55 46 B 2 W iE O OE E Vol. 46, No. 2
2025 4F 3 H Journal of Telemetry, Tracking and Command Mar. 2025

Website: ycyk.brit.com.cn

BT IR GNSS R RREEHIF E L R/A

2R, A &, #%Ewr, HEH, T, TRA, BROH
(EE PR R K i fE AR A PR 7] EE R 400039)

WE: H4%0GNSS (ARFMIEEL L R%) REFF TR T REMTIE KA. 7 A2 E A SR
RBGREEGBRAMEEZ 5T, RTARENEXTESRANEH ST G EES, T ARBEIK, LBEMNE HIRL
Ry, BREZEFTXN—HKA E%]é;%iw‘\ék@l)ﬂiﬁ’v/\#ﬁ SHERMEL L EEM R, BAkA#E, B TRELE
HEF, REWFTAERRYGEMRELRT, WAL EZ0 X FTAREAREGIEF I, ALl LI AR4R R & 09 ENU
(RIARLAFR) REEZN0F, W#&iﬁ%i%ﬁ:ﬁ%%@ﬂ‘éﬁ LAk E TR AR, H—F, 3T W R&KGNSS K
M, ETERES G IATHRT FE &R L6 2 5R4#%LF, AR Kabsch (@@ & =B fe) k) TRMBERMK
ENU % 2Rk 209k — s 5401, St it B B T LEE 8, REGBIEGNSS EMiE S FIRIE T F ik T ERKRE
B O PR i 4 T s BT BUE MM AR BAR R R A LA 8,

KHER: T E S, wWREBEM; 555 ok, k15, Kabsch fi%; GNSSE £

hESHES: V556.1; TN953 XHAREE: A MEHE: 2095-1000(2025)02-0064-08

DOI: 10.12347/j.ycyk.20250113001

SIAN: 28, Ak, héawr, F. A TwREGNSSBMM R H AT LB ARIT] 0 dE, 2025, 46(2): 64

1.

Attitude Determination of Spinning Vehicles by 4-Antenna GNSS Receivers
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(Chongging Aerospace Rocket Electronics Company, Chongging 400039, China)

Abstract: In this paper, we propose a novel method of attitude determination for spinning vehicles based on standalone GNSS.
A baseband algorithm is first developed to resolve the shadowing effect encountered by 4-antenna receivers mounted on spinning ve-
hicles, enabling continuous and precise signal tracking. Then the particular geometry of the 4-antenna configuration is exploited to
yield differential ENU-velocity vectors from co-located antennas. By taking the inner product, the vehicle's pose information is de-
rived from the orthonormality of rotation matrices, and yields the roll rate in the body frame. Finally, we use the roll rate to devise
linearly independent differential vector pairs and solve for the rotation matrix in the linear system relating ENU velocities and body-
frame velocities. The attitude information,defined by Tait-Bryan angles, can thereby be resolved. The algorithm presented is imple-
mented in a 4-antenna real-time GNSS receiver and experiments are carried out with a spinning cylindrical platform. The results are
confirmed via evaluation of the PVT results and comparisons with the platform's true attitude.
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