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Abstract

The mathematical model of the variable rate fertilization control system according to the principles of
mechanical and electrical dynamics was set up and the theoretical basis for the system design, parameter
selection and performance improvement was provided. The simulation model with direct current servo
motor driving variable transmission mechanism was constructed by using Matlab/Simulink dynamic
simulation tools. PID parameter tuning of control system was carried out by the critical proportioning
method, the simulation curves of system performance was obtained. The simulation results showed that
PID control strategy could improve the control system tracking performance and anti-jamming
performance, and the test was carried out to verify the system performance.
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Fig.1 Structural diagram of the variable rate

fertilization control system

2 EHREHER

2.1 HitfARBEIHNEE

frl ik s S AL T ZD 1330 B K R B U &1 /K W 3
BL, 2 5 4% 5l s I BK 5l Jo 8 ALK o A IR P 3l
WMZ% U, =12V,P, =30W, [, =2 A, n=60 ~
80 r/min,

fAl ik fg S L AL T 3h S e i, AL IR I w, (1)
SR i, () R RN

=R,i p, 40 1
u, (1) =Ryi, (1) +1, == +e, () (1)
A R, —— il st 3 L A B o B

1, ——— {1 R 0 L o 4 o

e, (1) —HUE il e T L S AL A Sz Bl 3
MALBK Bl T3 27 19 £ B fR) A v 3 WL A th e T
() GO T, () KRR A

(0 =7, + (g, + a2
| (e e
J—— SR R S
(1) —— (AU RHS B AL 5 g ke
oot BB IR 3095 e, (1) ST o (1) X7
e,(1) =K,w() (3)

Kb K, ——8BUE R T 0 o s 3 e e
el i Fia Sl AL o A T (o) SRR FLIAL £, (0) R
AN
r(t) =Ky, (1) (4)

A K,——8U0E R T 5 F A R L
(1) ~ (4) BEATHLIRAR e, fa) IR B U L Sh LAY
FASEAIIE 2 R
7,6)

U (s) 1 |L6) () AL 1 0(s)
O RALs K 2T

[ & ]
B2l R 3 L3l 2 4
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