201742 f N A1 =S 48 2% 55 2 W)

doi:10.6041/j. issn. 1000-1298.2017. 02. 006

ET BDS HREAI B SMES RS

o WmRHE b & RAEHE AW F

(R OL R 2 T2 B, kst 100083)

T AR AR B G 25 0L A B AT AR AL AR OR , BT T — AR L S T ST R S (BDS) #YE 25 HL A 35 AL 1
ARG RAG EEALE RTK - BDS il AT &7 8 i Pl 4% OB S REM =R 72 8. KR
T P ] e VR RSl T 1) R R0 =Tl W T B A SR 1) o PR S ) (BT B 2% [ T AR S A A ) A A K B E 25 0L
SR B 1) ffy S BRI 1 A OO B S P o F I 25 HL I 3B S A B R AN 458 B AR AR 25 A, B T 24 ML AR R B S 4
25 L A Ry 07 A B R 5 S A R SRR 1 Ay B X R T R R AN B 2 ML AT T S AR BRI O 1 R ]
HEAT B o R A R R W] BT BT AT AR G, e M 2 LT HE R 2 km/h I, R R R K IR 22 AR
F 0. 13 m, P ERER R 2R KT 0. 03 m, REWH LRI A 3 S ALK BEZR .

KB RE; WAL BN BEHARL; L TESMAL

FE 4 E S S219.3; TP242 XEkPRIRAD: A X E4S : 1000-1298(2017)02-0045-06

Navigation Control System for Orchard Spraying Machine
Based on Beidou Navigation Satellite System

XIONG Bin  ZHANG Junxiong QU Feng FAN Zhiqi WANG Dashuai LI Wei
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; According to the demand of automatic navigation of orchard spraying machine, a navigation
control system for spraying robot based on Beidou navigation satellite system ( BDS) was designed. The
system included RTK — BDS receiver, navigation controller, steering controller, electro pneumatic
steering system, three dimensional electronic compass. The closed control loop of steering angle was
composed of steering controller, electro pneumatic steering system, three dimensional electronic compass.
The closed loop could realize the servo control of steering angle according to control command from
navigation controller. The kinematics and dynamics models of spraying machine were analyzed and a
look-ahead dynamic path search model was established. The input of the look-ahead dynamic path search
model was lateral tracking error and the output was steering angle from navigation controller. Navigation
path planning on the spraying machine was designed according to the characteristics of the orchard, and
field tests were carried out in the orchard. The tests were done at different traveling speeds, which
showed the offset error became bigger with the increase of traveling speed and the traveling speed of
2 km/h was the optimal speed for quick steering speed and small offset error. The field tests showed that
the maximum offset error was no more than 0. 13 m and the average offset error was no more than 0. 03 m
for straight tracking at the traveling speed of 2 km/h. The field tests indicated that the navigation control
method was appropriated to orchard spraying machine.

Key words: orchard; spraying machine; automatic guidance; control system; Beidou navigation satellite
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Fig. 1  Structure sketch of spraying robot navigation system
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Fig.3  Circuit diagram of pneumatic system
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Fig.4  Structure diagram of closed loop steering control system
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Fig.5 Dynamic response of pneumatic steering system
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Fig.8 Steering motion diagram of tracked vehicle
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Fig.9 Model of look-ahead dynamic path search
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Tab.1 Statistical results of offset error
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by 77 mm ®%E/m B%E/m %/m
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1 2~3 0.11 -0.09 0.03 0.01
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