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Vision-based landing method using structured line features of

runway surface for fixed-wing unmanned aerial vehicles

ZHOU Langming, ZHONG Qing, ZHANG Yueqiang, LEI Zhihui, ZHANG Xiaohu
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: For the estimation problem of pose and attitude of fixed-wing unmanned aerial vehicles in the terminal landing stage, a vision-based

landing method using structured line features was proposed. One forward looking camera equipped in the fixed-wing unmanned aerial vehicles was

used to capture multiple pictures of the structured line features and these features were extracted automatically. 6 degrees of freedom pose and

attitude parameters ( pitch angle, yaw angle, roll angle, longitudinal position, lateral position and altitude) were calculated by using geometric

constraint of full configuration structured line features in the earlier stage of the landing, the key parameters ( pitch angle, yaw angle, lateral

position and altitude) were calculated by using degenerate configuration structured line features (only the runway edges) in the final stage of the

landing. In the 3D stimulation experiment, the accuracy of distance is less than 0.5 m, the accuracy of angle is less than 0. 1°when the fixed-wing

unmanned aerial vehicle is 200 m distant from the airport.
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Fig.2 Establishment of coordinate system and

distribution of structured-lines
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HLAZS At B 28 TER BRI, T APLIL
PO 3 AT, T ARALAL S B BR R JCTE WL 5
AR S LG L oL T Sk RE TR A
HLAY SR 2 i (IR A AT 8 1 25 B
W) o 4SRRI AR T AL A L
Mo TR 0 R A AR s 2 Lo BA
TERIEF 1A, 5 T TARESE B, Al B 0L
RGN A T B

S R BRAYEAE T - JC LRV AR IWPHE ok
WS EIAR G RPN, I HGIE AR B 2
T RA TARHG 5 EAE R v 1 A ol 1 T AT AL
150 ol FLREAE R 7 i g rp U AT B I 1] P 0L

43 R NCE RS AL LRFAE , X RE AT DLARIEIR B2
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