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Short-Term 4D Trajectory Prediction Based on Parameter Identification
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Abstract

Due to various uncertain factors existed in the actual flight process, short-term 4D trajectory prediction of

Keywords

short-term trajectory predic-

aircraft must be used to master the real time dynamic operation of the aircraft and ensure the safety and paten- tion ;

cy of air traffic. We establish the kinematics model of the constant speed cruise phase and the isometric track
forecast model of aircraft. In the model, we use Maximum likelihood rule and Newton-Ralph iterative algo-

rithm to identify the calibrated air speed with the real-time track data which are received by ADS-B (‘automat-

kinematics model ;
isometric track;

parameter identification

ic dependent surveillance broadcast) receiver. Aircraft short-term trajectory is calculated with the identified

result and isometric track forecast model. Case study shows that this method can accurately predict the short

flight trajectory of the constant speed cruise phase, and point-passing time error can be controlled within 5 s in

2 min.
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# 1  CCA1840 i 5
Tab. 1 Flight trajectory of CCA1840

HHE /n it SR /(°) gE /()
07:11:.01 410 323 32.7396 119.4297
07:11:26 412 323 32.7772 119.3972
07:11:38 413 324 32.7973 119.3799
07:11:50 413 324 32.8150 119.3648
07:12:16 413 323 32.8549 119.3304
07:12:35 413 323 32.8847 119.3047
07:12.47 413 323 32.9033 119.2886
07:13.04 413 323 32.9299 119.2656
07:13.22 411 323 32.9574 119.2418
07:13.33 411 323 32.9730 119.2282
07:13:48 410 323 32.9958 119.2086
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Fig.3 Iteration results curve of identified parameter
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Tab.2  Longitude and latitude of observation points

PURIIESY /() 2R /(°)
1 33.0121 119.1945
2 33.0380 119.1719
3 33.0811 119.1344
4 33.1660 119.0605
5 33.2556 118.9824
6 33.2736 118.9667
7 33.3595 118.8915
8 33.3804 118.8732
9 33.3991 118.8567
10 33.4200 118.8384
11 33.4361 118.8243
12 33.4509 118.8112
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