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Severe Tropical Storm KALMAEGI 

2008.7.18
Flood in Taichung
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Typhoon MORAKOT 

2009.8.8
debris flow

2009.8.8
flood
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FORMOSAT-3/COSMIC Data Points
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Current Occultation Data
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Statistics made from UCAR’s website
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Future Occultation Estimation
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FollowFollow--On Mission ObjectivesOn Mission Objectives

To increase the data distribution density   

To build up an operational microsatellite 
constellation  

To cooperate with international countries

To provide research opportunities
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Application Priorities Application Priorities 

Weather forecast (including severe weather 
forecast)
Space weather monitoring (including 
ionospheric storms, irregularities)

Climate trending
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Mission ProductsMission Products

Orbit element
Bending angle profile
Refractivity profile
Temperature profile
Water vapor profile
Geopotential height vs. pressure
Electron density profile
Total electron content
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Key Mission Requirements For FollowKey Mission Requirements For Follow--On On 

Data Number and Stability
� Number : 8000+ per day 
� Stability : better than [TBS] of average number
� FORMOSAT-3/COSMIC Reference:  1800-2200 points 

per day

Data Distribution
� Geophysical homogeneously distributed
� Local time homogeneously distributed
� mid and low-latitude temporal/spatial distribution [TBS]

Data Latency
� 30 to 45 minutes [TBR, heavily depending on the 

receiving station number geo location.]
� FORMOSAT-3/COSMIC Reference: 86 % of data is 

within 3-hr latency. TBS: To Be Supplied
TBR: To Be Reviewed
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Data Number Analysis
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Occultation # per 500 km square

FORMOSAT-3 (GPS only)
Max at 45~70 deg
Min at  0~10 deg
MaxMin ratio = 4

12 SC at 72-deg inclination
(GPS+GALILEO+GLONASS)
Max at 45~65 deg
Min at 0~5 deg
MaxMin ratio = 3.7

6 SC at 72-deg inclination 
6 SC at 24-deg inclination
(GPS+GALILEO+GLONASS)
Max at 0~25 deg
Min at 40~45 deg & 70~85 deg
MaxMin ratio = 1.9
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FORMOSAT-3 Follow-On Case A Follow-On Case B



This document contains proprietary and controlled information of National Space Organization (NSPO) of Taiwan and shall not be duplicated in whole or in part for any purpose without permission from NSPO.

La
tit

ud
e 

(d
eg

)

�

��

��

��

��

��

��

��

	�


�

� � � � � � � � 	 
 �� �� �� �� ��

4 SC at 72-deg inclination 
8 SC at 24-deg inclination
(GPS+GALILEO+GLONASS)
Max at  5~15 deg
Min at  40~45 deg & 70~85 deg
MaxMin ratio =  3.4
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8 SC at 72-deg inclination 
4 SC at 24-deg inclination
(GPS+GALILEO+GLONASS)
Max at  55~65 deg & 20~25 deg
Min at  80~85 deg
MaxMin ratio =  1.51

Occultation # per 500 km square
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4 SC at 72-deg inclination
4 SC at 48-deg inclination 
4 SC at 24-deg inclination
(GPS+GALILEO+GLONASS)
Max at  5~30 deg
Min at  70~85 deg
MaxMin ratio = 2.9 
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Follow-On Case C Follow-On Case D Follow-On Case E
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Potential Follow-on Constellation

Constellation of 12 
microsatellites
· 8 satellites to be launched 

at high inclination (~ 72 
deg) and separated by 22.5 
deg when complete 
constellation deployment.

