- . 2@ (TR%) (E) WRHT

i PO ’ %E ((ﬂ:_-;.%#ﬁ» (CA) YTl ISSN 1000-1298
2020 Scopus & BESUR HT CODEN NUYCA3
TEBEREVY sk R EREAL BT
FRER 5| SCHUR B SRR EAT
RCCSE AP [E #U B ZF AR EATI

NONGYE JIXIE XU
Transactions of the Chinese Seciety
for Agricultural Machinery

E54%

ISSN 1000 1298

i




B b dnddk G 4

NONGYE JIXIE XUEBAO
2023F FEoH(FESAE)

B %
BAER
(IS BB RIS AL A HRTFIHR +vvversnesen KO WPE TEE FAW( 1)
RUKE S TR

ZEAE AR RS S TSRS 2R B BT SR
............................................................... WoOE BWE =y
ESWRER SO MESGT SR - FE BN %77 2
ARSI FS B SR ENLBT 5iRE oo EXE K B RER I
HBERRE BRI B R E 0T 5%
......................................................... EE OSEN B W OEE Bk BB 46)

H
B

FARH(19)
FE/NHI( 28 )
f ERM(38)

=
g
=
5
=

................................................... BOAR W K BYE B OF X ¥ OEMES)
BRI (E BREAA B SR oo TG ZFER BET HEEl KBEER( 65 )
AT EEME IR RERIE ARSI oo kB LMK BIEE( 78 )
ARG X AR AL RR 1 X 3 SR

................................................... BEE % B 4 6 B B OREW 2 H(85)
ET ARG ERT NGB AIHIALE ooooeeeereeeeeees AR MM ARERHE BERTT( 94)
KERSBIRIEAR RIS 5SS - W FEH XK BEE AR(104)

RUEELTE

FET bR R B R A AR M ARMALHE Bk sh 58 ¥
................................................... Mool BEN FURSR E O EEK ok 114)
T H B Hose > B FE R DX R BT AR A T v
................................................... WwoOWm OEWRE R OB ALY T OB ZMME(125)
HT VYA KA R SHLE8 7 > Bk i KN il
................................................... oMM T W RGIA SN Bl ZKE(136)
BT RFERRAE LR 7 ] B IR /N LAT BRI
................................................... A RER EeE

¥
=
4
&
&

FEGEF:( 148)



HT AR AL IE B R/ NX N R R TSI B 5%
RigE XUETE
BT ZRAHTANZ R SR E MR Y BAAE

...................................................

...................................................

H TS BR R 35 1 SR G et 7 Bt S oA
................................................... ‘glgfygﬂ }'(‘l]ﬂ‘ﬁ%
RLA T AN IE(E B 5 SHAHE LM TR R S
................................................... gggzm
B8 5T R FARS IR IR
T Faster R ~ CNN 1 Deep Sort UM EREFTTEK
W A 358
BT B 80 555005 B F R ZEFFEE S5O & 7 ik
FTF ot SSD BB A ML HSEREN 5005
SRR FElETHE

...............

Gtk

T YOLO v7 ~ ECA HEAIF3E R4 R
T YOLO v5 ~ Lite #J H ARFPSEAN B AT 7 %

RERYE  EROKAK
FTHGH Mask R — CNN A3 5Ll 3 H R 5

---------------------------------------------------

BT DIMP BRAFE SR IIL R - TRE Kk B
T YOLO v5s KRB BRI T7
RAE TR MERFN S A S BRE T - 7Ll

..................

Rkt T2

BT TN TEBETRE ) K7 BRI 7T
................................................... o Y R
SR E PMIH R BT SRR R

MR K EM:
=R ETo i ZREIE S R RAT T HUAT 5

...................................................

VAN S

------------------------------------------

EHI
V%=

BV

Tk

B/ |
Ezb

.

