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Abstract; The non-commutativity error is generally compensated by the multi-subsample rotation vector
method, but the performance of the traditional multi-subsample rotation vector method is degraded under the
condition of large half cone angle or other more complicated angular motion. The new multi-subsample
quaternion algorithm and the direction cosine algorithm do not directly consider the non-commutativity error,
and the two algorithms directly solve the attitude differential equation. In order to comprehensively compare the
performance of these algorithms, a simulation analysis is camried out under conical motion and large angle
maneuvering conditions. Two data conditions, ideal and non-ideal sampling, are used to transform different
sampling frequencies, and comparison is made to the computational burden of the algorithms. The results show
that under ideal conditions, the periodic error of the new algorithm is smaller than that of the rotation vector
method, and the accuracy of the new algorithm is improved significantly with the increase of the number of
subsamples. By comparing ideal sampling with non-ideal sampling, it can be seen that the accuracy of the
algorithm differs by 4 ~ 5 orders of magnitude. Each of the three algorithms has its own advantages and
disadvantages. Only by fully compensating the inertial device data can the accuracy potential of the algorithm
be fully realized.
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Fig.1 The attitude angle error of the three algorithms
under ideal sampling conditions
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Fig.2 The attitude angle error of the three algorithms

in the case of non-ideal sampling
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Fig.3 Three to six subsample attitude error of
three algorithms
AR, EEREEN=FHIANFH, AR
¥ BB AR , R B B A Bl R RGBR AL R s T 78 R A
BRET 1000 Hz R AR TR, 2 MR ER
BEHRRER FMTRERERE,
4.2 KAEVNBATHHESE
#% SAVAGE R Hi KR A VLS BT A EF
HRERAGEE " . 3 MEERA 10° Hz BORBESR,
FRAELAS A U B B TR DO ST RO SR A 10° Hz BYSRARSR
R3] TERE L2 s FHELRME 4 Fin. 57
RAERAENSIRA BERENFLTRA=ZT
HEE2HFTEENBELRERBERRA 24
BER MEFEBEREELT 3 HEERE 3
MHMARMLREZRMEESARERDTULRR,3
MEEEEERERA T ESANBEREE LEER




28 Bt 5 & M

F26%

BREXRGTHREREBES -6 RESR, WRHAE
HREMNEEBRERERAEREMN,
KA EVSI RO T AEERELN
(@, = -1.1r +0.457" -0.67° +1. 17" -0.17° +
0. 2sin 2. 671 +0.3(1 - cos 2. 67r7)
Jay = -0.57+1. 07 -0.37° +0.77" -0.27° - 1)
0. 5sin 2. 67 +0.6(1 — cos 2. 67r1)
o, =0.3r-1.277 +2.07° -0.97* +0.47° +
0. 8sin 2. 6r —0.9(1 — cos 2. 67r1)

> ’F‘FPHE&%

e

BEMRE/rad

0 02 0F 06 08 10 T2
/s
B4 3FERERESIFEERSE
FUHTHESARE
Fig.4 Error of attitude angle of three algorithms
under ideal and non-ideal sampling
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Table 1 Comparison of calculation amount of attitude
updating algorithm
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