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Motivation -
Why a Flight Management System?
Software is critical to the operation of a satellite

Most systems are very expensive

Other solutions are “not ready for prime time”

Alternatively, “to save money”, the software is written “in 
house” - which can lead to a range of problems when 
budgets are constrained.

• Goal: To release an open source based flight 
management system.

•....enter QuickSAT/VMS
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In the beginning...
QuickSAT/step_SATdb

• QuickSAT is a web-based Product Lifecycle Management 
environment for satellite design

step_SATdb is an open source database

Multi-platform, uses open source tools

Modules can be added by the community
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Then came...
The world of Aviation!
sci_Zone commercialized QS code to 
support the GE Aviation Aircraft Health 
Management System Project.

sci_Zone entered into an agreement with 
GE to use the open source QuickSAT APIs 
on their “Operational Ground Program” 
(OGP).

QuickSAT/Vehicle Management System 
(VMS) created as an expanded version of 
the OGP program.
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QuickSAT/VMS

• Broad Use: Aviation, Satellites, Cars

• A complete Flight Management System

• Vehicle Health Management & Monitoring

• Vehicle Commanding Services

• Communications services

• Test/Monitoring interface
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QuickSAT/VMS
• Can serve as a stand alone ground station or part of 
an expanded environment

• Customizable

• Utilizes open source software where possible

• Works on a range of flight hardware

• Web based - PCs, Tablets, etc.

• Certified DO178B for Aviation
sci_Zone, Inc.
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Architecture
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Database 
Command Handling



Communications
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QuickSAT/VMS -
Multiple Options

S-Band radios

Amateur Radios

Laser based radios

“Newly invented” radios

LinkStar...
Radio

QS/VMS

Flight Computer

Communicator
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LinkStar Product Features
• Almost  anytime,  anywhere  satellite  TT&C
• Estimated  +70%  orbital  coverage  for  Duplex  based  radios;;  over  
95%  for  Simplex  based  radio!  

• Common  FCC  Satellite-to-Satellite  License  
• No  Amateur  bands  
• Radio  astronomy  interference  was  eliminated  by  limiting  the  
GlobalStar  units  to  operate  at  1616.25  MHz  with  a  bandwidth  of  
+/- 1.25  MHz  

• No  satellite  to  ground  license  required  
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LinkStar Product Features
• No  deployables
• 2  cm  x  2  cm  patch  for  simplex
• 2.5  cm  diameter  circular  patch  for  duplex

• Rapid  acquisition  - simplex  beacons  within  15  seconds
• Data  rates
• 9600  kbps  maximum
• LinkStar can  compliment  traditional  high  speed  radios
• LinkStar  can  serve  as  a  primary  radio  depending  mission  data  
requirements.
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LinkStar Product Features
• Ground  station  over  Internet  Protocol  (IP)
• Access  your  spacecraft  from  anywhere!
• Piggy-backs  on  established  2  billion  dollar  network
• Low  Cost
• No  Ground  Station
• No  tracking
• Proven  system  



LinkStar-STX3
Simplex Gen 3 Features
• Small  form  factor
• Power
• 350  mW  Tx  power

• Dimensions
• 28.7mm  x  20.57mm  x  4.13mm

• Electrical
• Accepts  3.3  V  to  12  V
• TTL  Data  Protocol

• Near  Global  Coverage!





Satellite to Ground

• Direct VPN Link
• Data AES 256 Encryption
• SSH to console

Satellite



Ground to Satellite 

• Direct VPN Link
• Data AES 256 Encryption
• SSH to console

Satellite
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Road Map To Flight Heritage
Enhanced QuickSAT/VMS with LinkStar Support: 
Spring 2015

BeagleSpace on GitHub: August 2015

CubieSpace on GitHub: August 2015

QuickSAT/VMS on GitHub: September 2015

RADSat: Fall 2015

EarthScan: Fall 2016
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QuickSAT 
Take  your  satellite  from  idea  to  flight!

QuickSAT/Xen
Security, Reliability and 

Software Rad-Hardening!

QuickSAT/Designer
Design and Mission Planning from 

idea to flight!

QuickSAT/VMS
Talk to your satellite!

ARM Computing 
for the Future!

FRNCS

LinkStar
Communications
for the Rest of us!
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Next STEP - Join the Fun!
email: andrew_santangelo@sci-zone.com

web: www.quick-sat.com


