A2 24 e
20234 3H

ok ok R o R

Journal of Huazhong Agricultural University

Vol.42 No.2
Mar. 2023, 243~250

AR FEAER (o, A5 SE TR AL AREL PID i H R B2 il R e (] A rh Aol K224, 2023, 42(2) £ 243-250.

DOI:10.13300/j.cnki.hnlkxb.2023.02.030

ETEEREENHUEMPIDWHE
BRI B SR = R 4

BRI BT TR, T4, AR, T IR

Lizd K FMMIRFR, B4 214122; 2.2 B RSB AR B EEH AT E LB T, L4 214122;
3. B AR R A 5 B AR AL AURAT F P/ R RAT IR BR AR  R L A B K e E/
JRER L B FHE TRBEAFL TS LT EBAER S A FEM AR FHREELERE,
T 5240915 4.F M E ZAURAT IR 8], T 524200

TE EEXTHREBCRLEIEI RS TC 3 A shfashil A BB, DI 5 50 3)e 5 i 1) (o] R, 18 T — B H kL)
FIWALWRE AT RS . ZARGE RSB EI A IR BRI 2R 58 DL SRR R GRS R 5%
FIFHBEF 3 AL SR AR AR PID il S5 647 A TR B A S I, 385 Simulink BB Rz DL K BEAILT-3E
B [ R S840 B, 45 R R - BT B S S AL O BOR PID $as il 3wk MM B 4.9 % AT I 8] 1.535 s, 5 PID
P DL RS PID il B A0 L 38 Bk . & R A5 SR I, 38 Tt & R D0 AR BRI PID 45 il 5.7
WREF(—0.5,0.5) , RER/N, AR T UIHZA HIRE [ shl.

X417
HhESES TP391.4; S238

HREAE A TR ] i T2 AR R R, E R T
KEM)P T R L aFES . 2020/2021 2T
FE AR E AR AR T AR 2 113 J7 hm?, H BEU SR HLAR AL
A LU R D55 2 0 e WOR AR R TR) 8, {1 B
AT EEL B HLIBCRATISRARAR, 2020/2021 #EZAY
h5.29 %6, MUSCHT TRERBE S 258 0ok v 5 ) T R A AR M AR
AR PO 1 AR AR R MR R
SRR 2 — o Y E ORI 32 EAKEE T 3l
7, HLAEAE N B P SEARAS 2 %6 V) 8 25 1 3 1G4 T
P T TR R R R BN ST
Sk S MmE A R 2F . TR, AR H RO ALY
E g i R g HoA B SEBR R

i ¢ 2 B g I, HRE ) B R TN
JE | HERT ISR DL K 4 5 Y D) B S A A AS
HAERXF AL DIEE A BEZW . DALk
TFIFERST T —FP LLZR G2 09 5 40U D015 5 3 R e A
- UIENR B 0 T REBGR LY B shiE il R4, If 45
& 1F ARG FI BP #2846 5[] 09 43 43 s e Sr T

Wk HiY . 2022-07-21

HREICRAL 5 B3R s B PID; BREERIN 5 DR ML 5 4 REAR AL
XERFRIRES A

XEHS 1000-2421(2023)02-0243-08

IDARE- AW RiSR bR & i I ) e 27|
e E YN AR s ORI =S| R E S |
PLC H ARG & 138 it T — & 1 BRI
HshisHil R g0, 1 HAVED A+ B DL ARG E Y
5% . Timene 25 THR Y T —F ] THERIHLBE
VEAE ML 1) 1 385 I A 2 A5 o ol 25 1) O 8, AR
BRI 7=, IFRTE R G AR A 8h . Gao
SESTELI T — R AR IR BB PID $4 1 #% (VUFPID)
P B LA S B B ML B R 4 ] P
Nandong'* ¥ 5z 5 PTD FURT 5 12 il 2 45 A ok, 32
T —FHr AT R - B A R G R G
. Zhou 20145 R B RTK-GNSS & 4 13 L 52 1)
1o B R VR A, IR AR 1 25 PR M 22 5T PID 5l 55
Mo ZEMUYBT T — MBS B R 4
ARG E B AR A ke s ke AT
BRI . BRI A B LA 1
PEAT E ShasE SR T O AL A 4 4 s U R
PID, i 50 R R G 1R 228 +0.5 cm, DL B

