ALOS &g B WE R R OIE Rk
ALOS Precision Attitude and Orbit Control System: On—Orbit Capability and Performance
FE B —7 S H R

Spacecraft Guidance, Control, and Dynamics Engineering Group Takanori Iwata

Abstract

The Advanced Land Observing Satellite (ALOS) was launched on January 24, 2006. It has been operated
successfully since then. Upon its development, ALOS is required to attain stringent attitude performances for
providing precise geometric accuracy to high-resolution images. For achieving these requirements, a variety of
technologies, including precision star tracker, high-performance computer, star-sensor based attitude
determination and control, were developed and implemented to the ALOS’s attitude and orbit control system.
Since the launch, capabilities and performances of the attitude and orbit control system have been assessed and
verified on orbif.  This report presents the review of these technologies and the analyses of their flight results.
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Fig. 3 AOCS Closed-Loop Block Diagram mFig. 4 STT Pixel Images (Left: normal, right: SAA)
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Table 1 Mode Transition Performance Table 2 Initial Acquisition Mode Control Accuracy
Mode Event Req. On—Orbit Mode Transition Time Mode Item Axis Req.(30) On—Orbit Accuracy
Initial Rate Damping 10m before and  during PDL (Peak)
Acquisi deployment: 46s/130s Rate RateCont. Roll 0.0£0.1 Post Separation™: —0.10
tion Earth Acq. 40m after PDL deployment: 13m40s Pitch Post Separation™: -0.02
Yaw Acg. 45m after PDL deployment: 11m20s Yaw Post Separation™: 0.036
Normal Standard — Meas. | 600s about 400s (above SAA) Earth RateCont. Roll + 0.2/0.0 | —
Control | Update Pitch —
Standard — | 1500s | 910s Yaw 0.0£0.1 after PDL Deploy.: 0.0
Precision Control Attitude Roll 0.0+10 after DRC Deploy.: —2.5
Yaw Steering | 2000s 1500s Control Pitch after PDL Deploy.: 6.6
Start Error deg
Orbit + 90deg Yaw | 20m 10m44s (IN+ A1 test) Yaw Attitude Roll 0.0£5 after PDL Deploy.: -4.8
Control Around Acquisi Control Pitch after PALSAR Deploy.1:
180deg Yaw | 25m 14m35s (1/4N— A a test) tion Error -0.6
Around deg Yaw Bias*5 after PDL Deploy.: -8.6

%: Post Separation & During PDL Deployment
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Fig. 5 Attitude Rate FFT Fig. 6 Attitude (Left) & Rate (Right) Profiles (2006/9/3 Rev1)
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Table 3 Normal Control Mode Performance Table 4 Orbit Control Mode Attitude Control

Item Axis Req. (3o On-Orbit Acc. (3¢) Accuracy

Attitude Control | Roll 0.00.095 0.027 Mode Item Axis Req. On~-Orbit Accuracy

Accuracy deg Pitch 0.015 upon YA« | Attitu | Roll 0.0£2 AN+ Aatest: 0.29
Yaw Target =0.095 0.039 not upon | de 4N— Aafrozen: 0.23

Long-Term Attitude | Roll 1.9e-4 7.he—4 Pitch 4N+ Aatest: 0.57

Stability: DRC not in | Pitch 5.0e—4 4AN— Aa frozen: 0.17

drive, deg/bs Yaw 6.0e—4 not upon Yaw 0.0+2 4N+ Aatest: 0.30

Long-Term Attitude | Roll 3.9e—4 9.4e—4 YA
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drive, deg/5s Yaw 6.7e-4
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Fig. 10 No. of Identified Stars Fig. 11 AOCS & PPDS Attitude Estimates
(2006/4/19 Rev 3) (2006/9/3 Rev3)
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