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Fig.1 Rice production full mechanization of the main link | ..t~ ' o SEmLe

A:HLAE AL B BE Mechanized tillage; B:11-320 % 45X AL 11.-320
plowshare; C.#HLi L H i Mechanized harrowing; D:1BJX %I [/ £
L 1BIX disc harrow; E: ML AL 3T 3 F Mo Mechanized beating flat;
F: 3T FH#l Batter grader.
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Fig.2 Rice tillage equipment
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Fig.3 Schematic diagram of electro-hydraulic

control system of tillage depth
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Fig.4 Real-time measurement system of tillage depth
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Ha B LA ) C 25 A9 R RE AL BF A L AL AL mT s R
A% T TE 8 RE AL A0 o B A O TR B AR M DL AR Py 2
fifi_E AT S T S A5 T RE L AN W 4R v B
R ol S5 AR 28R R TP Y TS 1

1.HiFIHL Tractor; 2.0 B AL LS Displacement sensor; 3.7 JE i
fir Hydraulic cylinder; 4.%22$H74% Agricultural machinery; 5.4¢ 4L
H Agricultural implements; 6.%% [ #L#4 Steering mechanism; 7.7&
LR AR S Roll angle sensing system; 8. H 30 45 #l % Auto-
matic leveling controller.
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Fig.5 Automatic leveling control principle
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J5 A D A5 7 BORG B R PP B . Mebatsion 45HY
AR FHARE S Ol A 0 4 3 K 2 A o P14 0 30 B AR Al 1
SR JE 4y FDR SERE AP, Urena %17 JF R T T
J AL B BRI 2 S8, 32 1 ] AR Ak BRBR 92 I
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FEAE SR IO H A A 2 1 5 RS % R e e 1K
g R R FORLR IR 980 LA L, ERE R/ T 2%,
XA F B T — Bl U 2K i bR 2R o 4%
W T AR Bl s ORI | R R Y
SR IERHIEAET R T HL AR ML A0 BP il 22 19 2% 52 )
I R A

AP TR EEBL Seed cleaner; B: /K& T fi 2F Prompt germina-
tion of rice seeds; C:2BPX-800X 7K & Bt 4 4% Fl HL 2BPX-800X rice
tray planter; D: /KA B Rice seedlings; E: 7K ff# #%2% #Hl Rice
tray conveyor; F:7/KFFBLAE Rice seedling tray.
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Fig.6 Equipment for industrial rice seedling cultivation
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1.2 AL 48 Reset sensor; 2.8l 1 Cylinder 15 3.5 {T 2 Cylin-
der 2; 4.K4iT 3 Cylinder 3; 5.W¢ % Suction needle.
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Fig.7 Model of reseeding device

Az HARIE G PZP-80 UK F 4 A 2 Bk B B F Bl Tigoseki PZP-80
rice automatic pot seedling transplanter; B: A ff Fl NSPV-6CMD #f
L Kubota NSPV-6CMD rice transplanter; C: ¥ Th VP6 3 A 2t 4 Bt
HL Yang Ma VP6 ride type rice transplanter; D: 2ZB-6 (RX-60 AM) ¢ Al
R 22B-6 (RX-60AM) ride pot seedling transplanter.
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Fig.8 Mechanical rice transplanting equipment
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e R 2, HOR T T2\ W) SR R AR A =CHERR 25 A
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AW AL 7K B #E Mechanized rice water direct seeding; B: WK1k
B H# Mechanized rice drought direct seeding.
B9 KBEENW

Fig.9 Rice direct seeding machine
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Fig.10  Control system of rice seeding machine
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Fig.11 Intelligent irrigation system for rice facility agriculture
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Fig.12 Integrated irrigation system of water and fertilizer
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A:SMW B4 33t XK H R REHL SMW type stepping paddy weeding
machine; B: 2 3 307K H B % Hl Paddy weeding machine of swing
type; C:RW-50 #/K R 54l Paddy weeding machine of the RW-
50 type;D:Moondino & H B 7 #HL#§ A Moondino rice field weeding
robot.

13 7K %5 H i8] B E AL
Fig.13 Rice field weeding machine
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A:John Deere W 3k HL Wi il L M John Deere harvester monitoring
interface; B:CASE Wk ML Wi # i CASE harvester monitoring inter-
face; C: AGCO WAL TE AGCO harvester monitoring interface;
D: CLASS YR ML I A i CLASS harvester monitoring interface.

B 14 Espgsxa i R m|

Fig.14 Overseas harvester monitoring interface
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15 BRA Wk Ml oC 82 3R 4 5 i
Fig.15 Monitoring of key parts of combine harvester
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Fig.16 Ratoon rice harvesting technology
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Fig.17 Automatic navigation tractor rotary tillage operation
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Application and development of intelligent technology

in full mechanization of rice production
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Abstract Intelligent control is the key core technology for the development of full mechanization of
rice production to intelligence. This article summarized and analyzed the use of rice production machinery
and mechanized operations at home and abroad from four aspects of rice cultivation, planting, field man-
agement and harvesting. It emphasized the application and development of intelligent technology in the
full mechanization of rice production. It covered the plow deep intelligent adjustment and automatic flat
plug tray technology.rice seedlings precision seeding performance detection and intelligent seeding tech-
nology,precise technology, water-saving irrigation technology., the technology of variable rate fertiliza-
tion, weeding robot technology,plant diseases and insect pests and unmanned aerial vehicle remote sens-
ing monitoring spraying technology.,key components harvester monitoring and intelligent control tech-
nology,the impurity rate and on-line monitoring technology,automatic navigation and breakage driver-
less technology. The technical difficulties limiting the development of mechanization to intelligence in the
whole process of rice production were pointed out. The development of multi-sensor information fusion
is proposed to improve the intelligent perception ability of rice production machinery. The research and
development of high-efficiency,precise and energy-saving intelligent equipment for rice must be innova-
ted and accelerated. The high-end navigation system that integrates inertial navigation system and ma-
chine vision system must be explored. Promoting the intensive operation of general machinery and the
sustainable development of modern agriculture is the key to realizing the mechanization and intelligence
of the entire process of rice production.

Keywords rice; full mechanization; intelligent control; automatic navigation; unmanned vehicle;

smart agriculture; intelligent
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