HATH VLT RHE &R LT (2020A01005) 5 1 Je 928 6 MERHIF B it SEAR B L 45 9% £ 191 (1630132022001 ) ; VLT BbH 1R 51 H 2 45

S HE R (2020 A05004)
ZEEHE , E-mail: 1348785278@qq.com
WAEVEE : JE{E5E , E-mail : zhoudeqiang@jiangnan.edu.cn



244 LRI I NI <3 4

o942 %

FEH AP R B o LA B R s o 2 B T AR
45 PID 8.3, th T4 PID 2 8 R B4 S 8018 424
HCTRE , 204 M A ORI X 7 A R A 0 4 o Ak
J 5 R AL G PID 5538 W th 1 2 500 o /2 op
(9 N R R 2R M A ARAS A g (R 45 1 S0, S B il ik
SRAE LA B e

BT G 7 A TR A o T X A R T
FNHEAT R, PR i B4 T ) A% TR 28 22 2 A 1) )
i b ORI b 2o 72 30 2N ] 4 DR 38 2 %A% TR 28
PR, Bk, ARG R EERE . S5 A
VEYI VL B B B 5T, B PID # A HoAs 280
TELR PR L T BE R HIRE R 25 . M PID 19 2
B BN T TR , A AR SR A SR R

ABIF ST e Tt SR LA BB PID, i —%
HEEWR ALY FIRS A shiz 6l R 50, Bl RE H I 1
AR AL H R ML) B 25 A IR B AT [ B A
DA/ B Sk %, Bt i H R IBOR AR, i — 25
P H IR RE LK .
1 #MRIERE
1.1 BIEHRGEEARET

P H RO RAE Ao 2 v phy 225 B B3 L R
Ty SEE P4 LA S ESF 0L 53¢ b, 2 g 1K 5 e 10 3810 28 1 A £
TRBEVEAT B A3 S BOH IR T A1, Sk 5%
o ARAEH RESCRALE L AR TP HLES F s ]
A LR AT B LT TR A A P 1 4GQ-1
AU B 20 BEBR A AR ML, B3 H RN R AL D) 2%
AT RE AR RS, 4GQ-1 B H ER HL A
ZER L BN 1R o

b .

\ B
\ /
. —
i :
R\ \ \ P
A
/&= j ,
T s
G < '\\ N
: = D) .
/
/ // / /
il 2 3 4

1. i TEHLH Copying mechanism; 2. L E Hydraulic cylinder;
3 R E #% Harvester cutter; 4. B i &) Mz FLBK s Bt Solenoid
valve and its driving module.
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Fig.1 Structure diagram of 4GQ-1 sugarcane harvester
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1. ¥ M Connect plate; 2. ff B & &% Angle sensor; 3. f& 3l
Connecting shaft; 4. 78 3l ifl 7/ Rolling bearing; 5. 11 % Torsion
spring; 6. Z59IUFF Curved rod; 7. %348 Connect the bolts; 8. {5
JE 4 Profile wheel.
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Fig.2 Schematic diagram of angle copying mechanism
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Fig.3 Schematic diagram of the control system
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Fig.7 Comparison of results of different control strategies
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HL#E Imitation ground mechanism.
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Fig.8 Diagram of laboratory test equipment
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Abstract A set of automatic control system of sugarcane harvester cutter was designed to solve the
problem that the sugarcane harvester cutter cannot automatically control the depth of cutting device , which
affects the quality of harvest. The system mainly included angle profile mechanism, depth detection sys-
tem, hydraulic system and control system. The fuzzy PID control algorithm optimized by genetic algorithm
was used to adjust the depth of the soil in real time through Simulink step response and step response with
random interference simulation. The results showed that the overshoot of fuzzy PID control algorithm opti-
mized by genetic algorithm was 4.9%. The adjustment time was 1.535 s, being improved compared with
PID control algorithm and fuzzy PID control algorithm. The results of comparing laboratory test showed
that the error of fuzzy PID control algorithm optimized by genetic algorithm was ( —0.5,0.5), which was
the smallest, indicating that it automatically control the depth of the cutter effectively.

Keywords sugarcane harvester; genetic algorithm; fuzzy PID; depth detection; copying institutions ;
intelligent agricultural machinery
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