B &b g dik G 48

NONGYE JIXIE XUEBAO
2024 £ F10HA(E 55 %)
B X

Rl RAGINF|ANERE
(FARZ 5.0 % %)

Kﬂ%Tﬁ*ﬂ%AFﬂk’fhﬁ*ﬁﬁj\*ﬁ5%%%@4&?&**m

HEF SwinS — YOLACT () 7 i A HL 28 A 55 6 55 913 38058 35 B 5
N il B A A s
TR THLI T U 1 R R B IR
e RIER PFE K WEE
LT 3D 25 41T 0 SR AT 6] 5 L 2% AR 7 ALKy o
T EP -~ YOLO v8 H iR 42 61 15 B SRR i 31 )y i
SIPN I T
W 1) 455 757 3R 98 3590 60 2 AL Transformer 42 0 BF 5
il% T@ *g[]fjj:giﬁ B‘Kﬁﬁﬁ
S RANSAC fI045 5 2% 25 W0 0 SE LRI (1 M R0 oo oo
BT PIB — RRTstar (975 B RATHLBRITIE SDHLR I o o vveeeeovee REMR VA
EERHAERRIET R IR oo SN 7
e £ UM RA AT B IRAL BT SR -ooee oo
IR A AR 5 2 M R 2 40 T S 5 R 28 0 5
ORIRW A
) 50 5 A ) T BUR A AT RS B 5 - B B
s S T8 4% 0 2 SR A — PR SR AT A8 0 A B

7

B VLA

Kl kESUMALTE

Vi B /N R R L2 AT S B 1 R gLt 5 1
e ERYE AT
AR 158 17 5 38 3 30 T K EAf SRR HL BT S
e fiMRE B
RUHE SR M 2Kl 7 B S8 A e RS 2 HE Ao 8 T 5
- NI

A XU

Ny

o

AU

X1 4 Jig

R I

R

%5 CHEN Chao

RRT TR

it
A
GRLES
VFHIE

fil

et
Lip
eIk %2
5K A i
7S Wil
X &F B
fi s 4

L]H'

L

X R

fek

e A A

R C 1)

B P18 )

A= (31 )
&

g 51 )

EHT
EX
T 82 )
(93 )
/N (106)

62 )

72)

BT (116)
MR he ( 126 )

g (136)

o R(145)
K (157)

R (168 )



ST A SRR B HE o 25 A B 00T I AR SR T 5T

- BRSO Ea
AT B B0 e 2 4 2 e P R i 5 AT T
b AHE LU F Rl T JRRORS Bt CRE AR T 5 1

- O OBR=z

ERBL

EISERI

FERIN

BT TR SR MR 2 (R A R 3 2 RO I 5 v A5 PRI
- B

B S [ 7 2B TF VM IR LT T 5000 o vve e eeerreeeeeennnns
T BRSOV 9 TR/ KR ML IR 2% 58 B 5 1K
25 AT T 1 1 0 2R e DAL Bl R 5 T D bk sl 23

T e Bk

RUEEMLTRE

BT RO A= B T 090 265 1 IR A S0l 34 i v
T HOCTHIE S RGB AHBLRELG 1Y F K MY A7 R 53k 0 52
LR R AT
BT SO B S M EOKRAT M B AR S A e R
BT SAW = YOLO v8n f) 4 4 4 R AR I ALAG I Ty 1 wovveeveeeeeees
BT Z WA EMGOE 25 B0 (0 SO R A Al G 0 2R ) 4K
BB FRFE RAT RIS -
T YOLO — DCL #5224 BR 358 i 2 R £ 0 55 T+ Bk e

b | G

PHEVE T ISR B B OETE S M SR R VO R MW N - BRIA R
T U 9 R A S R 2 T 5
LT T HE S A A 1 5 9 DA [R] M 2 (8] K $h 38 7% 5 - 5 23 B
S VI i
PR I 3T g 5 R el A AN () 5 A A R X L
-X &
B PR 05 S B B ) AN (] M 540 2 TR R o PRI 5
- MmO
BE T BRI AR A B 5 AL o ) B0 L HE SR o3 A (A (R AT 5
coJE B RTIE

s

W

N

S YN S R =W R LIRS AW \B iyt 4 iU ok =W 1§13/ KEEKEEEE 3

X 37 &

JH SO

I

X R
B
SR AL

EREE

% L

CISI

SO

T 7
IRILLT

FHAR

H
i
&

otk

5 4 7
gr H

[

XA il

2R 1A

XN 57

PR BT

N

ISR
W

=1

S

&
gz
il

B AR

Wi A2 i
i Fi Uy
T B

¥ 117G

Ji g

ol AL - B LUR

S

[

EyEapll

7K &

JE] i 5%

% 3
3
F

e

Earnt

[ 3@

IS

W78 ( 180 )

