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COMS Geometric Calibration System and Its In-Orbit Functional and Performance Tests

Kyoung-Wook Jin 1, Seok-Bae Seo, Han-Dol Kim, Gwanghyeok Ju and Koon-Ho Yang
Korea Acrospace Research Institute, Dacjeon, KOREA

Abstract : COMS In-Orbit Tests(IOT), performed from July, 2010 to Jan, 2011, were successfully
completed and the scientific data from MI and GOCI has been distributed officially from April, 2011.
This paper focuses on the geometric calibration system tests conducted during the IOT. The geometric
calibration process, which is one of the primary objectives of the IOT is the final step of COMS data
pre-processing. The basic principles of the geometric calibration (or image navigation and registration,
INR) algorithm for COMS are described and the functional and performance tests of COMS INR
system were summarized according to the COMS IOT phases. Final performance testes were carried
out using data sets acquired from the real-time COMS data pre-processing system. Geometric
calibration accuracy of the COMS data showed excellent quality and met requirement specifications.
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Fig. 1. Flow chart of the COMS Mi data calibration process.
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Fig. 2. Schematic of the COMS IDACS(Image Data
Acquisition and Control System).
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Fig. 3. Ml scanning modes and the area covered from each
mode. Where, FD is Full Disk, APNH is Asia Pacific
Northern Hemisphere, ENH is Extended Northern
Hemisphere, LSH is Limited Southern Hemisphere and
LA is Local Area respectively.

Fig. 4. Comparison of the data formats between the COMS MI
Level1A and Level1B data: (a) Level1A, (b) Level1B.
Longitudinal sampling is 1.75 times higher than that of
latitudinal on Level1A.

Fig. 5. GOCI instrument coverage and observation direction
(indicated by the dotted arrows).
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Fig. 6. The relationship between the orbit and attitude of the
COMS satellite and geometric uncertainties with
respect to the Earth codrdinate.
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Fig. 7. Structure of COMS data geometfic calibration algorithm
(INR).
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Table 1. COMS In-orbit tests and test items according to its phases

BUSIOT BUS and Spacecraft Subsystem IOT y 2010
Switch Over | LEOP and Swich-Over of the Operation, MODCS tests 2 weeks atter the Launch
Phase 1 MODCS TEST, MI VIS and GOCI Functional and Radiometric tests July, 2010 ~ Jan, 2011
Phase 2 MI VIS and GOCI INR functional tests July, 2010 ~ Jan, 2011
Phase 3 Ka-band North and South beam tests (Antenna pattern measurements) July, 2010

Phase 4 Antenna Deployment and Trim Mechanism (ADTM) & Ka-band China beam tests Aug, 2010

Phase 5 MI VIS+IR functional and radiometric calibration tests after the cooler cover opening Aug,2010 ~ Jan, 2011
Phase 6 MI VIS +HIR and GOCI INR functional and performance tests Aug,2010 ~ Jan, 2011
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Table 2. COMS |OT INR Tests and Test items

o * TEST Objectives ,
INR OP1 Prehmlnary operational Verification of low level functions. Estimation Functions ﬂJandmark matchmg, lmear error
functional check cortection, thermo-elastic model, satellite longitude estimation) are deactivated at this time.
Landmark matchin, . . .
INR OP2 actv ati?)In chmng Landmark determination and the linear error correction functions are activated.
Satellite longitude N
INR OP3 estimation agctiv ation Satellite longitude estimation function is activated. (M ONLY)
Thermo-elastic model
INR OP4 O-elastic mocde Thermo-elastic model estimation function is activated.

estimation activation

INR TUN1 | Cloud detection parameters | The thresholds of the cloud defection algorithm are tuned.

INR TUN2 Landmark accuracy The parameters of the landmark determination algorithm are tuned to optimize landmarks
estimation parameters matching statistics.
Linear error correction . . .

INR TUN3 parameters The parameters of the linear error correction algorithm are tuned.

INR TUN4 | Scheduler parameters

The parameters of the scheduler algorithm are tuned to optimize the INR operation.

INR TUNS | Timeliness parameters (MIONLY)

The parameters related with the timeliness are checked and tuning is refined if necessary.

INR TUN6

IMC command generation | The parameters of the IMC command generation algorithm are tuned. The correct pointing

parameters of the instrument including the behavior of the IMC loops is checked.
INR TUN7 hgsdﬁz;?;i?;se check Update of the landmark database based on the landmark matching statistics.
INR PERF1 gﬁ%‘fgﬁfggﬁim Estimation of the INR performance during normal (non-eclipse) periods
INR PERF2 gzgggzi?i;z : stimation Estimation of the INR performance during eclipse periods. (MI ONLY)
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Fig. 8. MI Level1B image overlapped with the landmark
database.
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®
Fig. 10. TUN2 landmark determination process: a) Pre-rectified image, b) Raw cloud coverage, c) Final cloud coverage, d)

Smoothed pre-rectified image, e) Edge detection applied smoothed rectified image, f) Final edge image(after the cloud
masking).
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Table 3. The INR performance result from the MI data. The results of two periods(Non-Eclipse: Jan 19~26, 2011 & Eclipse: Sep

20~26, 2010) were compared with the COMS MI INR requirement specifications

Spec. Spec. Non-eclipse | Non-eclipse | - Eclipse - Eclipse

(EW) (NS) (EW) (NS) EW) (NSy
Navigation 56 yrad 56 prad 46.3 prad 4377 prad 405 prad 40.6 yrad
Frame-to-Frame registration (90min) 42 prad 42 prad 334 prad 332 prad 27.1 prad 274 prad
Band-to-Band registration (VIS-IR) 50 prad 50 prad 6.14 prad 7.2 prad 4.6 prad 11.7 prad
Band-to-Band registration(IR-IR) 50 prad 50 pirad 205 prad 3.9 prad 0.3 prad 0.3 prad

Tabie 4. The INR performance result from the GOCI data(Jan 20~26, 2011)

Spec(EW) Spec.(NS) Performance(EW) Performance(NS)
Navigation 28 prad 28 prad 17.5 prad 155 prad
Within Frame Registration 28 rad 28 prad 22.9 pirad 212 prad
Frame-to-Frame registration(90min) 28 prad 28 prad 7.7 prad 7.3 prad

i

Fig. 11. Landmark database used for the GOCI INR processing.
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Fig. 12. Typical correction angles from the Linear Error
Correction Algorithm(Aug 29 ~ Set 1, 2010)(COMS
INR team, 2011).
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Fig. 13. Example of valid landmarks according to the M|
observation modes(Aug 24 ~29, 2010 MI data)
(COMS INR team, 2011).
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(@)

(L)

Fig. 14. Well calibrated Level1B COMS data after the COMS I0T: (a) MI FD image (2011.4.1,02:15UTC, http-// nmsc.kma.go.kr), (b)

GOClI image (2011.4.4,03: 16UTC, http://kosc.kordi.re.kr).
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