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Rate-limited Yaw Steering #
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Midnight

« Maximum yaw rate ?Lmax < 0.25°/s

« Nominal yaw rates exceed hardware limits for small elevations of the
Sun above the orbital plane |BgLo| ~ 2.0°

« Different concepts for rate-limited yaw steering
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GNSS satellites with two or three
antennas:

* QZSS
* L-Ant: L1/L2/L5
 L1S-ANT
 L5S-ANT

* GLONASS-M+
* L1/L2 FDMA
« L3 CDMA

° - . C .
G I—O NASS K2 QZS-3; Image: Mitsubishi
Hauschild, A. (2019). GNSS yaw attitude estimation: Results for the Japanese

— L1/L2 FDMA
Quasi-Zenith Satellite System Block-Il satellites using single- or triple-
— Ll/LZ/LB CD MA frequency signals from two antennas. Navigation, 66(4), 719-728.
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GLONASS-K2; Image: ISS Reshetnev
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Ptri — eTRz (w)Tdtri + Atri + )ét; W + btri + Etri

e receiver-to-satellite line-of-sight unit vector
R. rotation around the spacecraft z-axis

W yaw angle

d:;; baseline

Ai;  carrier phase ambiguities

v relative antenna rotation angle

bir;  satellite bias

€ty hoise and unmodeled errors

dtri — ('Ya,b - 7ac) ’ PCOa — Yab * PCOb + Yac - PCOc
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Attitude Estimation Results
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Attitude Precision
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GLONASS M+ Attitude Anomalies ©
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Summary and Conclusions #
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= Attitude estimation from triple-frequency observations of two antennas
* |n general good agreement of estimated attitude with models

» GLONASS-K2: consistency at the 1° level if orbit-periodic biases are
considered

» GLONASS-M+: anomalous yaw accelerations during rate-limited noon turns
» Yaw offsets up to 20°

= Attitude information included in L1 and L3 CDMA navigation message
= Currently transmitted by K1B and K2 satellites
* Included in RINEX 4.02
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