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Abstract A kind of high-speed rice transplanter’ s electro-hydraulic control profiling system was
designed and researched. In consideration of the lifting and neutral stages of the profiling system
for high-speed rice transplanters a pressure-position switch control method was applied in rice
transplanters’ profiling system design. According to the performance requirements of rice
transplanters at different stages the models of position-feedback control at the lifting stage and
power-feedback control at the neutral stage as well as the model of power-position switch control
were respectively established by using the Matlab/Simulink software platform. Moreover in order
to improve the control performance of the system the fuzzy PID algorithm was adopted to control
the system. The results showed that the fuzzy PID control can greatly promote the control
performance of the system compared with the traditional PID control at different stages.

Key words high-speed rice transplanter profiling system electro-hydraulic control force-
position switch fuzzy PID

1 272G - 630

2015 -05 -25
2013AA063903 .
1973 - 1968 —



9 1289
4
3
xV
k.kkk/A
1 Gov s, %
Fig. 1 Schematic diagram of high-speed rice (s + Yoy 1)( b )
transplanters’ profiling system wv w, wh Wy
1— 2— 3— 4—
> 6— = 8— kkkkif s 2,
9— ( 3 +1)
G K l w,, .,
, § = : 5 ’ .
ol
w, (O W w, w,
2
G, s =
s 2x0.14
X 60 x (582 + " ag 1)
e s L2x07 5 ,2x0.027 ’
(0. 3 ) 680° 680 331° 331
2 3
Matlab
3
610 G,=18dB P A =88° w, =2rad/s
2

EE— ] > S
HeB AR R e
I

Fig. 2 Force-position switch principle diagram
of the profiling system
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Fig. 3 Open-loop non-corrected Bode diagram on the
lifting stage
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Fig. 4 Bode diagram contrast of before and after open-
loop correction on the lifting stage
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Fig. 5 Step response contrast of before and after open-
loop correction on the lifting stage
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Fig. 6 Bode diagram contrast of before and after open-
loop correction on the neutral stage
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Fig. 7 Step response contrast of before and after open-
loop correction on the neutral stage
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Fig. 9 Step response of position adjustment PID control
and fuzzy PID control on the lifting stage
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Fig. 8 Simulation model of position adjustment PID
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Fig. 10 Simulation model of force adjustment PID control and fuzzy PID control at the neutral stage
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