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Comprehensive Open-architecture Solution for Mission Operations Systems

Facilitated by
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Company Team
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Eric Pilger
VP, Technology
• Lead Software Engineer of HSFL and COSMOS
• 30 years experience in planetary science 

instrument development
• MA in Astronomy

Dr. Miguel Nunes
VP, Engineering
• Aerospace Engineer
• Deputy Director HSFL and Lead Engineer 

COSMOS (simulation and testing)
• PhD in Mechanical Engineering (UHM)

Dr. Trevor Sorensen
CEO
• Aerospace Engineer
• 45 years experience in space field (NASA, 

DoD, commercial)
• Expert in mission operations
• Computer game designer

Claudia Kamiyama
Business Manager

• Administration experience
• Project manager for research 

projects
• MA in Educational 

Psychology F
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Interns

Lindsay Root
Marketing & Sales
UHM MBA Candidate

Lauren Kurashige
Legal
UHM JD/MBA Candidate
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CEO’s Experience
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CEO’s Experience
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CEO’s Experience
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CEO’s Experience
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PROBLEM
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Problem
Too many satellites…

and lots more coming!
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Problem

How do we efficiently 

monitor & control hordes 

of satellites?
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Problem

Ops systems for multiple satellites are 

TOO COMPLICATED…

…and hard to adapt to new missions!
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Problem

A good COTS solution is missing!
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“COTS don't quite do what we need; they are not flexible.”
Chris Jones, Iridium Operations Director 

“At Space X we could not find a COTS solution for our mission 
operations and had to develop our own.”

Dr. Marco Villa, former Director of Mission Operations, SpaceX

“Adaptability is a definite problem for every mission I 
have worked on.”  

Paul Douglas, NOAA Satellite Operations Facility

“System needs flexibility and configurability.”
Chris Jones, Iridium Operations Director 

“Need to integrate everything into one system/tool that 
shows the status of everything in the system including 
spacecraft, ground stations, etc..”

Dave LaVallee, Project Leader, Applied Physics 
Laboratory

Voice of the Customers
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Problem

Is there a solution?

After all, it’s only 

ROCKET SCIENCE!
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Yes, there is a solution - it’s…..

Developed by real rocket scientists (engineers)!
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COSMOS

nodal architecture

16

The only operations software toolkit that is 

comprehensive with nodal architecture
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COSMOS Mission Ops Functions (Tools)
• Mission planning & scheduling (MPST)

• R/T command & control (MOST)

• Ground segment C&C (GSCT)

• System executive management (CEO)

• Flight dynamics (FDT)

• Data system management (DMT)

• Test bed & simulators (TBCT)

• Analysis tools

COSMOS
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COSMOS Mission Ops Functions (Tools)
• Mission planning & scheduling (MPST)

• R/T command & control (MOST)
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• System executive management (CEO)
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• Test bed & simulators (TBCT)

• Analysis tools

COSMOS
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COSMOS Mission Ops Functions (Tools)
• Mission planning & scheduling (MPST)

• R/T command & control (MOST)

• Ground segment C&C (GSCT)

• System executive management (CEO)

• Flight dynamics (FDT)

• Data system management (DMT)

• Test bed & simulators (TBCT)

• Analysis tools

COSMOS
LocalT MET Orbit14:43:07 1234:09:32:27 17126

Sat # Satellite Name MOST GSC

001 TinySat-1 Autonomous

002 TinySat-2 Autonomous

003 TinySat-3 Autonomous

004 TinySat-4 Autonomous

005 TinySat-5 Autonomous

006 TinySat-6 Autonomous

007 TinySat-7 Autonomous

008 TinySat-8 Autonomous

009 TikiSat-1 Autonomous

010 TikiSat-2 Autonomous Autonomous

011 HawaiiSat-1 Autonomous

012 HawaiiSat-2 SpaceCadet 1 SpaceCadet 1

013 MightySat Manual

014 ClearSat SpaceCadet 2 SpaceCadet 2

015 KUD0Sat-1 Autonomous

016 KUD0Sat-2 Autonomous

017 BoxSat-1 Autonomous

018 BoxSat-2 Autonomous

019 BoxSat-3 Autonomous

020 BoxSat-4 Autonomous

021 BoxSat-6 Autonomous

022 BoxSat-9 SpaceCadet 3 Autonomous

023 BoxSat-10 Autonomous

024 BoxSat-11 SpaceCadet 3 SpaceCadet 3

025 SimSat-A SpaceCadet 4 Manual

Controller Status MPST MOST GSCT DMT TBCT CEO

Flight Director On 1 1

SpaceCadet 1 On 1 1

SpaceCadet 2 On 1

SpaceCadet 3 On 2 1

SpaceCadet 4 Off

SpaceCadet 5 Off

SpaceCadet 6 Off

SpaceCadet 7 Off

SpaceCadet 8 Sim 1

SpaceCadet 9 Off

SpaceCadet 10 Off

Trainee 1 Sim 1

Trainee 2 On 1

Trainee 3 On 1

Trainee 4 Off

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

CONTROL ALLOCATIONS PERSONNEL
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•
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011 012 013 014 015 016 017 018 019 020

