B L g dik G 48

NONGYE JIXIE XUEBAO

2024 £ FIHA(FE 55 %)

B X

O AR A R 0 P B
. ER

VAU A2 P AR 5T R 15 2
- B

Rz SUMAL TR

BT B AR AL 00 ot 4l 38 BR AP ST i 2k BRI T vk
e B ]
B T 20 AL AR KO Rl 1 A B TR ARG R ST 5
R = A 7.
FEF RTK I 52 14 9 53¢ B 7% AL B 3 ] 42 ] ] HE A4 ) R SE 58
IEZS AT U AR 1 X 2 D RE AR A B it S5 il
T g 1y X a7 2R 3k e A — S ] 4 ) e 4 R e B et 5 i
- E A MEE KR
il 22 3 A i 3 UEE HE A o M 5 Rl Re B T 5l R
N . 1 A
Ko FLAL AR AR X PR OB A A7 T 5 108
cORIE kB £ OB
it 2 AL 4 R A R e A R LA B S i
- EEE I EAEF
BT R RO A NERHAL R TR 23 2 it A ke B B iR
- ESPIL
BET4b T TR A K e M0 R A8 i it A 4% ) R GE BT A e
BT 2B TR B B K R T AC S 0 T3 weeveemeeeeeeeeeeeeee
JK RS AT B B0 3 I 2 b i 5 1 6 i
- BRI

W71 3C

i R

ik M

SeAR:

SR

L

FRA

kT

I

T i

HALAT

b’

M

3t

(NE¥E

e H A

EIQEERy

JEL A A

XA 2%

W
I}
%

fuf LB

83

X &

7]

Iy

NORUPIRI R O

b
4R BH
&

Ui

i
B8 B

B A

BAOEC 1)

FIBHLC 21 )

SRERI(C 42 )

5 (52 )

£ #(C65)

RAALC 75 )

R ( 89 )

BH % (102)

Wi (116)

4 (129)

R (138)

EEWw(151)

B IT(163)

2 R(174)



TV i DX B M 2T 286 - S O (7 OB R 2 MR 5 1K
S S =1
FRAEBGUR AR SR BT 5l e
Ll 2% el A B Al 4 1) 8 285 DU i A S 2 T
S [EAR-CON ST QUPIN
SR I S P S VE B S (XA By R INCRER LR SE EAT VIR S SR
COREE OB R

0] ¢

XPEA IR

KUFEEULTRE

HISHR G 730 A= 285 22 18] ) 4 445 g I 2 3 A R G A5 T sk ) B R S MEBIE Y

ORZEH BB skE
T 206 BOR CNN R KR b A= Py i A A Rl

o A
AR AN E 2R AR

- TRKIK K

A=A X
fil S E AHLEIE (5 B 5 s
i f s AR
BTN [ I ] RO A5
T Z R R AL PolSAR B dli 4 1 41K 240 3 28 U7 vk
S
H£ T IDCNN il 5 22 P 3 BB 049 A7 4 - 52 Wt 974 D7 74
- AR AT
BT ICNNLZ 6T 0 RR A 7 2= ik 2R R A D vk
RIS UIR QI

BT PR I RCB T = A8 22 AR ) S RS I F 5
- TP A BRIfA
LTk ) I A R SR AN T s BEHE S B BT SE e W
BT 1 B 45 55 Transformer (14 2% Fel % 15 it 95 00 455 A5
cOBFEH OE MW HRBEIR
il A T ANLIGTE(F B 5 SRR 1) R T 38 B 7K A I AR A F 5
- BEE BEK ER mAR

R

E5t
pai

WA =B
=]

M
i

TR

KAk +TFE

KRR 0 55 B 5 X T 4 7 1 R O R
ST 2 WK 6DOF H f HE 50 2% 3 e 10K 7 B (LA 900 5 T
R W

9 3

TR 4 4 YV T S /NZE LTI v veevmenn oo

Pl

fif 55

B A
JE 8 A

T35 T

JH

X [ AL

&

LHEHE

T Ik

4
I
e

TR H B
R KEM S

E Al
B

B i

FEIM

FEHAR
ik

T 5 v

AR LB

INT. 5

ERK

KR
JH - #

JH & 2%

K

R

HRALZE(185)

EM(C194)

sk it ( 205 )