L Xl

PR AL

S
7

ZFHeIA
H o#

PR

)

b ST
ik e

FEE

XIXE:

x| 5

KB

R

H/NE

IR
RER

RIS

wark

R

Erf

i

ZRFHFH
R

LG

223
v

7

#(158)
B F(168)

BAKERE (178 )

=Mk W(186)

R (197)

BT EE( 205)

F4AR(214)

B O%(223)
TRREE( 233 )

HHHE(243)

F=(253)

HERI(264)

X WI(272)

FHME(280)

2 HR(287)
EHE(297)

B—%(307)

MEER(319)

fF 58(328)
B h(340)



AT 0 H BCAS € RAE R 22 ERAEKEM R
................................................... BHE FHZE ZNE FE 8 WS ZORA(35)
T EnKF 1 PF AV 39 1 B IS IR AR 52
................................................... WERE OB OS EITH OBREEE p— ) E/MAa(361)
T X FiAE A A AL S 33 R 0 25 B34 T R A
............................................................... A BEEYK S 3

=
at
N
ak

HAEL(373)

Rl EWRMEERELE

B RBUE RBHUFEFT S /KRB H R AR
................................................... F M4 =Tl AZET i
PAM TRALBE £ KFEFT 2R A 4E R K@ sh S0 0r oo B O EEX

ZEMgmE 2R (386)
A R HIDE(39%)

W
af o
4

REMMIIE
T T RHNA] DG A 21 % 25 7 e B I B e A L A

................................................... XEZE ZEG WEE SN WAl ZEE(401)
AT HEREBL

BT B BRI A NG ZREREITETIIT -veerverreerreereesseessnnneninenseenns BB SHEE(410)
ETEENFNARTSHBOURE RP KIHMTH R E
............................................................... & R ekl BT BRE HER(419)



Transactions of the Chinese Society
for Agricultural Machinery
Vol.54 No.6 2023

Contents

Invited Paper

Research Progress in Intelligent Diagnosis and Prescription Recommendation of Crop Diseases

................................................... ZHANG Llngman HAN Mengyao DING Junqi LI Kaly'u ( 1 )

Agricultural Equipment and Mechanization Engineering

Design and Experiment of Passive Anti -winding Stubble Breaking and Ridge Cleaning Device for No -tillage
Planter «cecesererecnrecencaenceneees LIN Jing LU Zhouyi LI Hongzhe WANG Xinyu WANG Dongrui ( 19 )
Design and Experiment of Seed Separation Tray of Air -suction Roller Dibbler for Peanut
"""" ZHANG Chunyan KANG Jianming ZHANG Ningning PENG Qiangji ZHANG Hui WANG Xiaoyu ( 28 )
Design and Test of Key Components of Vegetable Grafting Robot for Plug Seedlings
""""""""""" WANG Jiasheng ZHANG Mei GAO Chunfeng SHANG Shugi WANG Dongwei ( 38 )
Design and Experiment of Double tow Chain Planting Device for Cabbage Substrate Block Seedlings
""""" CUI Zhichao GUAN Chunsong XU Tao FU Jingjing CHEN Yongsheng ZHENG Shuhe ( 46 )
Adaptive Fast Integrating Terminal Sliding Mode Tracking Control Technique for Weeding Robot
--------------------------------- JI Jie HE Qing ZHAO Lijun LI Ping LIU Yang WANG Xiaokang ( 55 )
Design and Experiment of Farmland Information Collection Robot
""""""""""" WANG Xiaochan LI Zesheng CHEN Yanyu HUANG Xuekai ZHANG Xiaolei ( 65 )
Design and Experiment of Intelligent Feed -pushing Robot Based on Information Fusion
........................................................................... ZHANG Qin REN Hailin HU Jiahui ( 78 )
Influence of Agricultural Tire Technology Innovation on Soil Compaction in Black Soil Region Northeast
China creereeeereneeeens YANG Minli PENG Jian JIN Jian YANG Xiao SONG Zhenghe LI Dong ( 85 )
Experimental Investigation of Liquid Sloshing Suppression in Plant Protection UAV Based on Floating
Plate Structure «sesreseeeeeseerrmreseeseeeeene ZHENG Jizhou LI Yanpeng LIN Qingming XUE Xinyu ( 94 )
Mechanism Analysis and Parameter Optimization of Soybean Combine Harvester Reel

"""""""""""""" JIN Chenggian QI Yandong LIU Gangwei YANG Tengxiang NI Youliang ( 104 )