021 022 023 024 025 026 027 028 029 030

031 032 033 034 035 036 037 038 039 040

041 042 043 044 045 046 047 048 049 050

051 052 053 054 055 056 057 058 059 060

061 062 063 064 065 066 067 068 069 070

071 072 073 074 075 076 077 078 079 080

081 082 083 084 085 086 087 088 089 090

091 092 093 094 095 096 097 098 099 100

Sim

Actual Actual

Sim

C S P
Actual Actual Actual Actual Actual Actual Actual Actual

C S P C S PC S P C S P C S P C S P C S P C S P

Actual Actual Actual Actual

Actual Actual Actual Actual Actual Actual Actual Actual Actual
SC P SC P SC P C S P C S P C S PSC PSC P C S P

C S P C S P C S PSC P

•

•

• •

UTC MOC2012-01-23 19:43:07 08:43:07

MSG

NODE #1 (MC1) STATUS

COSMOS
Executive
Operator

Lat 043.4 N Long 090.6 E Alt  0123 k Lat 033.6 N Long 007.4 E Alt  0489 k

Sub-Sat ViewActual

Simulation

Actual Actual ActualOrbit View

Daylight 45:03  Umbra

Ground St 22:10  AOS ASF-1

B LC

Local Time 245:19:07:58

ADCS Mode
NominalS/C State
LVLH

EPS OBC ADC RF +TCS

Daylight 26:58  Daylight

Ground St 08:15  LOS
UHF, SBand

SSC

L

Local Time 245:02:07:58

ADCS Mode
NominalS/C State
IH2

EPS

CB

OBC ADC RCSRF +

Orbit View

Lat 073.6 S Long 187.4 E Alt  0557 k

Daylight 07:53  Umbra

Ground St 17:20  AOS KCC

Local Time 245:07:07:58

ADCS Mode
S/C State

LVLH

EPS OBC ADC RF +

CONTACT

TCS

Nominal

Sub-Sat View

Lat 033.6 S Long 096.4 E Alt  0623 k

Daylight 27:53  Daylight

Ground St 37:20  AOS KCC

Local Time 245:09:07:58

ADCS Mode
S/C State

SAFE

EPS OBC ADC RF TCS

CAR LCK

+

SAFE

Daylight 82:53  Umbra

Ground St 17:20  LOS
VHF, SBand

SCC

Local Time 245:21:07:58

OBC ADC COM TCS

B C L

EPS

RCS SM GNC CM1 CM2

Lat 013.6 N Long 196.4 E Alt  7623 k

Orbit ViewActual ActualOrbit View

11 HawaiiSat-1 MOST 12 HawaiiSat-2 MOST 13 MightySat MOST 14 ClearSat MOST 15 KUDOSat-1 MOST 16 KUDOSat-2 MOST
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S/C State

LVLH

EPS OBC ADC RF +

CONTACT

TCS
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Lat 033.6 S Long 096.4 E Alt  0623 k

Daylight 27:53  Daylight

Ground St 37:20  AOS KCC

Local Time 245:09:07:58

ADCS Mode
S/C State
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EPS OBC ADC RF TCS

CAR LCK

+

SAFE

Orbit View Sub-Sat View

Sub-Sat ViewSub-Sat View

Sub-Sat View Sub-Sat ViewActual Actual Actual Actual

21 BoxSat-6 MOST 22 BoxSat-9 MOST 23 BoxSat-10 MOST 24 BoxSat-11 MOST 25 SimSat-1 MOST 26 SimSat-2 MOST

17 BoxSat-1 MOST 18 BoxSat-2 MOST 19 BoxSat-3 MOST 20 BoxSat-4 MOST

Actual Actual Actual Actual SimulationSub-Sat View Orbit View

Lat 023.4 S Long 090.6 E Alt  0123 k Lat 043.4 N Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  1123 k Lat 043.4 S Long 090.6 E Alt  0723 k

