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• Identify/Address 

Space Science 

Questions

• Planetary

• Atmospheric

• Solar

• Space Physics

• Design, build, test 

space system 

hardware

• In-House Facilities

• Spacecraft Operations

• Payload Operations

• Science Data Analysis

• Mission Scheduling

Unique Synergism within LASP

Science

Engineering
Test &
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Mission & 

Science 
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Development
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September 2008

Commercial Value of Weather
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GPS/RO
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Mission Requirements Supporting 

Improved Prediction

• Spatial and Temporal Coverage

– More Frequent Sampling for Model Updates

• Data Latency – Processed in 30 minutes

• Minimize Overall Cost

• Minimize Overall Schedule

• Lifetime and Reliability
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New Paradigm

Opportunity New Thinking

Hardware Based C&DH Software Based C&DH

Fasteners 1 Screw Size

Cables and Connectors TCP/IP 

Integration and Test Web-based Integration

Schedule Accelerated
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CICERO Master Schedule Summary

TASK

DEVELOPMENT PHASES

REVIEWS

6/29 11/30GPS PAYLOAD
GPS Payload- GPS Receiver
GPS Payload- RO Antennas
GPS Payload- POD Antennas

5/21 12/31S/C- SPACECRAFT
S/C- Structures
S/C- Thermal
S/C- EPS
S/C- ADCS
S/C- C&DH
S/C- RF/Comm
S/C- FSW
S/C- Propulsion
S/C- Harnesses
S/C- Spacecraft Bus Testing

12/1 11/30MISSION OPERATIONS SYSTEMS
MOS- System Testing Support
MOS- Launch Operations
MOS- Early Orbit Operations

9/15 11/13GROUND SYSTEMS
Operations Systems Development
IOS Hardware
IOS Software
GS- Procedures & Documentation
GS- System Level Testing

10/1 8/19SYSTEMS INTEGRATION & TESTING 
SYSTEMS I&T- GPS to S/C Bus Int (FM1)
SYSTEMS I&T- Spacecraft Sys Test (FM1)
SYSTEMS I&T- GPS to S/C Bus Int (FM2)
SYSTEMS I&T- Spacecraft Sys Test (FM2)
SYSTEMS I&T- Spacecraft Shipment
SYSTEMS I&T- S/C to Launch Vehicle I&T
SYSTEMS I&T- Pre-Launch Spacecraft 

5/21

Prel Design

8/20

Flight Design FM1 Build

12/4

FM2 Build

7/31 12/1

Int

12/2 1/1

S/C Int & Test1/1

5/15

8/20 PDPR 12/4 CDPR 12/16 PEPR 5/15 Delivery 8/20 Launch

6/29 11/30

6/29 11/30

7/15 11/30

7/15 11/30

5/21 12/31

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

5/21 11/30

12/1 12/31

12/1 11/30

12/1 2/27

4/1 8/20

8/21 11/30

9/15 11/13

9/15 11/13

9/15 11/13

9/15 11/13

9/15 11/13

9/15 11/13

10/1 8/19

10/1 10/30

11/1 1/26

1/16 2/13

2/14 5/11

5/13 5/22

5/23 8/19

5/13 8/19
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GPS Box

Battery

Magnetometer

GSE Connector 

Reaction Wheel

POD AntennaReaction Wheel

Avionics Box

RO Antenna Array

Torque Rod

Comm Antenna

Propulsion Tank

Distribution Box

Radio: X-Band

S/C Connectors 

Coarse Sun Sensor

Star Tracker

Payload Adapter

Rate Gyro
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LASP Micro Bus
• Highly efficient and capable design using a combination of COTS 

miniaturized, space qualified components designed for small satellites 

and in-house builds
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LMB Capabilities Summary

• Bus mass – 90kg

• Power generation 110W 

• Downlink Data: 30+ MB/orbit

• Volume: Arianespace Vega Secondary

• Attitude Control:

– 3 axis stabilized

– Pointing:

• Accuracy: 10 arc*sec

• Knowledge: 2 arc*sec

• Stability: 1 arc*sec

• Design life: 5+ years
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ROI: Valuing a Space Data Product

CANEUS SSTDM 2014



Lessons Learned

• Sensors:  Drive overall spacecraft resources.

• Propulsion: Need significantly higher Isp for orbit 

raising and station keeping

• Avionics: Optimize board integration to reduce 

interconnects, cables, mass, power.  (“Spacecraft on a 

hybrid chip” – the extreme on this scale).

• Data Downlink:  Spacecraft crosslinks could reduce 

data refresh and/or reduce constellation operations 

costs.

• Power System:  Reduced power needs of the 

spacecraft and instrument would allow further 

optimization.
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Final Comments

• Record of Climate Becoming Critical

• Spacecraft Market Evolving

• Tall pole to a Commercial LEO constellation market is 

launch cost.

– Need 10-20 kg spacecraft, much lower power, and reduced 

volume to satisfy commercial investors’ ROI for 20 spacecraft 

constellation.

• Engineers and scientists must tell a focused story to 

attract investment.
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