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[Abstract]

In this paper, in the case of an inertial navigation system, the posture estimation error in the initial alignment due to vertical
deflection is analyzed. Posture estimation error due to DOV was theoretically analyzed based on the speed and posture error of
INS. Simulations were performed to verify the theoretical grinding, and the results were in good agreement. For example, in the
case of n=20", an alignment error of ¢,=0.00287", ¢,=0.00196" occurred, and in the case of £=20", an error of ¢~ -0.00286°
occurred. Through this, it was confirmed that the vertical posture error caused by the DOV occurred as a coupling characteristic
of the INS posture error. It has been shown that an additional posture error may occur due to the DOV, which was not considered
in the existing INS alignment, which means that correction for the DOV must be considered when applying high-precision INS.
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E 1. DOVaol me HE XA}
Table 1. The Alignment attitude error caused by DOV

Error items Attitude Error(deg)
n f ¢E ¢N U
Case 1-1 10” 0” 5.7e-8 0.00287 0.00196
Case 1-2 0” 0” 1.7¢-7 0.00573 0.00393
Case 1-3 0” 10” -0.00286  [1.5e-6 -6.9¢-5
Case 1-4 0” 0” -0.00573 _13.0e-6 -0.00014
Case 1-5 10” 10” -0.00286  0.00287 0.00190
Case 1-6 20” 20” -0.00573  10.00573 0.00379
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Table 2. The attitude error caused by DOV and random bias

gzi;ponents Iggr?l};onents il Enror(deg)
VE v[\f
"l (1o, mGal) 6 (1o, mGal) £ O ¢U
Case 2-1 0”7 50 0” 0 8.3E-5 [0.00281 0.00330
Case 2-2 0”7 100 0” 0 8.4E-5 0.00562 (0.00455
Case 2-3 10”7 |50 0” 0 8.3E-5 0.00416 0.00394
Case 2-4 (107 {100 0” 0 8.3E-5 0.00649 0.00509
Case 2-5 20”7 |50 0” 0 8.3E-5 0.00657 0.00529
Case 2-6 20”7 [100 0” 0 8.3E-5 10.00832 0.00623
Case 2-7 0”7 0 0” 50 0.00280 [7.9E-5 .00288
Case 2-8 0”7 0 0” 100 0.00560 [7.9E-5 .00289
Case 29 0”7 0 10”7 |50 0.00415 [7.9E-5 .00288
Case 2-10 0”7 0 10”7 (100 0.00648 [7.9E-5 .00289
Case 2-11 0”7 0 20”7 |50 0.00656 [7.9E-5 .00288
Case 2-12 0”7 0 20”7 100 0.00830 [7.9E-5 .00289
Case 2-13 0”7 50 0” 50 0.00262 (0.00294 0.00348
Case 2-14 0”7 100 0” 100 0.00524 (0.00587 0.00496
Case 2-15 (10”7 |50 10”7 |50 0.00400 (0.00413 0.00388
Case 2-16 (10”7 {100 10”7 (100 0.00612 (0.00656 0.00526
Case 2-17 20”7 |50 20”7 |50 0.00644 (0.00647 0.00502
Case 2-18 20”7 {100 20”7 (100 0.00799 (0.00825 0.00616
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