Orbit View Orbit View

Daylight 45:03  Umbra

Ground St 22:10  AOS ASF-1

B LC

Local Time 245:19:07:58

ADCS Mode
NominalS/C State
LVLH

EPS OBC ADC RF +TCS

Daylight 26:58  Daylight

Ground St 08:15  LOS
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SSC

L

Local Time 245:02:07:58

ADCS Mode
NominalS/C State
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EPS
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OBC ADC RCSRF +
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Local Time 245:07:07:58

ADCS Mode
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Daylight 27:53  Daylight
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Local Time 245:09:07:58

ADCS Mode
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+

SAFE

Daylight 07:53  Umbra

Ground St 17:20  AOS KCC

Local Time 245:07:07:58

ADCS Mode
S/C State

LVLH

EPS OBC ADC RF +

CONTACT
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Daylight 07:53  Umbra
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Local Time 245:07:07:58

ADCS Mode
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CONTACT

TCS
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SORT SELECT

Ground St

KCC

245:07:07:58Local Tm
Azimuth

Elevation
Max Elev

AOS
LOS

82.4

009
Sat #

281.3

19:38:37  [+05:30]

67.5 -

19:47:27  [-04:20]

UHF

Band

CONTACT

AUTO
Mode

KCC ASF-1 ASF-2 SCC-1 SCC-2

ABC DEF-1 DEF-2 DEF-3 GHI-2

HMC3-1 HMC3-2 NMC3-1 NMC3-2 SMC3-1

SMC3-2 BMC3-1 BMC3-2 WPGS ARC-1

ARC-2 ARC-3 ARC-4 ARC-5

OPER STBY OPER DOWN STBY

LNK STBY OFFOPER OPER

STBY OPER STBY STBY OFF

OFF OPER OPER LNK DOWN

OPER OPER STBY OPER

UHF S-B S-B UHF S-B

C-B S-B S-B X-B Ku-B

UHF S-B UHF S-B UHF

S-B UHF S-B UHF

UHF

VHF

UHF S-B S-B

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10

10%CPU

MEM

DISK

MC1 MC2 MC3 OTB1 OTB2 MC5 MC6 MC7 MC8 MC9
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Competition

21

Company Product Nationality Cost

L3 InControl US $$$

Orbit Logic Orbit Logic US $$$

GMV HiFly European $$$

Harris OS/COMET US $$$

ESA SCOS-2000 European $$$

Johannes Klug Hummingbird European $

OHB Ramses European $$$

Kratos Kratos C2 US $$$

Braxton ACE Premier US $$$

Interstel Tech. COSMOS US $$
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How Do We Compare?
Functions
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COSMOS Mission Ops Functions 
(Tools)
• Mission planning & scheduling

• R/T command & control

• Ground segment C&C

• System executive management

• Flight dynamics

• Data system management

• Test bed & simulators

• Analysis tools
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Desirable Features
How Do We Compare?

How do we efficiently monitor & control hordes of satellites?

Users want ease of use and overall executive tool

23
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Desirable Features
How Do We Compare?

24

Ops systems for multiple satellites are 

TOO COMPLICATED…

…and hard to adapt to new missions!

Customers want something easily adaptable
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Desirable Features
How Do We Compare?

25

Open 

Source

Plug and Play

?

Error Handling

Scalable

Automation

Remote Virtual Ops
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How Do We Compare?
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Market

27

Satellites + UASs + Ground Stations

$24 B
Ground Equipment,

Flight Software,

Ground Software,

Services,

Ops

$2.4 B
Addressable

Market

2020 Estimate
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Revenue Models

28

FREE!

+ $
Freemium Model

Gov. Contracts
(annual licensing)

Commercial
(annual licensing)

License Product 

to Reseller 

Hardware
• Portable Ground Stations

• Embedded in avionics

Service
• Mission Ops

• Data on demand
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Go to Market Strategy

Seek strategic

partnerships

Win contracts to

develop COSMOS & 

gain customers

Get customers to

try COSMOS demos

FREE!

