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Abstract: Prior to formally equipping an inertial navigation system (INS), its navigation accuracy must
be evaluated based on the national military standards. Owing to the continuous accuracy improvements of
the rotary modulation INS, the duration of a single-navigation experimental cycle is increasing, thereby
causing challenges to test and evaluate the INS system. Thus, to evaluate the navigation accuracy of a
long-endurance rotary modulation INS, first, this study introduces an integrated rotary modulation scheme
with self-calibration, self-alignment, and navigation functions that unify the self-calibration and self-align-
ment state of the INS and the rotation path in the navigation process. Subsequently, this study proposes a

long-period navigation test method based on repeated samples for long-endurance rotary modulation INS to
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improve all required navigation testing and evaluation tasks. Finally, the study obtains and uses 30-day
long-endurance navigation laboratory-test data to test and verify the maximum position error (0. 71, nor-
malized, which is equivalent to the statistical results of independent voyages). Furthermore, the effective-
ness and feasibility of the proposed method are verified using a vehicle dynamics test. The results show

that the proposed method can significantly shorten the test cycle. Thus, this study provides an effective ap-

proach for developing and evaluating long-endurance rotary modulation INS.
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Fig.1 Navigation error curves caused by G-sensitive drift of laser gyro
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Tab.1 Statistical results of 8 voyages in 37 days naviga-

tion test

Position accuracy (Normalization )
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0
0
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Voyage number
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Fig. 8 Position error curve of 3 typical tests in 8 indepen-

dent voyages
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Tab. 2 Statistical results of 8 independent voyages

Voyage number Position accuracy (Normalization )

0.50
.62
.71
.63
.65
.45
.72
. 66
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