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Abstract : This paper describes a DR construction for land navigation and the sigma point based receding horizon Kalman FIR
(SPRHKEF) filter for DR/GPS hybrid navigation system. A simple DR construction is adopted to improve the performance both of the
pure DR navigation and the DR/GSP hybrid navigation system. In order to overcome the flaws of the EKF, the SPKF is merged with
the receding horizon strategy. This filter has several advantages over the EKF, the SPKF, and the RHKF filter. The advantages
include the robustness to the system model uncertainty, the initial estimation error, temporary unknown bias, and etc. The
computational burden is reduced. Especially, the proposed filter works well even in the case of exiting the unmodeled random walk
of the inertial sensors, which can be occurred in the MEMS inertial sensors by temperature variation. Therefore, the SPRHKEF filter
can provide the navigation information with good quality in the DR/GPS hybrid navigation system for land navigation seamlessly.
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Table 1. Estimation error: situation L. Table 2. Estimation error: situation I1.
Position Azimuth Acc Bias Gyro Bias Position Azimuth Acc Bias Gyro Bias
[m] [deg] [m/s’] [degfsec] [m] [deg] [m/s”] [deg/sec]
M 2.2057 0.2293 -0.0270 -0.0595 ) 3.0609 0.4044 -0.1594 -0.1128
() 1.9365 0.4085 -0.0274 -0.0739 ) 3.0695 04788 -0.1622 -0.1214
€)) 2.0097 0.1151 -0.0105 -0.0572 3) 24177 03633 | -0.0801 -0.1021
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Table 3. Estimation error: situation I11.

Position Azimuth AccBias | Gyro Bias

[m] [deg] [m/s’] | [degsec]
Q) 30.9046 4.6663 -0.4068 -0.2956
@ 30.1450 5.5686 -0.3851 -0.3382
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Table 4. Estimation error: situation I'V.

Position Azimuth Acc Bias Gyro Bias

[m] [deg] /s | [degsec]

) 30.7769 -4.5437 0.0349 0.0771
V)] 30.3588 -2.8993 0.0633 0.0128
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Table 5. Estimation error: situation V,
Position Azimuth Acc Bias Gyro Bias
(m] {deg] [m/s’] [degfsec]
M 98.3853 0 -1.0345 -100.957
) 64736 -2.6329 -0.2036 -1.5988
3) 6.6375 -2.3688 -0.0899 -1.7158

(1) EKF (2) SPKF (3) SPRHKF Filter
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Table 6. Estimation error: situation VI.

Position Azimuth Acc Bias Gyro Bias

[m] [deg] [s] | [degfsec]

)] 5.0937 0.4262 -0.1663 -0.1412
) 6.4736 0.2165 -0.1955 -0.1338
©)) 3.8979 -0.0967 -0.1183 -0.1399

(1) EKF (2) SPKF (3) SPRHKF Filter
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