EAr5%(190)

XSFEZE (202 )

XIJUER (215)
X AAE(223)

W #k(234)

Holik(244)

RAM(252)

W TE(263)
s (275)
TAear(286)

ER HHCY 1% U] GE Yufeng (295)
B PR BEE TR

A TH(306)
FAR(3IS)

Mo #k(327)

i (1339 )

Y &rHE (346 )

i W (360 )

ool (371)

EWFIT(379)
R ZF(392)



Kl EYIREERIFETRE

FL T CO, HET A A I B4 AT 68 A 2 25 M 0 R Gk e

KRERMITRE

I sl U APORL B R A AL B 5k e ARA BRIE
R B R e Al A A AR A5 R I AL 5 T R I B
< 1B MTE OF W EibE
BET I 1 T R R B AR 7 i DR 3B ) B RA KO D7 ) 4 4 O 12k
- XIERE e g i

EWMEHNITE

R B 42 B T PR AR A S B R S e O RFHL

MRt HIER B

B TR G T A 58 980 HL BIL K Bl 47 ) SR g AT 5

- RET S BIRE HOEAR
H T 22 M 4 B 28 0 ST 4 o R G B AR ORF AT S

- XIPLE R SR
oA A S TR IR R RGBT S e THRH

ZF P

RS

PN

L

70
A IS

fLIEH

B

i

P A

L
i

& 28 G

Ol

WEoR B BSIRR A2 DB (399 )

H#(410)

HIgBl(422)

IMETE (433)

TG (444 )

AT (456 )

K BI(467)
PhEAE(481)



Transactions of the Chinese Society
for Agricultural Machinery
Vol.55 No.10 2024

Contents

Special Column of Agricultural Harvesting Robotics

( Special Column Editor; LIU Jizhan)

Industrialization Trends and Multi-arm Technology Direction of Harvesting Robots
- LIU Jizhan JIANG Yingxing ( 1 )
Real-time Instance Segmentation Algorithm for Tomato Picking Robot Based on SwinS — YOLACT
- NI Jipeng ZHU Licheng DONG Lizhong CUI Xuezhi HAN Zhenhao ZHAO Bo ( 18 )
In-situ Handheld Fruit Diameter Measurement System on Apple Trees Based on Smart Phone
- WU Zhenchao SHI Yufei HE Leilei LI Rui CHEN Chao FU Longsheng ( 31 )
Path Planning Method for Inter-row Shuttle in Densely Planted Orchards  :-+-+-+--+---=« BI Song YU Xin ( 37 )
Optimal Grabbing Position Localization Method for Bottle-planted Enoki Based on EP — YOLO v8
- YE Dapeng JING Jun WU Haoyu LI Huihuang XIE Limin ( 51 )
Performance Optimization of Lightweight Transformer Architecture for Cherry Tomato Picking
- ZHAO Bo LIU Suchun ZHANG Weipeng ZHU Licheng
HAN Zhenhao FENG Xuguang WANG Ruixue ( 62 )
Apple Picking Pose Establishment Based on Filtering Point-cloud Noise by RANSAC Fitting
«+evseeees JIANG Zizhen ZHOU Jun HAN Hongqi WANG Yundong ( 72 )
Motion Planning for Lychee Picking Manipulator Based on PIB — RRTstar Algorithm
- XIONG Juntao CHEN Haoran YAO Zhaoshen NING Qipeng ( 82 )
Design and Experiment of Composite Pneumatic Apple Picking Manipulator
- SHI Shuaiqi YANG Fuzeng LIU Zhijie XU Xianghu ZHANG Furui WANG Zheng ( 93 )
Optimization Design and Test of Occlusal End-effector for Picking Citrus
- MA Zenghong YU Huang TAN Li DU Xiaoqiang ( 106 )
Design and Experiment of Chain Feeding Combined with Roller and Flexible Rod Breaking Pineapple
Picking Mechanism
--------- LIU Tianhu MAI Baofeng ZHANG Jinchong LIU Shuyang CHEN Jiapeng SUN Weilong ( 116 )
Design and Experiment of Fresh Pepper Picking End Effector
- ZHAO Xiong ZHANG Haohao FU Hongfei XU Yadan CHEN Jianneng ( 126 )
Design and Experiment of Rotating Two Workstations Integrated Effector for Famous Tea Picking and
Collection  «+++seeeesseseesneeeeiiniiiiiniiisniiisneeeeeees. CHEN Jianneng CHEN Qianwen LIU Linmin
JIA Jiangming HE Leiying ZHAO Xinyu YAO Kun ( 136 )