Agricultural Informatization Engineering

Characteristics , Drivers and Control of Non-grain Production on Permanent Basic Farmland Based on
Plot Scale
°°°° CHEN Wenguang LIAO Yubo KONG Xiangbin LEI Ming WEN Liangyou ZHANG Bangbang ( 114 )
River Extraction Method from Remote Sensing Images of Cold and Arid Regions Based on Self -supervised
Comparative Learning

"""""""" SHEN Yu WANG Hailong LIANG Dong NIU Dongxing YAN Yuan LI Yangyang ( 125 )



Regional Winter-wheat Yield Estimation Based on Coupling of Machine Learning Algorithm and Crop
Growth Model
--------------- MA Zhanlin WEN Feng ZHOU Yingjie LU Chunyang XUE Huazhu LI Changchun ( 136 )
Remote Sensing Inversion of Leaf Area Index of Mulched Winter Wheat Based on Feature Downscaling
and Machine Learning
----------------- GU Xiacbo CHENG Zhikai ZHOU Zhihui CHANG Tian LI Wenlong DU Yadan ( 148 )
UAV Measurement of Plant Height of Breeding Wheat Based on Fine —scale Correction
....................................... WU Tingting LIU Xinzhe NIE Ruigi LIU ia WU Lu LI Tao ( 158 )
Biomass Estimation of High -density Forest Harvesting Based on Multi temporal UAV Images
""" ZHOU Xiaocheng WANG Pei TAN Fanglin CHEN Chongcheng HUANG Hongyu LIN Yu ( 168 )
Real-time Production Prediction of Kiwifruit in Orchard Based on Video Tracking Algorithm
-------------------- GUO Mingyue LIU Yachen LI Weifu CHEN Hong LI Shanjun CHEN Yaohui ( 178 )
Cotton Leaf Area Index Estimation Combining UAV Spectral and Textural Features
-------------- SHAO Yajie TANG Qiuxiang CUI Jianping LI Xiaojuan WANG Liang LIN Tao ( 186 )
Visual Navigation Path Extraction Algorithm in Orchard under Complex Background
..................................................................... XIAO Ke XIA Weiguang LIANG Congzhe ( 197 )
Cotton Boll Tracking and Counting Based on Improved Faster R = CNN and Deep Sort
""" HUANG Chenglong ZHANG Zhongfu HUA Xiangdong YANG Junya KE Yuxi YANG Wanneng ( 205 )
Measurement of Maize Stem Cross Section Parameters Based on Semantic Segmentation and Instance
Segmentation «+escrerereererees CHEN Yan LI Xiang CAO Mian HU Xiaochun WANG Linggiang ( 214 )
Apple Location and Classification Based on Improved SSD Convolutional Neural Network
"""""""" ZHANG Lijie ZHOU Shuhua LI Na ZHANG Yanqgiang CHEN Guangyi GAO Xiao ( 223 )
Detection of Young Apple Fruits Based on YOLO v7 ~ ECA Model
----------------------- SONG Huaibo MA Baoling SHANG Yuying WEN Yuchen ZHANG Shujin ( 233 )
Method of Maturity Detection for Papaya Fruits in Natural Environment Based on YOLO v 5 ~ Lite
----------- XIONG Juntao HAN Yonglin WANG Xiao LI Zexing CHEN Haoran HUANG Qiyin ( 243 )
Pest Identification Method in Apple Orchard Based on Improved Mask R — CNN
""""""""" WANG Jinxing MA Bo WANG Zhen LIU Shuangxi MU Junlin WANG Yunfei ( 253 )
Transformer Optimization and Application in Named Entity Recognition of Apple Diseases and Pests
""""""""""""""""""""""" PU Pan ZHANG Yue LIU Yong NIE Yanming HUANG Liiwen ( 264 )
Individual Identification of Dairy Cows under Unrestricted Conditions Based on Fusion of Deep and
Traditional Features  *-* SI Yongsheng WANG Zhaoyang ZHANG Yan WANG Kejian LIU Gang ( 272 )
Class-special Real-time Dairy Goat Tracking Method Based on DiMP
-+ NING Jifeng ZHANG Jing YANG Shuqin HU Shenrong LAN Xianyong WANG Yongsheng ( 280 )
Lightweight Dairy Cow Body Condition Scoring Method Based on Improved YOLO v Ss
............................................. HUANG Xiaoping FENG Tao GUO Yangyang LIANG Dong ( 287 )
Individual Identification and Automatic Counting System of Laying Hens under Complex Environment

