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Fig.1 Aircraft landing guidance system of ground
control approach
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Fig. 2 Schematic diagram of UAV landing process
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Fig. 3 Diagram of UAV longitudinal glide trajectory guided
by precision approach radar
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Fig. 4 Lateral deviation correction of UAV guided by
precision approach radar

BRSNS SR RO R HE R B TC AL AR
PERIREST s TN AT HIAR EER I TC AN & AR
GeEOEE R RIRERITC AVISER B EEHAIRETT.

3RE
ok, oA E LA BRI L BT %0

FTENHFIATT 18] 51 B R TT 7 2 — 2R R 5 1 &l
TILRETT 4R L AR FEME s o 4R 5 | A S s MUY
WP Ho =, WhFut i 5 | i s AL AE T A AL RE 77
PARAT AR 5 322 58T AHLE B FRIRE ST H /N

FE AR FE 2 7 1) 2 — ARG RATIE R R 4L, BT 5T
TENILAAT b PR ER IR B AR 2E , AT T AIALEE
HlRrIHEE

S
[1]  ZEiodfe s, 508, BE/DGPS KE & 5 1 SR A

(2]

(3]

[4]

(5]

(6]

[7]

(8]

IR R AR 244 , 2000,8(1):16 ~ 20.

LI Sihai, HUI Pengzhou, FENG Peide.INS/DGPS guide system for
aircraft precision approach and landing [J].Journal of Chinese Inertial
Technology,2000,8(1):16 ~ 20.(in Chinese)

JEREE ETGPSH T AL B shE iz hil R4t 55 [D],
P4, L Tl K2, 2007.

ZHOU Shuchun.Automatic Landing UAV control system design and
implementation based on GPS [D]. Xi'an: Northwestern Polytechnical
University ,2007. (in Chinese)

JERASE I BB KT B EEREEOR A D]
18R AR 244, 2010,18(5):550-555.

TANG Daquan, Bl Bo, WANG Xushang, LI Fei, SHEN Ning.
Summary on technology of automatic landing/carrier landing[J].
Journal of Chinese Inertial Technology, 2010,18(5):550-555.(in
Chinese)

BoAlE DL NETHIL B &R MRS R T E
[D]_E#fF . ¥ R@ ke, 2009,

RUAN Lifeng. Design and simulation of a visual navigation system
for small—scale unmanned helicopter autonomous landing [D].
Shanghai ; Shanghai Jiao Tong University, 2009. (in Chinese)
E8H28, RTE, YORRE AT AN ETHIE THE R T B
SRR A4, 2003, 24(4) - 351-354.

QIU Liwei, Song Zishan, Shen Weiqun. Computer vision scheme
used for the automate landing of unmanned helicopter on ship deck
[J]. Acta Aeronautica et Astronautica Sinica, 2003, 24(4) : 351-354. (in
Chinese)

Srikanth S,James F M,Gaurav S S.Visually guided landing of an
unmanned aerial vehicle [J]. IEEE Transactions on Robotics and
Automation(S1042—296X),2003,19(3):371-380.

VFOUR R R . T RANUE MR R B D). kS
Ye¥EE T, 2008, 33(8) :79-91.

XU Wenwei, Xu Demin. The Research of image processing algorithm
on UAV landing [J]. Fire Control and Command Control, 2008,
33(8) : 79-91. (in Chinese)

W55 o AVLE BT 2 5R[I]. 4 8 S S0 E L,
2009,39(12):29-36.

YANG Liang. The landing guide technology for UAV[J].

Measurement and control of remote sensing and the navigation and



72 Wiat B2 ER Jan.15 2014 Vol. 25 No.01

positioning,2009,39(12):29 ~ 36. (in Chinese) Pk Tl k2%, 2006.

[9] Ettinger S.M.Design and implementation of autonomous vision— NING Dongfang. Research of design and implementation of
guided micro air vehicle [D]. Electrical and Computer Engineering, unmanned aircraft automatic landing control system[D]. Xi—an :
University of Florida, 2001. Northwestern Polytechnical University ,2006. (in Chinese)

[10] Scott M.Ettinger, Michel C.Nechyba, Peter D.fju. Towards flight ~ [15] AR —FBTIEsh 2 G B R[] AL H T, 1995,(3):7-
autonomy:vision—based horizon detection for micro air vehicle [J]. 13.

2002 Florida Conference on Recent Advance in Robotics,2002. SONG Bingchao. A new transportable precision approach radar [J].

[11] Al T30 0 To AL R A BB SR 5 [D] B it « Modem electronic,1995,3:7-13. (in Chinese)

PRI, 2004, [16] BRtR THEE SEWK STEMREEREBV]ARE
LIU Xinhua. Vision—based attitude determination and run way 1%,2013,35(2):1-3.

recognition for UAV landing[D]. Nanjing: Nanjing University of CHEN Dong, DING Guosheng,FENG Guobin. Development Trend
Aeronautics and Astronautics,2004. (in Chinese) of the Landing System on Aircraft[J].Modern Radar, 2013,35(2):1-3.

[12] Re® ETHENAERHTAN A EEWS5 I HARPFD]. (in Chinese)

PR : FAUILES RS, 2008. [17] 55K EAMITASRHIAY & AR ] H A3, 2007,29(6) :
JI Shengyu. Research on technology of UAV’s automatic landing on 315~321.

ship based on computer vision [D]. Nanjing: Nanjing University of PAN Jingfu, The development and outlook of foreign carriers[J].
Aeronautics and Astronautics,2008. (in Chinese) Nature Magazine, 2007,29(6):315 ~ 321. (in Chinese)

[13] RAAFEANUSBCERT | SR GV AR S S5
WL 545, 2012,20(6):1665~ 1668. LTSV
WU Song. Research and implementation for coordinate e ®(1987—), B M+, 22 L5 & (T A SRR
transformation of uav microwave landing system [J]. Computer & %,

Measurement & Control, 2012,20(6):1665 ~ 1668. (in Chinese) Tel: 15979196814

[14] &K LAV A BRI RENRITSLIMRDLFER:  E-mal: aircraft886@163.com

Review of Precision Approach Radar Guide Unmanned Aerial Vehicle (UAV)
Automatic Landing

CHEN Xiaofei, DONG Yanfei
College of Aircraft Engineering, Nanchang Hangkong University, Jiangxi 330063, China

Abstract: Automatic safe landing is an important content in the current Unmanned Aerial Vehicle(UAV) research. After
the introduction and comparison of several guide UAV landing, their advantages and disadvantages, point out that the
precision approach radar to guide the UAV landing a wide range of applications. Then introduced the precision approach
radar to guide UAV automatic landing. Finally, give the outlook of UAV landing research.

Key Words: precision approach radar; UAV; automatic landing

Received: 2013-10-08; Accepted: 2013-11-08
Foundation item. Aeronautical Science Foundation of China(2011ZA56001); Graduate Innovation Fund of Jiangxi Province (YC2011-S096)
* Corresponding author. Tel: 15979196814 E-mail: aircraft886@163.com



