5% 1 finas TRt R Vol. 15 No. 1
2024 4 2 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Feb. 2024

XEHS:1674-8190(2024)01-182-09

EFIMMKFEE£8 ADS-B 5 7 B HfrIR i

i

X, £k, &R
(P ss Tolk S AT A A 4 FHEORBRGEAT, B4 214063)

2 AR RN A S I CADS-B) WA A 5 At D RE , 0T 42 THT 25 4% 8 322 19 55 AL 8l R AT R

ML B bR R R R BT B X 2 — AR T A B 2 AR R R 2 i (IMMIKF ) 575 19 ADS-B W Wi hii B
BRI T o 158 A X ALl T 50T 00 RO CAL Y AT R AT ST A ) AT AL AR o Bl ) 5 S A AL 1438 Bl
R A I X S R gk A7 2R M AR AL 5 R K A5 L T AT ADS-B R 25 % 1 8 AL HE AR IMMKE 803 24N 9F:
T RIR BRI A EA AT IRAT IR s B 3T IR A5 B H AR S 2% 1 B Ak B LG R, IR AE T — ki
RAGH A o A5 F W] A L T3 T A0 AR A Y R R 2 I D H AR IR B 7 75 IMMKE 5535 (90 B BR B iR 25 PR AR T
59 % , W IR AR 25 AR T 77 %, B AR TE TOARES AL PR E L B A B B BB RS A e S UK L 1
ADS-B Wiz i h BT S B R A 5 8 4 7 S

FEE: A M 2 AN SR R R B e H R BRI s D R A RS AN T

hESES: V249.32; V355 ZHERARIRED . A

DOI: 10. 16615/j. enki. 1674-8190. 2024. 01. 22

ADS-B surveillance application target tracking based on
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Abstract: Target tracking is the basic function of airborne ADS-B surveillance applications. Improving the target

tracking performance of weak maneuvering airliner around the aircraft is of great significance for mastering the traf-

fic situation and improving flight safety. Therefore, a target tracking method for ADS-B surveillance application

based on interactive multiple model Kalman filter (IMMKF) algorithm is proposed. Firstly, aiming at the flight

characteristics of airliner under the background of weak maneuver, a set of motion models including constant veloci-

ty model and standard coordinated turning model are established, and the models are linearized and approximated ;

Then, the model prediction and ADS-B state vector measurement data are used as the input of multiple parallel

Kalman filters in IMMKEF algorithm for parallel filtering; Finally, the estimation of the target state vector and the

model approximation probability are calculated and used as input for the next iteration. The simulation results show

that compared with the Kalman filter target tracking method based on the constant velocity model, the position
tracking error of IMMKF method is reduced by 59% , and the velocity tracking error is reduced by 77% , which sig-

nificantly improves the state estimation performance, and has high tracking accuracy, robustness and computational

efficiency. It is of practical application value and reference significance.

Key words: automatic dependent surveillance-broadcast (ADS-B) ; interacting multiple model Kalman filter

(IMMKF) ; target tracking; coordinated turning; state estimation
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Fig. 8 IMM algorithm real-time model probability
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