201943 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %5 50 % %5 3 1

doi:10.6041/j. issn. 1000-1298.2019. 03. 002

KEERVBZSMELREIRZITEIXE

2 2 N o 2
7 A& K&K KHER FHC 0w oBOW K
(L AR AR R 7 ROV AR 5 3 5 S BB R BT WP S %, )M 5106425
2.HRIRE LM ARAT, #di 261200)

FEE ik AR B B SVl kSt R, 92 B RS AR L A B2 1 3 shE ), Bt TOKRRIE L A SifEML R gt . B
I PZ - 60 BRUKAFH B il 4 F & , W5 T AA CAN( Controller area network ) 3@ {5 #% 1 Fl T2 {5 19 T A — 1K
TR RCHLIE 5 SR A LA ) O 58, Beit TR BIL L 2 PID B3 45 ) 3803k A0 PID A8 (RO A 28 o 30k LA B oL A 3l
PRl 36 A 5 W SR o 155 5 A0 A2 ) AR 8 20 0 A /K U8 B TAT L U IS )= T AH RN S 3H Y K T AT T R A L R 4 R
B TR E R 3.25% \5.40% F10 8. 01% ik SR =AM L 10% B9 HE 243 51k 98.6% .90. 1% Fi
68. 0% ; YR JiE )= 1 3H K BT 4 il 19 45 R 3R W1 4 BROMLER 3 #2585 N 3R A AT 2 ROR R A SR BL A SRk R
10 JE A RRBILLE TE N2 B B Sl oK .

KB ORFEFBOL; AR A SM; EHsEng; it K5

FRESZES: S223.91; S24 XaktRIRAD: A NEHS: 1000-1298(2019)03-0017-08

Design and Experiment of Automatic Operation System
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Abstract: In order to meet the development demands of modern agricultural machinery automatic
operation , the rice transplanter automatic operation system was designed to realize the automatic control of
transplanting operation and driving speed. Taking the Iseki PZ — 60 rice transplanter as the research
platform, the automatic-manual integration control scheme with manual mode priority was designed for
transplanting components and driving speed based on the controller area network (CAN) communication.
Accordingly, the incremental proportional ,integral and differential (PID) as well as expert PID algorithm
were designed respectively aiming at the speed and transplanting control. Meanwhile, the combined
control strategy for the auto-operating transplanter was developed. Afterwards, the speed control effect of
the proposed navigation control system was tested on the cement road and two kinds of paddy field each
with flat bottom layer and uneven bottom layer respectively. The results showed that the average errors of
speed control were 3.25% , 5.40% and 8. 01% , respectively, the probability of the speed errors which
was within 10% were 98. 6% , 90. 1% and 68. 0% , respectively. A kind of paddy field with flat bottom
layer was selected to conduct the combined control experiments. The results showed that the automatic
combined operation control of the transplanter had approximately the same effect with that operated
manually. The results indicated that the developed automatic operation system of the transplanter can
meet the automatic operation requirements of the unmanned transplanter.
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Fig. 1 Diagrams of rice transplanter operating mechanism
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Tab.3 Format of sending command
ByteO Bytel Byte2 Byte3 Byte4 ByteS Byte6 Byte7
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Tab.4 Format of receiving command

ByteO Bytel Byte2 Byte3 Byte4 ByteS Byte6 Byte7
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Fig.5 Schematic of rice transplanter speed control
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Fig.7  Flow chart of rice transplanter operating mechanism
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Fig.8 Rice transplanter test platform
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Fig. 9 Results of speed test

Tab.6 Error of speed control m/s
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