B [E (216 )

T 9k (226)

A (238)

B2 S (1249 )
A (262)

T OE(275)

HI %5 (286)

W% (297)

T #i(308)

LY

JB 52 2% (1327 )

BOB(316)

HKIF 24 (1337)

R (347 )

 JH(358)

'
NI
&

(371)



TR BE T A 1 5 55 A AU R Ttk 2 e DR P v B HE TP 52 1
CREOH sk SRR

il L T Tt A= 1 ¢ Xof - B RES F3 RI K A i 4 A 228 0 5 AL

M5 A6 2% T A AR X A RS i X 35 19 8 A
- SRAETY

Kl EYIREERIETRE

/INTRLA3E P IS IR S W o e A B 5

KERMITE

BT MobileViT — CBAM (1 At A 2 1 Bk B 4G 0 J7 7 = X %
BT X P f T2 3 47 5 7 OB B L O 15 T £ S 995 B BT 5
R
BT Wy IR I 1 B 2R TR AT R £ T L U R GO
- BOXNEE
BT SRR SR Ak 11 1 R K RS 5T
- PR sk W sk

EWMEHNITRE

FL B0 4 7 IR R RO A O DV R A SR E Y

MR RIER BB

B [o] g 25
78 T B e g I B IR 4 ) R A T 3k AR G AR B 1%

- BRI gk Z

T 5 E LR i M5 DR oo

5K 7B

a8 %

NS

R 4T

BriR s

AR

LA

£ SR

ERUS'E

- AR

.
B

7 1] o

O f53
EN N

k3T

iz
k2
W

Bl
i

Tk A

P SERN

R (382)

¥ OH(391)

WF ¥ (402)

REBK(ALL)

FARH(420)

T k(428 )

BRIfZAS (442)

2 1(450)

% (459)

F K (470 )

XTI (481)



Transactions of the Chinese Society
for Agricultural Machinery
Vol.55 No.9 2024

Contents

Invited Paper

Application Status and Development Prospects of Digital Twin Technology in Agricultural Production Process
Control «-+«-eveeveeeeeceeceeees WANG Jizhang WANG Tao FU Yihui  YUAN Junjie HU Yongguang ( 1 )
Review of Key Technologies for Mechanized Production of Sandy Shrubs
- HE Changbin JING Hongwei TE Binguribu SHI Lei TU Nala ( 21 )

Agricultural Equipment and Mechanization Engineering

Improved Pure Pursuit Agricultural Machinery Navigation Curve Path Tracking Method Based on B-spline
Optimization
------ ZHANG Wenyu HU Liwen WANG Hui ZHANG Guocheng LUO Xiwen ZHANG Zhigang ( 42 )
Rotary Tillage Depth Detection Based on Multi-sensor Data Fusion
- MA Ruofei WEI Liguo ZHAO Bo ZHOU Liming LIU Yangchun XING Gaoyong ( 52 )
Variable-rate Seeding Control System Based on RTK Speed Measurement for Rapeseed Direct Seeder
- LIAO Qingxi LUO Zhancheng YANG Heng LI Mengliang SHEN Wenhui WANG Lei ( 65 )
Design and Testing of Multifunctional Strip-tillage Device Based on Normal Distribution Regular Variable
Conditioning
--------- LAN Yubin HAN Jin’gang ZHANG Tongsheng LIU Lilian YANG Xue SONG Cancan ( 75 )
Design and Experiment of Lightweight and Simple Centralized Seeding — Fertilizing Device for Rapeseed in
Hilly and Mountainous Areas
- WANG Lei ZHOU Guowei ZHANG Qingsong LIAO Qingxi LIAO Yitao NIU Li XIA Libo ( 89 )
Design and Experiment of Vertical Groove Seed Feeding Device in Air-assisted Centralized Metering
Device for Rapeseed and Wheat
- SHI Binbin WANG Chuanqi CHEN Xueer HE Kaiwei LIAO Qingxi LIAO Yitao ( 102 )
Design and Experiment of Asymmetrical Planting Implement for Garlic Upright Planter
- SONG Jingling ZHANG Yongzheng WANG Zhuo LI Kungiao
CUI Zhichao FANG Fuhai YANG Qinghua ( 116 )
Design and Test of Spiral Rejection Mechanism for Inferior Bowl Seedlings
- TONG Junhua SHANG Kaiyuan WANG Xiaoqin SUN Liang
ZHANG Ning NORUPIRI R O MA Shangquan ( 129 )
Design and Experiment of Corn Layer Fertilization Device with Fertilizer Flow Reconstruction Based on
Discrete Element Method
- WANG Shoujiang YAN Bingxin LI Liwei DONG Jianjun WU Guangwei ( 138 )
Design and Experiment of Rice Side-deep Variable Rate Fertilization Control System Based on Prescription
Diagrams +cececoseseseeceienaeeeecceess WANG Jinfeng LU Zhenyang ZHAO Minyi  WANG Zhentao ( 151 )
Rice Fertilization Period Discrimination Method Based on Multi-modal Knowledge Graph
- YUAN Licun ZHOU Jun GE Weixi ZHENG Pengyuan ( 163 )



