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Automatic landing-control for an unmanned aerial vehicle

ZHANG lJian-feng, LIU Bing-hua, JIA Cai-juan
(The 365 Institution, North Western Polytechnic University, Xi’an Shaanxi 710065, China)

Abstract: A control method for automatic landing of UAV is proposed and applied to an UAV. Based on the wind tunnel
data, we build the small-disturbance equations and the non-linear equations for the UAV by using MATLAB toolbox. With
the help of the model, we design the automatic landing scheme and the control law. The flight verification test shows that
the control results satisfy the requirements of automatic landing of UAV, with excellent static and dynamic performances.
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1 5|E (Introduction)
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Fig. 1 The simplified scheme of automatic landing control

o, AN AR . = R RS . %
LEMESHEE NG\ 3 H R 0 AR, 1248
P2 AT B ahE RhE S 51 i hl A, #2560 R 3 A B
FIRETE, M5 3 JE ANALHE S TSE 1 5E 115 B B2
Rk, I 3R 7 1) e A R O 4 1, R 3L
1T FHEERERIBTL A e F T4 I ).

3  H3hE R H 8 K 3 (Automatic land-

8] 45 A 1E, AbRoy, 7l o) 4 B SL4HO, Z, T H
T8 A H0, AAAR 02z, 7™ AT R L.

UM AR 2R B R OBUAE WAL BT DA, A8 45 5%
BUE %, A0 XAE WL RPN, 5 WL P
ITCHAT T E ), 8 fim HLk) ok IE; oY EH
SRR R A5 75 SEO ZAE KWL RSP A, B
EHTOXHFEN T .

3.2 HahEME R (Automatic landing modeling)
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3.3  H3hE M3 & 7 (Automatic landing con-
trail design)
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Fig.2 Automatic landing contrail
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Fig. 3 Flight results of automatic landing
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5 Z5i8(Conclusion)

EEXTHEIBTE ML, SCHIRABE T 3 B 3h#E
IR FEIT R, It TAHNE ST 6, &
JE AT T 7S B HEREMN TR AR, ST
AT RIS R M. NSCH TR B 41 %
TS ST, PR A B30 7 E R IER, B
5 T2, AREBUIMNIER S5 RR, KU,
B vk i S 5 1 B D) LRI AT, Reg 2 o AL
I TR NS TR AR 2K

& & ik (References):

(1] 2, 5kHTE. B3EMBERPUEIRERESID]. AR
2£4R, 2005, 31(9): 19 - 22.

(CHE Jun, ZHANG Xinguo. Exact trajectory tracking control of au-
tomatic landing[J]. Journal of Beijing University of Aeronautics and
Astronautics, 2005, 31(9): 19 —22.)

[2] FKUIAE. WATEHIRZMI. bt EET Tk AR, 1984: 13- 17.
(ZHANG Minglian. Flight Control System[M]. Beijing: Industry
Publishing Company of National Defense, 1984: 13 — 17.)

[3] CAO Y F, TAO Y, SHEN Y Z. Guidance and control for automatic
landing of UAV[J]. Transaction of Nanjing University of Aeronautics
& Astronautics, 2001, 18(2): 228 — 230.

[4] ARFKum, RAUL, FBUR. FETPHE P45 I8 8 8GN AT
L. I EEIE 5 M, 2005, 22(2): 182 - 188.

(ZHU Jiaqgiang, ZHU Jihong, GUO Suofeng. Neural network based
robust dynamic inversion flight control[J]. Control Theory & Appli-
cations, 2005, 22(2): 182 - 188.)

[S] SAUSSIE D, AKHRIF O, SAYDY L. Robust and scheduled flight
control with handling quality requirements Saussie[C]. //AIAA Guid-
ance Navigation and Control Conference. San Francisco, California:
ATAA, 2005, 2: 1488 — 1495.

[6] ZRwhZe, TAHE, M. B gt fE R X M B2 e WhLE
S gl b i BRI (7). S0 ERe 5 R, 2007, 24(1): 53 - 58.

(SU Haoqin, YU Hongyan, DENG Jianhua. Neural network based
robust dynamic inversion flight control[J]. Control Theory & Appli-
cations, 2005, 22(2): 53 - 58.)

Ve A

KEE  (1980—), B, NFRAN ITHEHIREM BRI S5 H
S TAE, E-mail: zjf1830@126.com;

XIFEH (1936—), 53, UG, FER T M A EEHI IS 5%
il TR,

HWEE
it

(1975—), &, W+, EENFETAN TR R LK



