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Abstract: Aiming at the reduction of the filtering accuracy when the conventional Kalman filter is used in
GPS/INS integrated navigation due to outliers of measurement data or inaccurate system state model, an adaptive
Kalman filter algorithm based on innovation is proposed. First, the algorithm detects measured outliers by
chi-square test, and adjusts the measurement noise variance matrix at the outliers to suppress filtering divergence.

Thereby, the rough ratio between the calculated value and the predicted value of the innovation variance matrix is
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calculated to adjust the system noise variance matrix and then the overall filtering accuracy will be improved.
The AKF algorithm proposed in this paper is verified by a vehicle test. The results show that, the proposed AKF
algorithm in this paper reduces the longitude errors and latitude errors (root mean square) with 67% and 34%
comparing with the conventional Kalman filter algorithm, and reduces the eastward velocity errors and
northward velocity errors (root mean square) with 47% and 38%. It is proved that the algorithm can effectively
suppress the state estimation error caused by the measured outliers, and further improve the filtering stability.
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PAPESM RS (Inertial Navigation System, INS) J&—FOAKH TN E B H FEXNFARSE, MU
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Z(k)y=H (k)X (k)+V (k) , (2)

R D) A (2) F, X(k) N kBZPRE I, Ok k—1) R k-1 B3] &k N ZIERR SRR, Wk-1)

KRG Y], (k-1 NRGEMEFSE AR, ZGk) MElEa, Hk) IEsERE, Vik) Ak
A Hdr, SRS R RS AR A LU Gt R

E[W (k)]=0, E[V(k)]=0, E[W (k)W (k)]=0, (3)

E[W (k)W (k)] = Q(k)6(k — j), E[V(k)V' (k)]=R(k)S(k - j) (4)

K34, Qk) W (k) MBI )7 2250555, R(k) J V (k) FR BP0 7 225614, 8(k — j) 4 Kronecker-0
PR, TEZ E RS LA MRS D5 2505 @ I R 5, #%5K (5) ~ (9) AT RIR S g R
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P(kk—1)=®(k,k - )Pk -1)®" (k,k 1)+ ['(k-1)QUk - )" (k1) , (6)
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K(k)=P(k,k —)H" (k)[H(k)P(k,k - D]H" (k) + R(]" (7)
X (k)= X(k,k=1)+ K(k)(Z(k)- H ()X (k,k 1)), (8)
P(k)=(I - K(k)H(k)P(k,k-1) , (9)
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Z(ky=Z(k)-H (k)X (k,k—1) , (10)
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AT, R EERME SR Rk, nTR AR EESI T RE T, .
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0= 3 200 (16)
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tr(H (k)P (k,k —1)H" (k))
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a(k) = (18)
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