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Reduced high-degree strong tracking cubature Kalman filter and its
application in integrated navigation system
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Abstract: Focusing on the problem that the filtering precision of the traditional cubature Kalman filter (CKF) decreases
under the condition that a system model mismatches and sudden changes of state happen, an algorithm called reduced
high-degree strong tracking cubature Kalman filter (RHSTCKEF) is proposed, which combines the strong tracking filter
with high-degree cubature Kalman filter. The algorithm has higer filtering precision than the traditional CKF, simplifying
caculation steps by using the characteristics of the filtering model, and strengthening adaptivity and the ability of sudden
changes by introducing the suboptimal multiple fading factor. The proposed algorithm is applied to the SINS/GPS
integrated navigation system, and the simulation results show that the RHSTCKF can accurately estimate true value
although the state has sudden changes, restrain the interference when filters have abnormal states, obviously improve the
filter performance, and enhance the adaptivity and the positional accuracy of the integrated navigation system.
Keywords: high-degree cubature Kalman filter; strong tracking filter; suboptimal multiple fading factor; SINS/GPS
integrated navigation
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PEPBEACIR B IGIN, Pryjjo— 1 B 23 3B M1 R L0 BRIEE
PR N T FRRIZAS ) 8, AR SCAE Py P AN 2
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P11 = }\kP/:‘k_l/\;c + Q- (36)

8 AR A R N R I, S B 2.2 TR
(ORI 9 DR 5 R A 5 1, 45 21 RHSTCKF 53 1 1
T DR B VR AR AN

, AN
Aj = max (1, M) (37)
ZO@M,?
=1
Ny = Vi — HyQ 1 H|| — Ry, (38)
M, = P}, H; Hj. (39)

Step 3.6: U1 5 kI ZI 5L D1 (1 B 90 3R 22 P
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T3 225 P, jojgo—1 A G0N PR B0 TN ELAH 56 B 7
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P, k-1 = H, Py H, + Ry, (40)
P, k-1 = Py Hy. . 41

Step 4: JEK FUHTILFR. T kI 20 (1) 08 I 4 2
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Ky = P g1 P (42)
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Py, = Pyjj—1 — Ki P, 1 K, (44)
B 73 U B (1) A2, SRR [15] 76 3R 75 51 N7 R+
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A7 e, LLSRAS 51 NI B 1 B R 22 T U7 22 B
P, o1 TR EAR S TT Z RS Py oo, THA R
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I IR B T HCKE ks B A 4.
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