + Shallow Water (Benthic & AV) 

SSR 
1 Tb for Simple 

Store and Forward 

Orbit 
626 km Altitude 

10:30 AM LMT 
Descending Node 

IPM 
20 Mbps 

Direct 
Broadcast 

TIR 
5 Day 
Revisit 

Downlink 
800 Mbps X Band To Northern 
Stations (Svalbard and Alaska) 

Fiber Link 
Data Transmitted to 

Processing Center within 
2 weeks of downlink 

Calibration 
Daily Solar 

View (VSWIR) 
Monthly Lunar 
View (VSWIR 

+ TIR) 
Black Body 
and Deep 

Space Views 
(TIR) 

Vicarious US 
and 

International 

VSWIR 
19 Day 
Revisit 
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Payload 
Science Instruments:  
•  VSWIR: Imaging Spectrometer 

•  380-2500 nm in 10 nm bands 
•  60m spatial resolution 
•  Day-side ( 23% duty cycle) 
•  55 Kg, 41 W 

•  TIR: Thermal Infrared Scanner  
•  8 bands between 3-12 µm 
•  60m spatial resolution 
•  Day and night-side (100% duty cycle) 
•  60 Kg, 103 W 

Intelligent Payload Module (IPM) 
•  24/7 Direct Broadcast capability 
•  subset of science data 
•  X-band @ 20 Mbps 
•  11 Kg, 86 W 

  
 Implementation 
Launch Date:  ≥ 2022 
Lifetime: 3 years, with consumables for 5 
Mission Cost :$506M (reserve incl.) 
Payload Cost :$140M + 30% reserve 
Partners: JPL, GSFC 
Mission Class: C, with selected redundancy 
Hardware Model: Protoflight 
  

Mission Architecture 
•  Orbit: 626 km Sun-Synchronous, 10:30am LTDN 
•  Repeat: 19 day VSWIR / 5 day TIR 
•  Downlink: Contacts nearly every orbit to Svalbard 

(Norway) and Poker Flatt (Alaska) 
•  Science Data: 5.3 Tbits/day 
•  Launch Vehicle: 2m fairing, 790 kg capability 

Spacecraft 
Launch Mass CBE:  520 kg, JPL DP Margin: 31% 
Required Power CBE: 680W, 7.1 m2 array (965 W 

capability) 
P/L Data Rate: 384 Mbps 
Downlink Data Rate: 800 Mbps Dual-pol X-band 
Stabilization: 3-axis 
System Pointing: Control = 4.5 mrad, 3σ/axis 

           Knowledge = 48 µrad, 3σ/axis 
           Stability = 100 µrad/sec, 3σ/axis 
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Data	
  Acquisi#on	
  Strategy	
  
•  Instrument	
  modes	
  change	
  

mul#ple	
  #mes	
  each	
  orbit,	
  but	
  are	
  
clearly	
  defined	
  by	
  geography	
  and	
  
spacecraI	
  loca#on	
  

Instrument	
   Land	
   Coastal	
   Deep	
  
Ocean	
   Greenland	
   Antarc;ca	
  

VSWIR	
   60	
  m	
   60	
  m	
   1	
  km	
   1	
  km	
   1	
  km	
  

TIR	
   60	
  m	
   60	
  m	
   1	
  km	
   1	
  km	
   1	
  km	
  

Imaging Mode 

 Target Map 

Coverage Percentage 

800	
  Mbps	
  Link	
  
to	
  Ground	
  

VSWIR	
  

Deep Ocean 

Land 

N. Pole 

Coastal 

TIR	
  Night	
  
TIR	
  Day	
  

Cut away of earth with slice taken along plane of orbit 
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  HyspIRI	
  FY	
  12	
  Ac#vi#es/	
  Deliverables	
  
	
  
ü Steering	
  CommiWee,	
  Science	
  Study	
  Group	
  
ü FY12	
  Data	
  Product	
  Symposium	
  
ü Science	
  Workshop	
  and	
  Report	
  
ü Science	
  Requirements	
  Review	
  
ü L1	
  and	
  L2	
  ATBD	
  development	
  –	
  L1s	
  to	
  be	
  documented	
  in	
  FY13	
  
ü VSWIR	
  compression	
  efforts:	
  	
  3:1	
  to	
  4:1	
  and	
  SRR	
  reduced	
  from	
  0.9	
  to	
  0.5	
  Tb	
  
ü Ongoing	
  Instrument	
  risk	
  reduc#on	
  

ü Detectors,	
  electronics,	
  op#cs	
  
ü TIR	
  Band	
  Study	
  draI	
  –	
  just	
  ge`ng	
  started	
  
ü TRL	
  Assessment	
  –	
  nearing	
  closure	
  
ü Independent	
  Cost	
  	
  Assessment	
  conducted	
  by	
  Aerospace	
  Corp.	
  