Calibration and Verification of Flexible Rice Straw Model by Discrete Element Method
- XIA Junfang ZHANG Peng YUAN Hongwen DU Jun ZHENG Kan LI Yufei ( 174)
Parameter Calibration for Discrete Element Simulation of Red Clay Soils in Sloping Cropland in Central
Yunnan -:---ee---o GUO Lin - FANG Qiming LI Mingfei WANG Zhi WANG Can ZHANG Liyun ( 185 )
Design and Experiment of Hand-held Shaking Branch Type Jujube Vibration Picker
- LIU Hongjie LI Junteng YANG Xin LI Jianping WANG Pengfei ( 194 )
Design and Experiment of Modular Omnidirectional Dynamic Four-point Leveling Device for Mountain
Tea Plantations «-+«-+«+eseeeeeeeeeeeeeeeeees JIN Hongling ZHU Haijun ZHANG Xinjie WANG Shujie
QIN Mingyang CHEN Yu ZHANG Shuo ( 205)
Design and Experiment of Electric Self-propelled Maize — Peanut Strip Compound Planting Pesticide Applicator
- HAO Jianjun Al Qinghe YUAN Dachao LI Zhaowei YANG Shuhua ZHAO Jianguo ( 216 )

Agricultural Informatization Engineering

Spatialtemporal Evolution of Ecological Spatial Network Structure in Western Handan Region and Its
Correlation with Carbon Sequestration Function
- SONG Hongli WANG Yueyue ZHANG Qibin LI Qian TIAN Zheng YU Qiang ( 226 )
Estimating Aboveground Biomass of Maize Based on Multispectral Remote Sensing and Convolutional
Neural Network :-- ZHOU Mingu YAN Yuncai GAO Wen HE Jingyuan LI Xinshuai NIU Zijie ( 238 )
Comprehensive Growth Monitoring of Winter Wheat by Integrating UAV Spectral Information and Texture
Features «----- CHENG Dayu HE Weide FU Chunxiao ZHAO Wei WANG Jiandong ZHAO Anzhou ( 249 )
Identification of Winter Wheat in Huang — Huai — Hai Plain Based on Different Time Scales and Feature
Preference +-eve-eeeeeeeernneeeniieeeiieiiini s ZHOU Junwei  FENG Hao  DONG Qin’ge ( 262 )
Crop Classification Based on PolSAR Data Using Multiple Feature Optimization
- GUO Jiao WANG Heying XIANG Shiyu LIAN Jiagian WANG Hui ( 275)
Assessment of Poplar Drought Stress Level Based on 1DCNN Fusion of Multi-source Phenotypic Data
- ZHANG Huichun ZHOU Ziyang BIAN Liming ZHOU Lei ZOU Yiping TIAN Ye ( 286 )
Detection Method of Chlorophyll Content in Canopy of Kiwifruit Orchard Based on UAV
- HUO Yingqiu ZHAO Shichao ZHAO Guoqi SUN Jianghao HU Shaojun ( 297 )
Crown Leaf Area Estimation Based on Mobile Multi-layer LIDAR Scanning «+-+++++-+-- LI Qiujie DING Li ( 308 )
Point Cloud Reconstruction of Succulent Plants Based on Neural Radiance Fields RGB Image and
Dimensional Measurement
- YIN Ling CHEN Zhaoda LAN Shangui YANG Jie ZHANG Sumin HUANG Qiong ( 316 )
Fruit Tree Point Cloud Registration Based on Normal Vector Angles and Branch — Leafl Segmentation Method
- HAN Hongqi JIANG Zizhen ZHOU Jun GU Baoxing ( 327 )
Evapotranspiration Prediction Model of Tea Garden Based on Temporal Convolutional Network and
Transformer «+eeceeeeeeeeeceeeeniineeees ZHAO Xiuyan WANG Bin DU Xiaona WANG Wuchuang
DING Zhaotang ZHOU Chang’ an ZHANG Kaixing ( 337 )
Estimation Model of Soybean Soil Moisture Content Based on UAV Spectral Information and Texture Features
- LI Zhijun CHEN Guofu ZHI Jiawei XIANG Youzhen
LI Dongmei ZHANG Fucang CHEN Junying ( 347 )

