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Table 1. Actuating data of agriculture carrier's levers

Ttem Force Displacement of  Displacement of Torque arm of
action position lever lever
N cm cm cm
) High 68.8 2.8 24.0 18.0
Main clutch

Low 78.4 2.8 24.0 18.0
Left clutch 112.7 1.5 1.2 18.0
Right clutch 93.1 1.5 1.0 18.0
Throttle valve 9.8 1.8 9.0 6.5
Brake 78.4 1.4 24.0 18.0
Gear shift lever 191.1 4.8 19.0 19.0
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Fig. 1. Layout of rotary encoders.

(O8]
S
1

[\
(9]
T

— Left encoder

—=— Right encoder

[\
S

—_
(e)

Encoder revolution (cycle)
9

0 20 40 60 80 100 120 140

Sampling time (sec)

[ - F,J?Fr&ﬁ%%'é' fadipleSiiEsss

Fig. 2. Two encoders have similar performance.



B Fﬁi” A1 PC- basedﬂfﬂ[ R B A 35

TCM2 Cable T D-TYPE 9 Pin Female Connector
Red Pin 2 Vsupply 6~25V 1 DD
Black Pin 3 Power Ground — 2 RD
3 TxD
4 DTR
El ectr Ol’li c Yellow Pin 5 TxD
5 GND
Compass m=mm  Blye Pin 4 RxD
TCM2-50 6 DSR
. 7 RTS
Green Pin 7 Data Ground
8 CTS
9 RI

e BB 5&[@‘ o
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Study on the PC-based Control System of
Agricultural Carrier:

Ling-Hsi Chen” and Tshen-Chan Lin’

ABSTRACT

An autonomous vehicle, which is navigated by a PC-based control system, was
developed in this study. This vehicle consists of one crawler chassis, two sprockets, two
rubber crawlers, one gear—type transmission and one 6-hp gasoline engine. This vehicle
is driven by rear—wheel sprockets. The PC-based control system was composed of
stepping motor, motion controller, digital input/output modules, rotary encoders and
electronic compass module. The signals are detected and actuated by the application
software, which was coded in LabVIEW graphical programming language. The detected
signals include the speed of engine output shaft, clutch position, rotation angle of the
sprockets and the vehicle's orientation. The actuated signals include the steps of the
stepping motor that represented the position of engine throttle valve, and the on/off of
three clutches. Three clutches are main power pulley clutch, left-hand side and
right-hand side turning clutches. The crawler carrier can move and turn on time

automatically, which is manipulated by the PC-based control system.

Key words: agricultural carrier, automatic control, electronic compass
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