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Guidance of unmanned aerial vehicles landing by

ground-based multisensory fusion
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Abstract: A ground-based multisensory fusion approach was proposed for the guidance of UAVs (unmanned aerial vehicles) landing in GNSS

(global navigation satellite system) denied environments. Firstly, an active laser transmitter was used to irradiate the UAV. The light spot in the

obtained infrared images reflected by the airborne reflection prism was recognized as the UAV. Then, a region of interest was defined in the visible-

light image by coordinate transformation according to the result of the infrared image. To reduce the computation complexity, the UAV was detected

and located in the region of interest. Finally, the relative position of the UAV can be obtained by combining the distance measurement and the angle

of the pan-tilt unit. Results of flight experiments demonstrate that the proposed approach can offer the precise positional information of UAV and can

effectively adapt the complex background of UAV autonomous landing.

Key words: multisensory fusion; unmanned aerial vehicles landing; global navigation satellite system denied environments; near-

infrared camera
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Fig. 1 Diagram of the auto-landing guidance system

Y

B2 ARSI — A R B

Fig.2 Integrated two degree of freedom pan-tilt unit

A B 5| 5 R 40, B ok HIHOE & 4
R JCNHLRE T BT, AR ISR 5 e S S e 1)
AW/ B U R EAR R SRR PR AR R A bl
SENL, B E AT UL OE B R G R IX S ik — 27
JEGRDCI N AT H AR IR B, 10 PR 50 DX 2L 4
T RASCR SR B o SR AT AT LA AT R] I
JefE SR A R TT SR HAR RS f AR R R
ZARPRARATHY A REAF S o I BEA B A 2] A i g

DL B W TS B AR LA

2 BETSEREMENSISHTE

TENHL A 5 R Fe i, ok 5 T 204
] LG 2 A8 T R R 6 7 X C B AT 7
fgl S, o R WA 3 iR . ESETE LS A
BAHPUNI AP E R TR0 6 o
R 0 U 5 5 BN [R) PR MIAS [+ B 85 P £ S A5
HORAR], Ay i, AR 21 DA ] DL G A7 5 3k
IR AR AR A W A T AR B B f, 5 I 2L AN AR
HE) F AR s S B ) DG G i — A5 A R
TP AP R O DX I8, A8 RO B DX ek 9 3 H



o514

HANIR 45 A T A B 1 3 AL i 3

PRFRUCREA TP, M AR OGN HILAE AT L e (& 4%
O TERR O B fieJ, ARSI B AR AS B A H AR
PEE AT A B 48 i RS BT HARGLE . T
T 25t A T £L AR AT WO g i & AT H B
WU E AL T s

, e
(s CEzmsvm) [ (IR ] (%4 ] i
| | | |
..................... E=ar == —=
;"%;s‘¢$§;¢;ﬁﬁﬁ
Ems)| [ ey | [TRE]
| Bm || EEE R EH%;
| IRl E
S JEnE | [amwes |
: = e = | [ mX g |
[ AR e Attt | o= &
(AR PR
L EASE O mpRE o
—/

K3 T 2L B bRE (LA A
Fig.3 Flow chart of the multi-sensor

fusion-based approach
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