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Intelligent Decision Making for Maize Threshing Parameters
in Multiple Operating Modes

DONG Jiagi CUI Tao ZHANG Dongxing YANG Li HE Xiantao XING Shunlun
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Aiming at the problems of serious grain loss and working parameters not being able to be
adjusted in real time during the operation of maize combine harvester, a maize threshing parameter multi-
mode intelligent decision-making system was designed, which can dynamically adjust the working
parameters of the threshing device so as to reduce the harvest loss. The mechanism of threshing parameter
regulation was explored. The entrainment loss monitoring system and threshing parameter intelligent
regulation system were developed. The intelligent decision model of threshing parameters was constructed
based on Simulink environment, and the proposed system was simulated and tested, and the results
showed that the system could better achieve the set objectives in both high-efficiency harvesting mode and
low-loss harvesting mode. The performance of the intelligent regulation system was verified through field
tests, and the test results showed that the average value of the entrainment loss rate was 1. 767% in the
low-loss harvesting mode, which was decreased by 16.536% relatively to the traditional mode; and the
average value of the entrainment loss rate was 2. 030% in the high-efficiency harvesting mode, which was
increased by 1.970% relatively to the traditional mode, which proved that the proposed system performed
well and met the requirements of actual harvesting operations. The research results can provide technical
support for improving the intelligent level of maize combine harvester, and provide a reference for the
improvement of maize crop harvesting yield and quality.
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Fig. 1  Analysis of process of maize movement influenced

by deflector plate angle
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Fig.2 Composition of entrainment loss monitoring system
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Fig.4 General scheme of intelligent decision making for threshing parameters



55 8 ) MM % FORBUR 28 TSR BRI 5 317
IR ey 43 2k 4 JBi AL 453 2% AR X T i 3. 826% , {H BEAE 52 T A ke 2L
! 2 r 7 A, BARA R BB R 28 1k B4 2k R 2R, A (R4 i

B ll==5
4 3a] o wm [EHD

S SiidR AR A RS Simulink HEAY
Fig.5 Simulink model of deflector adaptive regulation

system
Loysiilsems 2. PID ¥kl 3. RAFRBENES) 4. HERSR
5. Jt R b4 % TN A5 A

4.1.2 FReUUR R G 0 Kl

ANTE BT 8 e AR A% Ge i <C
PR G B A 6 i, 6 nfLLAE
W2 E K B E N 2% R 7R T kol 3R B X
T L8 R G, ORI IR B 2% Kk, R~
[l 00T, R 26 SR 1.981% A A% 5 Uk
AR R G R 2k F 38 3k B 3%
ELLF Y 3R A O B E R, RG4S
B AR O, R R R E N 1.754% . 1F
(NG T =W S |1 VA & (=0 N 1 IR
JBRL A K 2y 1. 908% , V- ¥ {H R i 1 1
B, SRR B AR (10 11 kg/s) T, a6 %
58 5 e B B R, 7R R OGRS T,

AR, R 28 A X T B 8. 071% , 35 %] T L
AT AR R e A 1) H Y o

TEwm R AT, AR 5.8, 11 kg/s
I, S it Al A R R B Oy 29.5°.26.3°.23.0°, [ AR
FRE RGN AT By R ) 535 B, LR TR R
AR AR B R T, LS -8 - 11 ke/s TAEFRIE Ry
), S AR B R A R 25.0°.25.0° .21, 3° 7] DL A&
th L U AR AR BN A Bl T AR e 5 A (H R 2y
3300 T I e AT P iR
4.2 BHRARRZZEWFERBIERE
4.2.1 BBkl ot

2024 4 10—11 H fEm k48 R R i JF e 17 3l 4
BUE (B 7). AREEELES -8 —11 kg/s, ¥)
UG U AR R 250, 1056 A B S A R 4R A
Pk R DL BT A A R 5 R, N TR e Ay i
KF#HITG . KL RME 1 P,

4.2.2 HIGEIEiAE 45 AR o

MR 1 AT AR BUOR BT, ey 41 2k R 8
H1.767% AHXAL G B 16. 536% 5 & iR
AR, e 1 B BME K 2. 030% , 4 X 1% G =X
FF1.970% .

B b 3 56 B 4 4 7 B3 58 B0 1 i D IR AR
TIRE Rl T 6 28R 3 R ACREIE R 22 =
SRR g B B g R S Bk
9 2 4y — 3, How 22 7 T2 3238 L, i — 2P iR
TR Z TEREXWBA S RIRKRT D

3r 3r 3r-
— RS — (R — et — AR — R — i — A — R — st
= s =
K1f KIfF #
0 5 10 15 20 0 S 10 15 20 S 10 15 20
Hif )/ Hi [ /s Hif 7] /s
(a) 5-8-11 kg/s (b) 5-11-8 kg/s (c) 8=5-11 kg/s
S , 3r . SE o ,
— R — R — gt — AR — R — fegii — ERER — I — e
K K K
N £ | iy
X1 K1 ¥
0 5 10 15 20 0 5I lb 1I5 20 5 10 15 20
it [A)/s it i) /s I i) /s

(d) 8-11-5 kg/s

Kl 6

AN TR 50 AR AR 2R TR 45 2 34

(e) 11-5-8 kg/s

ERAH

E

(®) 11-8-5 kg/s

X

Fig.6 Comparison of simulation results of threshing loss rate under different working conditions and operating modes
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