Agricultural Equipment and Mechanization Engineering

Design and Experiment of Multi-row Uniform Seeding Control System for Wide-row Wheat Seeder
- XIA Junfang WEI Youshuai ZHENG Kan LIU Guoyang LIU Zhengyuan CHENG Jian DU Jun ( 145)
Design and Experiment of Non-circular Gear-driven Maize Hole Seeder with Vertical Insertion

------ SHI Linrong ZHAO Wuyun SUN Bugong DAI Fei XIN Shanglong SUN Wei FENG Bin ( 157 )



Design and Experiment of Twin Discs Intertwined Air-pressure High-speed Precision Seed-metering Device
for Maize Delta-row Dense Plantings
- SUN Wensheng YI Shujuan QI Hailong WANG Song LI Yifei DAI Zhibo ( 168 )
Pipeline Negative Pressure Monitoring System of Pneumatic Precision Seed Dispenser for Rape
- LI Zhaodong XIE Rui WANG Tianqi ZHANG Tian LIU Lichao CHEN Yongxin ( 180 )
Design and Test of Rapeseed Seed Bed Preparation Device Combined with Parallel Plow Group Turnbuckle
and Rotary Tillage
~~~~~~~~~ LIAO Qingxi ZHANG Jigin ZHANG Qingsong DU Wenbin LIN Jianxin WANG Lizong ( 190 )
Design and Experiment of Precision Burrow Planter for Flax with Direct Current Scooping Type
- LI Hui ZHAO Wuyun SHI Linrong DAI Fei SUN Bugong DENG Tinghao ( 202 )
Monitoring of Multi-point Synchronous Vibration Parameters and Dropping Conditions of Walnuts Based on
Electronic Fruit Technology =~ -+++-+s+esceeeeeeeee JIA Na BO Jiacheng ZHANG Hangyu LIU Jiuqing ( 215)
Design and Experiment of Hilly Orchard Vertical Spiral Ditching-fertilizing Machine
- CHEN Pinglu SU Jianghong XU Jing LIU Muhua ( 223 )
Design and Experiment of Separating Impurities Device for Corn Plot Test Harvester Based on Coanda Effect
- BAO Guocheng ZHANG Zhendong YANG Xiaowei
LIU Lijing LI Jiandong LU Zhouyi YANG Wei (234 )
Analysis of Flow Characteristics and Pressure Pulsation in Impeller Region of Centrifugal Pump Induced by

Cavitation «+--+---+ ZHENG Yuan ZHAO Xueying ZHOU Wenjie TIAN Qibiao CAO Siyu XIA Kaige ( 244 )

Agricultural Informatization Engineering

Data Augmentation Method for Sweet Cherries Based on Improved Generative Adversarial Network
- HAN Xiang LI Yuqiang GAO Ang MA Jingyi GONG Qingfu SONG Yuepeng ( 252 )
Maize Crop Row Detection Algorithm Based on Fusion of LiDAR and RGB Camera
""" JIANG Qing AN Dong HAN Huayu LIU Jinghui GUO Yanchao CHEN Liging YANG Yang ( 263 )
Interrow Path Navigation Line Detection of Maize in Middle and Late Period Based on Semantic Segmentation
- SU Tong WANG Lin BAN Chao CHI Ruijuan MA Yueqi ( 275)
Lightweight Detection Method for Young Grape Cluster Fruits Based on SAW — YOLO v8n
- ZHANG Chuandong GAO Peng QI Lu DING Huali ( 286 )
Plants Biomass Acquisition Based on Morphological, Color and Texture Features of Multi-view Visible
Images «+-+++sereeeeeersneeesnneeeannneeaneiee. ZHANG Huichun  TIAN Qifei  BIAN Liming GE Yufeng ( 295 )
Research of Lightweight Multi-scene Group Pig Behavior Recognition Model
-+ QI Haixia FENG Fasheng YIN Xuanchun YANG Zekang ZHOU Zisen LIANG Guangsheng ( 306 )
Camellia oleifera Fruits Occlusion Detection and Counting in Complex Environments Based on Improved

