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Design of Hardware in Loop Simulation Platform for Intelligent
Control System of Corn Kernel Harvester

ZHU Xiaolong CHI Ruijuan DU Yuefeng BAN Chao MA Yueqi HUANG Xiulian
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Aiming at the problem that the development of a low loss threshing intelligent control system
for corn kernel harvester is greatly affected by the experiment site and season, a set of hardware in loop
simulation platform for low loss threshing intelligent control system was designed and developed. The
simulation platform was composed of a simulation platform controller, operation panel, demonstration
panel, armrest box, display, and upper computer. The composition of the intelligent control system for
low loss threshing of the corn kernel harvester and the test requirements of the harvest controller was
analyzed. The mathematical model of the adjustment process of the key operating parameters of the corn
kernel harvester was established. The hardware in the loop simulation test system was built based on an
STM32F407 single-chip microcomputer, and the testbed design was completed. The open-loop contrast
test of operation parameter adjustment of the simulation platform and the corn grain harvester under no-
load conditions was carried out. The mathematical expectation of the simulation error of the cylinder
speed was 0. 126 r/min, and the standard deviation was 0. 776 r/min. The mathematical expectation of
operating speed simulation error was —0. 022 km/h, and the standard deviation was 0. 094 km/h. The
mathematical expectation of the concave clearance simulation error was 0. 041 mm, and the standard
deviation was 0. 147 mm, which verified the effectiveness of the simulation platform for the adjustment
process of the actuator of the corn harvester was verified. The signal simulation test and the automatic
control strategy simulation test of the harvest controller were carried out. The results showed that the
simulation platform can be used for the development of an intelligent control system for corn kernel
harvester and the test of control strategy, which improved the system development efficiency and
shortened the development cycle.

Key words: corn kernel harvester; low loss threshing; hardware in loop simulation; intelligent control

system
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Fig. 1  Composition block diagram of low loss threshing intelligent control system

AR Rl R 4E ’Jéﬁﬁﬁuxﬂﬁi{ﬁ‘ﬂﬁtﬂ FLE/Jﬁ'ﬁ
[ ]
O
n
=]
| 5 ([owbuctemas
| || e [
||t s (| R
v || mrbsims s
| e
1 AR
1.1 FEFEEMEZITEKX

R T ARAFRLUC AL R i 2 8 B 2L BN 2

RE B ~F L EOF- 5 BB 2R . O R RAX %
KAFRIMCRHLE B LA L Al RS AL R A ARl



116 & ok MO ¥ 2022 4
G B G5 T TR, @QHE & CAN Bl B2 IS ARSI RN EIE, B TRy B,

KIIRE Al AXE ERAFRISCR L EAHOE CAN Y 51 A9
BARHATICR AR, QT AHEOBCR 2 i 45 0 0T
B SRR, X S AL 2 B (TR frT e ke M)
AT B A0 M B ) F) 98  ak A EATREU [R] i
AU A S A ol AR A TR B A5 2 WA A il i

@RT LAl 20 RO T AR _E AT

1.2 AEFEREEMARMERIZIT

15 B 6 0BRSS F A 2 FioR, EE
15 BV G E I VR TR 7S AR SR 2%
PeFH R g A HLAL AL, AT B i a4
HME 55 AL SO il ko R v T 5 1) 45
5%, AT B4 CAN S iRIIRE,

e ETaEEE | L N
3;? e [ LRSS | | BRERES || oo
| / Ll meem st fu IS AN> -ﬂ\
I EEIH PN frreere I e VRN —
| Fl= @ AR [ (R CAN Sl
1] EET g U e TS Shiotdin 1
e ——
ERRENE
N ES
F BB |E
X || s | | LANﬁlﬂI
§ | [Fase
e | [ o
B2 FRAFRRHLE ﬁE?”%J%é@E#Z;&*U@?Eiq: SRS AE

Fig.2  Overall structure of hardware in loop simulation platform for intelligent control system of corn kernel harvester
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