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Aircraft lateral linear parameter varying
model predictive control with time varying weight

ZHU Qi-dan, WANG Li-peng’, ZHANG Zhi, WEN Zi-xia
(College of Automatic, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: The concept and calculation method of arresting risk function are provided for the carrier aircraft hanging
and arresting stage. Time-varying weight matrix of states and controlling inputs can be acquired by means of oft-line
calculation. The varied relation-ship between different states could be adjusted by employing time-varying states weight
matrix in real time. At the same time, the controlling peak of aileron and rudder can be adjusted by varying controlling
inputs weight matrix to avoid inputs saturation in real time. Therefore, the efficiency and safety of aircraft automatic landing
could be improved. Time-varying system output constraint function is established to increase the feasibility of controller in
the aircraft initial leading stage. Carrier aircraft lateral landing model is set up based on state deviations. For many states
of the aircraft could not be measured directly, an off-line states observer is designed to estimate the real states of aircraft.
Optimal solutions are solved by linear matrix inequalities. The simulation results verify the feasibility of the algorithm in
the aircraft automatic landing three-dimensional simulation platform.
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Hih LMIKf#& Bz TATR

ARl /m  AREE R Fefz
5 — Toh# —
20 6.19E — 06 114.02 1.00E + 09
50 6.79E — 06 34.51  1.00E + 09
100 6.28E— 06 21.22  1.00E + 09

M ERIFFT LA H, 2% H 2958 M 100 myk/b 2]
20 mid FEH, REUALAFLE B AR R EE, (H 45 H 4
WH5mif, REH ARG, FARFITLLE
i, SR AR A R 7 R TG I R S v b

EESTMREALE MU FR 5 B T T

1) BRI 2475, ZEAE4 m/sHI R, JRU ] 35 A H
ARFRRY BT ), BT A R AR . R ATHIT, L
BHHILAAL EEEALE 2100 m.

2) BN ILE W ZE R 2N,

3) RSN EEAILEEWR IR,

&2 A5 BAnibstm £1A

Table 2 Simulation initial deviation

VIR IRZE 2R VIR RZE(E
X R ZE / m -30
1 ERZS / (m - s~ 1) 10
BEARZ [ rad —0.5
A RZ / rad 0.1

WHEAIERMZE / (rad- sfl) 0.2
TR AR SRR Z / (rad- s~ 1) 0.15

%3 AN B4

Table 3 State observer initial values

HILENLI 42 Hx HILAENIE
X RZE / m —25
M R ZE / (m - s~ 1) 10
B IMZE /rad —0.4
IR Z / rad 0.1

RIEAER M [ (rad- s—1) 0.2
TRATFAIE AR Z / (rad- s~ 1) 0.2
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Fig. 9 The lateral trajectory of aircraft
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Fig. 11 Slip angle vs. time curve
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6 45 (Conclusions)

BT T R TRZOULIAS ) B AR AN A R B ) P 4
B, BT LSS AR ML AE AR U 1) B B 33 AT 55,
TE B T T B TR BP ATV BR R A PRSI ZE, A3
BT PRSI 25 A v T I SE AN B B B =M R
HIRZS B 0] 8, I BT PRAE R SR BE . SR A AR S
AU AR HIAUE ) SR g, DL AR S R 29 R ) J7 v, Be
M ARUE R GEASE PRI, 3900 T R Ge H KA A mT
PR, (HH TXRMEBNEM RS EN . R KEE
JE DA S AR AT N 1) 25K A% 1R # FE 5 18, AR
FEARNT CA_E I AR AUERE FE AT RS EAME I, 1X%
FSA AR T BT R TN 2.
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