· 4 more satellites to be 
launched at low-
inclination-angle (~24 deg) 
and separated by 45 deg 
when complete 
constellation deployment.
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Fiducial
Network

GPS
GALILEO

Data Processing Center

TT&C stations (overseas)
TT&C stations (Taiwan)

Satellite Operations 
and Control Center Users Users

GLONASS

Follow-On

High-inc

Low-inc

Mission ArchitectureMission Architecture
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Mission Collaboration between NSPO and NOAA

Joint Mission 
NSPO/NOAA

Mission
NSPO/NOAA

Data Process
NSPO/UCAR

Payloads
NSPO/NOAA

Ground Sys.
NOAA/EUMETSAT

Constellation
NSPO/NOAA

Launch Sys.
NOAA/TBD

Interfaces
NSPO

Cluster
Launch

NOAA/TBD

SOCC
NSPO

Taiwan LTS
NSPO

US RTS
NOAA

Tri-G PL
NOAA/JPL

Sci. PL
NSPO/NOAA

CDAAC 
Upgrade

UCAR

TACC 
Upgrade

CWB

GPS-ARC
NCU

S/C Bus
NSPO/TBD

Bus 
Components
NSPO/TBD

Taiwan 
Components
ROC Vendor

System 
Design
NSPO

Mission Ops
NSPO/NOAA

I&T/EDU/GSE
NSPO

Verification
NSPO/NOAA

2~3 
Launches

L&EO
NSPO/NOAA

Constellation 
Deployment

NSPO

Normal Ops
NSPO

Europe RTS
EUMETSAT
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Spacecraft Bus

- Modular design
- Reduced cost

- Primary: GOX
- Secondary: TIP, TBB

- Primary: GNSS RO payload
- Secondary payload x2 
(optional)

Payload 
Interface

Reduced costMetal Matrix (AlBeMet)AluminumStructure

- Reduce mass and volume
- Simplified operations

- Ni-H2 battery
- dM/dC charge algorithm

- Lithium battery
- Voltage based charge 
algorithm

Power

- Integrated computing 
capability  
- Reduced harness & mass

- Distributed architecture- Centralized architecture
- Radiation hard

Computer 
Architecture

- Increased data storage
- Simplified Operations

128 M>1.5 GData Storage

- Improved attitude 
performance

- Improved maneuver 
performance

- Simplified operations

- 3-axis non-linear control
- Roll/Yaw: +/-5 deg (1� )
- Pitch: +/- 2 deg (1� )
- Earth sensor x 2
- Sun sensor x 8
- Wheel x 1 
- Torque rod x 3
- Bus GPS receiver x 1

- 3-axis linear control
- Roll/Yaw:+/-0.2 deg (3� )
- Pitch: +/- 0.2 deg (3� )
- 3-axis gyro
- 3-axis magnetometer
- Wheel x 3
- Torque rod x 3
- GNSS payload x 1

Attitude 
Performance

- Stack or single launch
- Piggy-Back launch61 kg (w/ propellant)~ 60 kgweight

BenefitFORMOSAT-3Follow-On DesignItem
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Primary Payload

- Better payload capability

- The RO data will increase 
as the GALILEO and 
GLONASS-CDMA are 
launched

- Better antenna gain

- Continue to use Open loop 
tracking algorithm for 
obtaining more RO data.

- Track GPS signal

- Receive 2000 data daily 
on average   

- Commercial oscillator

- Phase array antenna

- Open loop tracking 
algorithm

- Track GPS, GALILEO and 
GLONASS-CDMA signals

- Receive 13,700 raw data on 
average 

- Ultra-stable oscillator

- Better gain/Beam steering

- Better capability for phase center, 
signal to noise ratio, and tracking

- Add a processor to science 
research

GNSS RO 
Payload

BenefitFORMOSAT-3/COSMICFollow-On/COSMIC II Design
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Expected Achievements

Build up a program platform so that 
all interested countries can contribute 
to the mission.

To cooperate with 
international countries

Implement robust microsatellites.To build up an 
operational microsatellite 
constellation

Explore atmosphere/ionosphere 
through qualified secondary scientific 
payloads. 

To provide research 
opportunities

Provide 8000+ data points to improve 
forecast accuracy, to monitor the 
space weather, and to perform the 
climate trending.

To increase the data 
distribution density

Expected AchievementsObjectives



This document contains proprietary and controlled information of National Space Organization (NSPO) of Taiwan and shall not be duplicated in whole or in part for any purpose without permission from NSPO.

Thank you for your 
Attention!


