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Fig.1 Layout diagram of supplied vehicle and control system
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Fig.2 Scanning rectangular coordinates system

WX (D, SEBRRALE S AR AL B E A AR
FRIEAL o
{x =R cos4 B
¥, =Rsin4
1.2.2 Ak mmbe
HOPTAT A B P S A 0 TR AR, 58 ORI 5T
AL A AL ABAT B, 25l 224
M R M LRI 3 BRARM R, DI, 41k 9 41,
SR RARDR, A BRI NUAT L BAR 5 2 mi s A
M (2 KRR 2 & sl rh s AR b
Xim + Xgn
=
yk:yLszran
I e Yem)s ks Yrn) 7010 00 ZE A7 P AT R R 55 mA i
A n A RCH AR, mnE(L,2,3), (X Y A ALE KL
(XL Yem) M (X, Yro) T RARRR, KE(L, 2, ++, )
MRS (2) 13 BHER LSRR O S ELAM ARAR 75
PR HIZE T /D R U ACIL A 500, A HERHL
1 E 3 T LA .
WA HE TR y = axtb,  HU W 2 5N 17 il

(2)

§=Y.(v, -y Hy=ax+bifi N, 13
6= (Y —ax—b)’ (3)
IAEE (3D lf/, TiRN a, b kA TRk, 1

{9b+(2xk)a=2yk W
Qo xb+ (X xHa= 0% V)
S (4 KgE
ORI ORIOND)
9D %) - %) -~

b= (ZXE)(yk)_(ZXk)(ZXk yk)
90 %)~ (%)’
g Rl 3 fros.

&y

I
|
|
|
|
I
I
I
|
|
I
|
|
I
I
I
1

o

X
- - - WA EMTE R
WO SRS ARTE 7 17 20 m il
BREATIE R, IR AL 24 A SRR
B3 BApMEER
Fig.3 Pathfitting results
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Fig.5 Frame of control system
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Tablel Statistical results of lateral deviation

wH B EmM S B/AMEZE/m P4 2 /m FrifEZEIm
1 0.15 -0.09 0.03 0.05
2 0.12 -0.14 -0.01 0.02
3 0.15 -0.07 0.04 0.02
4 0.15 -0.06 0.045 0.04
5 0.14 -0.11 0.015 0.03
6 0.15 -0.12 0.015 0.02
7 0.13 -0.13 0 0.01
8 0.14 -0.08 0.03 0.05
9 0.15 -0.11 0.02 0.02

P 0.145 -0.101 0.021 0.03
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Fig.7 variation of lateral average deviation with travel distance
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Automatic control system of orchard tractor based on laser navigation

Liu Pei, Chen Jun™, Zhang Mingying
(College of Mechanical and Electronic Engineering, Northwest Agriculture and ForestryUniversity, Yangling 712100, China)

Abstract: In order to develop an automatic guidance system for orchard machinery, laser navigation method was used on
an orchard tractor .A laser scanner was used to collect the real time information of fruit trees’ location and a path
planning program was developed based on the least square method. A proportiona controller was designed with the
information of course deviation and lateral deviation as its input and the speed of steering motor as output to navigate the
tractor moving straightly. The system realized the control function of navigating the tractor to move in a straight line in
aleyways of the orchard. The maximum lateral deviation was 0.15 m after the tractor moved 30 m path at the speed of
0.27 m/s. Test results indicated that the system could be applied to the automatic navigation of orchard machinery and

had certain reliability.

Key words: laser applications, navigation, automatic guidance, tractors, orchards, heading angle, lateral deviation,

fitting path