ü Geoloca#on	
  –	
  Knowledge	
  Inves#ga#on	
  
ü Support	
  for	
  Poten#al	
  Airborne	
  Campaign	
  
ü Cloud	
  Cover	
  Studies	
  –	
  Published	
  Remote	
  Sensing	
  of	
  the	
  Environment	
  
ü Website	
  management	
  

Many	
  of	
  these	
  topics	
  are	
  covered	
  in	
  a	
  poster	
  or	
  will	
  be	
  spoken	
  to	
  directly	
  during	
  this	
  
workshop.	
  	
  ICE	
  &	
  TRL	
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ICE 
 

Aerospace Corp. conducted an independent cost 
estimate/ assessment of the HyspIRI Mission 

Concept. 
 

The HyspIRI Mission Concept cost was validated 
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JPL and GSFC provided Aerospace with extensive technical data 
package as inputs to their Independent Cost Estimate 
 

Mission Summary 
TRL Assessment 
Data Volume Supplemental Data 
Schedule Supplemental Data 
Cryocooler Supplemental Data 
ESTO IIP TIR Work in Progress Supplemental Data 
Onboard Compression Supplemental Data 
IPM Supplemental Data 
Pointing Performance Supplemental Data 
Orbital Debris Compliance 
MEL/PEL 
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Aerospace conducted an independent cost estimate/ assessment of the HyspIRI 
Mission Concept. 
 
ICE schedule-adjusted life cycle cost estimate (70th percentile) is $562M 
(FY12$M) 

As compared to $504M project estimate (based on NASA Earth Science 
Decadal Survey Implementation, March 2009) (within 12% of the JPL 
estimate!) 

 
ICE range estimate is $493M (FY12$M) for the low and $647 (FY12$M) for the 
high 
 
Cost difference between Aerospace ICE and project estimate due mainly to 
schedule risk. The ICE Estimate includes $103M of schedule risk 
 

Recommend lengthening proposed schedule to reduce risk 
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•  Aerospace	
  schedule	
  es#mate	
  (70th	
  percen#le)	
  is	
  60	
  months	
  
–  Proposed	
  schedule	
  does	
  not	
  appear	
  sufficient	
  when	
  compared	
  to	
  analogous	
  

missions	
  
–  Trying	
  to	
  meet	
  an	
  aggressive	
  schedule	
  and	
  then	
  slipping	
  later	
  in	
  the	
  

development	
  is	
  less	
  efficient	
  than	
  ini#ally	
  planning	
  for	
  a	
  more	
  realis#c	
  
schedule	
  

•  Considered	
  scenario	
  where	
  HyspIRI	
  schedule	
  was	
  lengthened	
  by	
  12	
  months	
  	
  
–  Same	
  Phase	
  B	
  Start	
  date;	
  new	
  launch	
  date	
  of	
  1/3/2021	
  
–  All	
  phases	
  were	
  stretched	
  by	
  the	
  same	
  percentage	
  of	
  #me	
  
–  Results	
  in	
  greater	
  up-­‐front	
  cost,	
  but	
  greatly	
  reduces	
  schedule	
  risk	
  

HyspIRI	
  Schedule	
  Discussion	
  

Category
HyspIRI 

Proposed 
Schedule

HyspIRI 
"Stretched" 

Schedule
Total Mission Cost 458.5$             467.2$             
Schedule Risk 103.4$             26.7$                
Total w/Schedule Risk 561.9$             493.9$             
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A System Engineering Working Group (SEWG) was chartered to develop a more 
codified approach to TRL assessment for missions in formulation. 
 
The SEWG has produced a set of instructions and a work sheet for this effort. 
 
HyspIRI has populated the instrument portion of the TRL assessment work sheet. 
 
The worksheet has been discussed with current members of the SEWG at JPL, 
GSFC and ESTO. 
 
The group has not formally reviewed and concurred with the assessment yet.  
That meeting is planned for next week. 
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