Agricultural Soil and Water Engineering

Effect of Water and Nitrogen Regulation on Potato Yield and Soil Quality Evaluation
- YANG Yingpan YIN Juan ZHU Yinhao LI Sheng ( 358 )



Numerical Simulation of Hydraulic Characteristics of Frame-type Current Meter Based on Dynamic Grid
6DOF Model and Prediction of Flow Measurement Rate Constant in Open Channel
--------- TANG Yuan SHEN Lixia WU Jianhua ZHANG Yusheng CHENG Yixiong XU Yunbin ( 371 )
Effects of Biochar and Oganic Frtilizer Addition on Net Carbon Emission of Paddy Field in Black Soil
Area under Water-saving Irrigation
--------- XUE Li ZHANG Zhongxue QI Zhijuan HAN Yu ZHANG Zuohe LI Tiecheng DU Sicheng ( 382 )
Compensation Effect and Mechanism of Nitrogen Reduction Combined with Biochar Application on Soil
Fertility and Rice Yield ----+++--«- LIU Hui JIAO Yan DOU Wanyu ZHANG Wenlong PEI Wei ( 391)
Effect of Forage Planting on Improvement of Saline Soil under Subsurface Pipe in Agro-pastoral Intertwined

Zones  creeeees E Jifang YANG Shuqing ZHANG Wanfeng ZHANG Jing ZHENG Yan HU Lingling ( 402 )

Agricultural Bio-environment and Energy Engineering

Design and Experiment of Small Carbonization Kiln with Biomass Stirring and Backburning Mechanism

- ZHANG Baofeng SI Xiang XIN Mingjin WU Liyan MENG Jun SONG Yuqiu (411)

Agricultural Products Processing

Detection Method for Loquat Surface Defect Based on MobileViT — CBAM Network
- ZHAO Maocheng ZOU Tao QI Liang WANG Xiwei LI Dawei ( 420 )
Freshness Evaluation and Reliable Traceability Model of Pelagic Fishing Products Based on Blockchain
- MA Wenqi SUN Chuanheng LUO Na XU Daming XING Bin ( 428 )
Design of Monitoring System for Heat Pump Grain Low Temperature Circulating Dryer Based on Internet of
Things «-+------ ZUO Yi LIU Haolu CHEN Zixuan ZHANG Shihang WANG Shouyuan CHEN Kunjie ( 442 )
Design and Testing of Experimental Hydrothermal Reactor Based on Radio Frequency Intensification
- WU Mingtai ZHANG Hao ZHANG Yiming DUAN Yuting
WANG Bowen WANG Shaojin LING Bo ( 450 )

Vehicle and Power Engineering

Load-adaptive Energy Management Strategy for Electric Tractor Based on Hybrid Power Source
- LI Ligiao GAO Zongyu NIE Jing ( 459 )

Mechanical Design & Manufacturing and Automation

Topology Design, Dimension Optimization and Workspace Analysis of Spatial Single-loop Two-translation
Parallel Mechanisms ~ «++eeeeeeeeeeeeeeeeeeeeeeiiees 1T Ju  SHE Junjie SHEN Huiping DU Zhonggiu ( 470 )
Thermal Management Method of Pump-controlled Motor System Based on Cooperation Control of Adjustable
Charging and Flushing Circuit
------ WANG Huashuai ZHANG Yanbin LI Geqiang CUI Bentao GENG Guanjie LIU Rongsheng ( 481 )