YOLO — DCL «e+eveeeeveeveeceneeeeeess XTAO Shenping ZHAO Qianying ZENG Jiayuan PENG Ziran ( 318 )

Agricultural Soil and Water Engineering

Response of Solar-induced Chlorophyll Fluorescence to Flash Drought in Huang — Huai — Hai Plain
- CHEN Zhizhong CHEN Shang XIAN Ziyi ZHOU Cong XIAO Wei ( 327 )
Design and Experiment of Variable Rate Sprinkler Irrigation Based on Flow Control Valve

------ ZHANG Tingning ZHU Delan LI Zhao ZHAO Hang KHUDAYBERDI Nazarov LIU Changxin ( 339 )



Water and Salt Transport Pattern and Balance Analysis among Different Land Classes in Yellow River
Irrigation Area Based on Dry Drainage Salt Control Model
- YAN Yan SHI Haibin MIAO Qingfeng WANG Guoshuai SU Yongde YANG Shuya ( 346 )
Comparison of Different Salinity Estimation Models for Salinized Soils on South Bank of Yellow River in
Dalat Banner «:-:eeeeveeveeeeeeees LIU Xia  HU Yu ZHANG Shengwei BAI Yanying ZHANG Huan ( 360 )
Digital Mapping of Soil Types in Different Topographical Units Assisted by Environmental Variables
- YE Huichun NIE Chaojia ZHANG Yue ZHOU Yanbing WANG Hongye HUANG Yuanfang ( 371 )
Spatial Interpolation of Soil Nutrients Content Based on Environmental Variables Screening and Machine
Learning
------ XIAN Yang SONG Jianghui WANG Jin’gang LI Weidi ZHANG Wenxu WANG Haijiang ( 379 )
Prediction of Soil Nitrogen Content Based on Sparse Self-attention and Visible — Near-infrared Spectroscopy

seseeseeee JT Ronghua LI Changhao ZHENG Lihua SONG Lifen ( 392 )

Agricultural Bio-environment and Energy Engineering

Development and Application of Monitoring System for CO, Emission Dynamics during Straw Decomposition

- LI Qichen HUO Lili YAO Zonglu ZHAO Lixin SUGIHARA Toshiaki ( 399 )

Agricultural Products Processing

Design and Experiment of Vibratory Rectification-based Particle Feed Size Detection Device
- NIU Zhiyou YANG Tianyuan LI Hongcheng KONG Xianrui ZENG Rong ( 410 )
Structural Optimization and Performance Test of Gas-phase Rotating Spiral Grooved Tube Heat Exchanger
------ WAN Lin HUANG Yujia CHE Gang WANG Hongchao LI Junpeng ZHENG Yu TIAN Jinkai ( 422 )
Attribute-based Searchable Encrypted Agricultural Blockchain Traceability Private Data Access Control
Method ~ -:+++-++--+ LIU Xiachui LUO Na XING Bin GAO Guanyue SUN Mei SUN Chuanheng ( 433 )

Vehicle and Power Engineering

Automatic Shift Strategy of Full Power Shift Transmission for Heavy Duty Tractors

- WANG Jian ZHU Xiaokai XIE Tailin GUO Hua YIN Bifeng ( 444 )

Mechanical Design & Manufacturing and Automation

Drive Control Strategy of In-wheel Motor Based on State Estimation
--------- QUAN Lingxiao CHANG Ronglei GENG Guanjie GUO Rui GAO Jing GUO Changhong ( 456 )
Characteristics of Cavitation Prevention of Independent Metering Control System with Outlet Differential
Pressure Compensation
- LIU Kailei GU Xiuqin QIANG Hongbin YANG Jing KANG Shaopeng ZHU Yong ( 467 )
Design and Research of Distributed Independent Secondary-pressure-regulating Electro-hydraulic Control

System  +++sssereereeeiiieiiieeiiiiiieae. DING Ruqi JIANG Youpeng LI Gang  SUN Guohua ( 481)