+ $
Freemium Model

Develop COSMOS 

community for 

developers/users

Product improvement and new features

LocalT MET Orbit14:43:07 1234:09:32:27 17126
Sat # Satellite Name MOST GSC

001 TinySat-1 Autonomous

002 TinySat-2 Autonomous

003 TinySat-3 Autonomous

004 TinySat-4 Autonomous

005 TinySat-5 Autonomous

006 TinySat-6 Autonomous

007 TinySat-7 Autonomous

008 TinySat-8 Autonomous

009 TikiSat-1 Autonomous

010 TikiSat-2 Autonomous Autonomous

011 HawaiiSat-1 Autonomous

012 HawaiiSat-2 SpaceCadet 1 SpaceCadet 1

013 MightySat Manual

014 ClearSat SpaceCadet 2 SpaceCadet 2

015 KUD0Sat-1 Autonomous

016 KUD0Sat-2 Autonomous

017 BoxSat-1 Autonomous

018 BoxSat-2 Autonomous

019 BoxSat-3 Autonomous

020 BoxSat-4 Autonomous

021 BoxSat-6 Autonomous

022 BoxSat-9 SpaceCadet 3 Autonomous

023 BoxSat-10 Autonomous

024 BoxSat-11 SpaceCadet 3 SpaceCadet 3

025 SimSat-A SpaceCadet 4 Manual

Controller Status MPST MOST GSCT DMT TBCT CEO

Flight Director On 1 1

SpaceCadet 1 On 1 1

SpaceCadet 2 On 1

SpaceCadet 3 On 2 1

SpaceCadet 4 Off

SpaceCadet 5 Off

SpaceCadet 6 Off

SpaceCadet 7 Off

SpaceCadet 8 Sim 1

SpaceCadet 9 Off

SpaceCadet 10 Off

Trainee 1 Sim 1

Trainee 2 On 1

Trainee 3 On 1

Trainee 4 Off

LOG
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LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

LOG

CONTROL ALLOCATIONS PERSONNEL
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002 003 004 005 006 007 008 009 010

011 012 013 014 015 016 017 018 019 020

021 022 023 024 025 026 027 028 029 030

031 032 033 034 035 036 037 038 039 040

041 042 043 044 045 046 047 048 049 050

051 052 053 054 055 056 057 058 059 060

061 062 063 064 065 066 067 068 069 070

071 072 073 074 075 076 077 078 079 080

081 082 083 084 085 086 087 088 089 090

091 092 093 094 095 096 097 098 099 100

Sim

Actual Actual

Sim

C S P
Actual Actual Actual Actual Actual Actual Actual Actual

C S P C S PC S P C S P C S P C S P C S P C S P
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UTC MOC2012-01-23 19:43:07 08:43:07
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NODE #1 (MC1) STATUS
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Lat 023.4 S Long 090.6 E Alt  0123 k Lat 043.4 N Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  0123 k Lat 043.4 S Long 090.6 E Alt  1123 k Lat 043.4 S Long 090.6 E Alt  0723 k

Orbit View Orbit View

Daylight 45:03  Umbra

Ground St 22:10  AOS ASF-1

B LC

Local Time 245:19:07:58

ADCS Mode
NominalS/C State
LVLH

EPS OBC ADC RF +TCS

Daylight 26:58  Daylight

Ground St 08:15  LOS
UHF, SBand

SSC

L

Local Time 245:02:07:58

ADCS Mode
NominalS/C State
IH2

EPS

CB

OBC ADC RCSRF +

Daylight 07:53  Umbra

Ground St 17:20  AOS KCC

Local Time 245:07:07:58

ADCS Mode
S/C State

LVLH

EPS OBC ADC RF +

CONTACT

TCS

Nominal

Daylight 27:53  Daylight

Ground St 37:20  AOS KCC

Local Time 245:09:07:58

ADCS Mode
S/C State

SAFE

EPS OBC ADC RF TCS

CAR LCK

+

SAFE

Daylight 07:53  Umbra

Ground St 17:20  AOS KCC

Local Time 245:07:07:58

ADCS Mode
S/C State

LVLH

EPS OBC ADC RF +

CONTACT

TCS

Nominal

Daylight 07:53  Umbra

Ground St 17:20  AOS KCC

Local Time 245:07:07:58

ADCS Mode
S/C State

LVLH

EPS OBC ADC RF +

CONTACT

TCS

Nominal

SORT SELECT
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Mode
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SMC3-2 BMC3-1 BMC3-2 WPGS ARC-1
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10%CPU

MEM

DISK

MC1 MC2 MC3 OTB1 OTB2 MC5 MC6 MC7 MC8 MC9

Targeted collaborations

Provide ops services

Tiered product offerings
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Development Plan

30

2015 2016 2017

S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F

Milestones  ∆  INC  ∆ v1.0  ∆ v2.0 Launch

COSMOS Development

MOST Development

OTB/Simulators Development

MPST Development

GSCT Development

DMT Development

FDT Development

CEO Development

Other Tools

Business Development

Business Plan Development

Obtain VC Funding

Commercial Operations

2014

To  COSMOS v2.0 Launch

First flight use
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Reseller Sales

Remote Sensing Sales

Ground Stations

License sales

Large Commercial

Government Contracts

Revenue

SELL!
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Financial Projection
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Net Profit
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Investment Needed

Version 1.0 - $50,000

Version 2.0 - $1 million
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MAHALO!

is expa n d i n g !


