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KOMPSAT and COMS

Satellite
System

KOMPSAT-1 KOMPSAT-2 COMS KOMPSAT-3(A) KOMPSAT-5

Launch 1999 - 2007 2006 2010 2012(2014) 2012

Orbit Altitude 685 km 685 km 35786 km 685 km 550 km

Orbit Type
LTAN

Sun-Synchronous
10:50 

Sun-Synchronous
10:50

GEO (128.2deg.E)
N/A

Sun-Synchronous
13:30 

Sun-Synchronous
06:00Dawn-Dusk

Mission Observation
Electro Optical

Observation
Electro Optical

Communications
Oceanography
Meteorology

Observation
Electro Optical
(Infrared)

Observation
SAR mission

Satellite
Control Center

Computer
O/S
DBMS/Middle ware

HP-9000/J210
HP-UX
Oracle/Orbix

HP-C3600,C3750
HP-UX
Oracle/Orbix

PC
MS-Windows
none/MS NET

PC
MS-Windows/Linux
MS-SQL/MS NET

PC
MS-Windows/Linux
MS-SQL/MS NET
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DBMS/Middle ware Oracle/Orbix Oracle/Orbix none/MS.NET MS SQL/MS.NET MS SQL/MS.NET



KOMPSAT-1 MCE and KOMPSAT-2 MCE

▣Four Subsystems in KOMPSAT-1 MCE and KOMPSAT-2 MCE
◈ Telemetry, Tracking and Command Subsystem (TTC)

S b d li k d d li kS-band uplink and downlink
Tracking and ranging

◈Satellite Operation Subsystem (SOS) 
Command processing
Telemetry  processing and analysis

◈Mission Analysis and Planning Subsystem (MAPS) 

Integrated in one subsystem

y g y ( )
Mission planning 

mission scheduling
command planningcommand planning

Mission analysis
orbit determination and prediction 
event predictionevent prediction

◈Satellite Simulator Subsystem (SIM)
Satellite simulation
Operator training
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Operator training



KOMPSAT-3 MCE and KOMPSAT-5 MCE

▣Five Subsystems in KOMPSAT-3 MCE and KOMPSAT-5 MCE
◈ Telemetry, Tracking and Command Subsystem (TTC)

S b d li k d d li kS-band uplink and downlink
Tracking and ranging

◈Satellite Operation Subsystem (SOS) 
Command planning 
Command processing
Telemetry  Processing and Analysis

Separated to three subsystems

◈Mission Planning Subsystem (MPS) 
Event prediction
Mission scheduling g

◈Flight Dynamics Subsystem (FDS)
Orbit determination and prediction

◈S t llit Si l t S b t (SIM)◈Satellite Simulator Subsystem (SIM)
Satellite Simulation
Operator Training
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KOMPSAT-2 MAPS Functional Structure

TTC
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Tracking DataMAPS
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G d T k Di l
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SIM
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U I t f

 . Attitude Maneuver Planning
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User Interface 

I iti l

. M ission Timeline
Orbit State Data
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. Payload 
Operational . M ission 

X band
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Site

Initial
 Orbit Element

IRPE

. Orbit State Data

. POD Result Data

. Payload Operational
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Site

DGPS Data
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. X-band
  APS Data
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KOMPSAT-2 MAPS Computer

Dual Display One Computer

HP-C3600
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KOMPSAT-2 MAPS Operational Flow

Fli ht D i                                     Mi i  Pl i                                  S t llit  O ti
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Flight Dynamics                                    Mission Planning                                 Satellite Operations



Event Prediction
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Mission Scheduling
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Command Planning
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Reason for Separation of MAPS Functions
Specialties in satellite operation people – one people not for all operations

Flight dynamics 
Mission planning
Command operations

Intensive work required in KOMPSAT-2 mission planning due to many 
observations in the world – 1m resolution imageobservations in the world 1m resolution image

Inconvenient to share one MAPS computer by two operators (FD and MP)
One more MAPS computer installed – same functionality but different usage

N t t llit i iNext satellite mission
KOMPSAT-3 is for EO mission with agility – New functionality required
KOMPSAT-5 is for SAR mission - New functionality required

Flight dynamics functions
general functions can be added for different satellite missions

Mission planning functionsMission planning functions
special functions should be replaced for different satellite mission

KOMPSAT-2 MAPS functions are separated and allocated to FDS, MPS, and 
SOS f KOMPSAT 3 MCE d KOMPSAT 5 MCE
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SOS for KOMPSAT-3 MCE and KOMPSAT-5 MCE



K-2 MAPS          K-3 MPS            K-5 MPS

Mission Planning

FDS: Flight Dynamics Subsystem
MA: Mission Analysis
MP: Mission Planningg
MPS: Mission Planning Subsystem
POD: Precision Orbit Determination
SAR: Synthetic Aperture Radar 
SM: System Management
SOS: Satellite Operations Subsystem
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SOS: Satellite Operations Subsystem
XAPG: X-band Antenna Pointing data Generation



K-2 MAPS          K-3 FDS              K-5 FDS

Flight Dynamics

AOPOD: Atmospheric Occultation POD
FDS: Flight Dynamics Subsystem
ILRS: International Laser Ranging Service
MA: Mission Analysis
MP: Mission Planning
MPS: Mission Planning Subsystem
POD: Precision Orbit Determination
SAR: Synthetic Aperture Radar 
SM: System Management
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SM: System Management
SOS: Satellite Operations Subsystem



Development of K-3 and K-5 MCE

Design Characteristics
Objected-oriented analysis and design methodology
H it f KOMPSAT 2 MCE d f i k iti ti d t d tiHeritages from KOMPSAT-2 MCE used for risk mitigation and cost reduction
Co-work with AIT Team to develop the core modules in commanding and 
telemetry system

Development Environment
Operating SystemOperating System 

Windows (SOS, SIM) : co-work with AIT
Linux (MPS, FDS) : Re-use the heritage from K-2

L C++ (SOS SIM) FORTRAN C++(MPS FDS)Language: C++ (SOS, SIM), FORTRAN, C++(MPS, FDS)
DBMS: MS SQL Database (SOS), Binary File (SIM)
Middleware: Microsoft .NET framework
GUI Tool: Nokia(Trolltech) QT, Component One
Design Tool: Star UML
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KOMPSAT-1 MAPS and KOMPSAT-2  MAPS
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K-3 MPS  K-3 FDS  K-5 MPS  K-5 FDS
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Conclusions

Four Subsystems Structure Implemented for KOMPSAT-1 and KOMPSAT-2 
Mission Control Element (MCE)

Fli ht d i i i l i d d l i f ti i t t dFlight dynamics, mission planning and command planning functions integrated 
into Mission Analysis and Planning Subsystem

MAPS Functions Separated and Allocated to FDS, MPS, SOS for KOMPSAT-3 
and KOMPSAT-5 MCE

For convenient operation of the subsystem by operator specialties 
Due to different characteristics of FDS and MPSDue to different characteristics of FDS and MPS

FDS – general functionality satisfied for all satellite missions
MPS – special functionality required for each satellite mission

Five subsystems structure is now well established for KOMPSAT and COMSFive subsystems structure is now well established for KOMPSAT and COMS 
satellite mission control

TTC, SOS, MPS, FDS, SIM for KOMPSAT Mission Control Element (MCE)
TTC, ROS, MPS, FDS, CSS for COMS Satellite Ground Control System (SGCS)
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COMS SGCS Functional Structure
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