A AN 1 =

201449 f

doi:10. 6041/j. issn. 1000-1298.2014. 09. 008

WA SR EZ R

BEKk¥E A &

(R RO KA T2, Rat 210031)

BE: FPEARRZA AR5 AT B ERHAOCHEOR , H A AL UARAT 7 SR B o i 1d 7
BUAT 11 AR SCHR A RIS 32 2207 s SO E R AT 58 1 16 N AMZ SUS I B T kg . PRER Y
47 )2 W) GPS UL SE ST , [ (4] B3 20 1 v A0 LB O S AL R A U A e T A S
Ht AL XA AU T B9 FRELERN ST ] A I S5 S BOR BEAT 1T 0 Hr, 8 T AL LA T A0

545 & 59 W

FRMAR K
KR AV AL Lk
HESZES: S22; V249.3 CERARIRES: A

515

RO A2 EHESh 3 BURAO A = 0 4 A
e A5 B AL R AL TT R R S T
AU AERS FEAE ML 35T 58 i A BIBR AL R |
TEAE AE Y Biks 25 TARAE 55, Bk AR 45 A &
SRIX—FERE DI RE , R ML i B B 357 19 4%
T A2 Jelge TR ) L (1 B3, 06 SR 21 1) £ R A
Wb SEF BRI B B B AL SE R SRS S
PEAT AR AL AN AR, 2 A IR ALAT 55

ASCNAME UK T ALE AR AT 3t 53 Hr [ Y
HRICHR , FEAT DA F AT ML T P A 2 Y
GPS S AL 5 S P b 2807 3K, I #2580k
R A U AL O A0 P D S S5 LA
S RJE AT A HLAR T AT Hh PR BT
JoLFE A, LRt AR A S R o S XA AL
PR A S SIS

1 BESMAR

L1 DESMES

PSR P TG SN o S e S S R L VA (UM X
B ARG, Hbh3EEM2KENMRSE GPS
( Global positioning system ) H §ij 7 4% Ml L 5 i 45
SN B TZ S8R T R I B v A
o BT [ B 740 32 2 gl 2 AT IR L
Wil bt 172 T Iz 2R T i A AR (6 K T A

Wk B 2014 —05-01 & H . 2014 -05-19

XEHS: 1000-1298 (2014 )09-0044-11

ST AR U S v TR (B BT A5 E B R T
ZH, P B R ik 2615 5 2500 |, a3 ik
PLI =R & Sz 87 0] Gz sl B, AR L i
TEH DS A 21 S ]

H1 T GPS WYE KA E , 36 B iyl HLA T2
ALE AR 5T TP e die B (3% 1) o B3 AR R 1)
Michael O’ Connor %5 i Ty Hl1 >4 £ 185 1l /K 7800 #i 37
VTR T —%& GPS SRS, M F LS 3%/ |
TR T 4 A HEE Y GPS R s, 2 A L
10 Hz FARAS PEA T 228500 5, A [e mi o /8T 1°, LR
BRER PR MENR 22/ T 2.5 em'™ o BRI T R 2 1
Benson 45 iR & f#i A GDS ( Geomagnetic direction
sensor) Fl— A~ ZERG BE ) GPS R4E(20 cm) , 5| 5
HERIHLT B B AT R, IR /T 1 em P,
Zhang S50 1z ] RTK — GPS S50 FIOG LT FE 424X,
R THHHLE S P sh SRR R, ok
W A R

35 A1, HC Al B 58t 7 AR T i ARl B
) GPS S fiit £ R #y BF 58, H A B Yoshisada
Nagasaka %4 A f# [ SPU — 650 R4 LT & T
HE TR EIZRGH, 7 RTK —GPS k4
BEABBIL A RS 0 5 2 15 8., I OB EF B SR 30K I
FRCHL AT T 0] O 1 ke Sy TS F SR 1Y
GPS KL Ak b 114 722 Ak 0 7 | 2 I £ 132 22 , i N Aty 35
KT Y AR AR

Py=R(-¢)R(-0)R( -y)P (1)

« [ R HARTIS J 1 (863 1K) Y H (2006AA102259) | [515¢ [ SABH2 5 4 Ve BT H (31071325 ) ol o st 8 e S A BHBI AL 5 9%

A A3 H (KYZ201006)

PEEE A WKL, e, 1 1A 0, EZAFR B R AN LI -HLAs RGEBTIE, E-mail : chyji@ njau. edu. cn



e 55 AU S A K 45

F1 ZEXRUNHIESHARTEE
Tab.1 Navigation systems based on GPS for US agriculture
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Fig.1 Stereovision process for a weedy field with curved crop rows
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Fig.2  Prototype of agricultural wheeled mobile

robot navigated based on machine vision
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Fig.3  Schematic sketch of the electromagnetic

navigation system
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Fig.5 Attachment position of the laser scanner in

front of the robot tractor
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Current Situation of Navigation Technologies for Agricultural Machinery

Ji Changying Zhou Jun
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; Navigation is a key technology for agriculture machinery when it works automatically, and it
becomes a hotspot in research field of agricultural machinery at present. In this paper, literatures are
reviewed according to the main ways and key technologies of navigation of agricultural machinery. First of
all, navigation technologies based on global positioning system and machine vision were reviewed in
detail. Then other ways such as electromagnetic navigation, mechanical navigation, laser navigation,
ultrasonic navigation, geomagnetic navigation were reviewed briefly. Sensing of environment, control
methods and mapping of environment as the key technologies of the navigation were introduced
respectively. Finally, the future development of navigation technologies for agricultural machinery was
analyzed.
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