"""""""""""" YANG Duanli WANG Yongsheng CHEN Hui SUN Erdong WANG Lianzeng ( 297 )



Agricultural Soil and Water Engineering

Soil Moisture Monitoring Model Based on UAV ~ Satellite Remote Sensing Scale -up
""""""""""" MA Yi HUANG Zugui JIA Jiangdong LUO Linyju WANG Shuang YAO Yifei ( 307 )
Energy Dissipation Device Design and Influencing Factors of Diversion Water Transmission Network
--------------------- YU Liming ZHANG Yusheng CUI Jilin LI Na YANG Wenhan HAO Zhiming ( 319 )
Spatiotemporal Characteristics and Prediction under Future Scenarios of ET o in Sanjiang Plain
""""""""" XING Zhenxiang WANG Hongli WANG Xinlei YU Yi DUAN Weiyi FU Qiang ( 328 )
Application Evaluation of Different SPEI Index Calculation Methods in Sichuan Province
""""""""""""""""""""" KANG Yinhong WANG Jiachi SONG Xin WU Jianfei HE Shuai ( 340 )
Effects of Straw Returning and Application of Stable Nitrogen Fertilizer on Water and Nitrogen Use
Efficiencies of Wheat Maize Rotation
--------------- ZHAO Zhengxin WANG Xiaoyun LI Fuyang WANG Rui TIAN Yajie CAI Huanjie ( 350 )
Soil Salinity Monitoring Model of Shahaoqu Irrigation Area Based on EnKF and PF Algorithm
"""""" ZHANG Zhitao CHEN Ce JIA Jiangdong YIN Haoyuan YAO Yifei HUANG Xiaoyu ( 361 )
Optimization of Crop Patterns Inversion and Collaborative Analysis with Soil Salinity Spatial Distribution in
Large Irrigation District
""""""""""""""" ZHANG Jingxiao CAI Jiabing XU Di CHANG Hongfang XIAO Chun’an ( 373 )

Agricultural Bio-environment and Energy Engineering

Straw Moisture Content Control System of Mobile Straw Compactor
""""""""""" WANG Wei GONG Yuanjuan BAI Xuewei TAN Rui LI Nannan LI Hongyu ( 386 )
Kinetic Analysis of Hemicellulose Hydrolysis in Corn Stover Based on PAM Pretreatment
.......................................... LU Qian TAN Yufeng ZHANG Hui LIN Hao XIAO Weihua ( 394 )

Agricultural Products Processing

Rapid Monitoring of Key Quality Indicators of Red Wines Based on UV ~ Vis Spectroscopy
"""""" LIU Caiyun LI Huiying ZHANG Qianwei FAN Shuyue TAO Yongsheng LI Yunkui ( 401 )

Mechanical Design & Manufacturing and Automation

Improved Probability Path Graph Method for Robots Based on Goal -oriented Sampling
....................................................................................... CHEN Zhiyong WU Jinghua ( 410 )

Parallel Computing Method of FEM — DEM with Multiple-time Step Based on Overlapping Boundary
"""""""""""""""" LI Tong JIN Xianlong WANG Xiaowei PAN Junming YANG Peizhong ( 419 )



(RAUMWFR) ENEREE
(BEREEHA)

P
=

pali

~

FELTEER. ML IRIE A
EFFEZF R: FHX
EHAEAERFER: EHER
BIEEZERFRIITESR: B &
BIEEZER: £ W FEE HER KREE MUK BEL BEK EHEHL BXE
AL EE
BlES: Tl EFF REF Kl @& Zhongli Pan
RE:THR 5 B £ R FMA EFEE EL2L° EE&R IRV FHAE TEM
EAE BRK M B EMR R e KRS XSE XKL KRR XIESE
KOHTORMEE KA LEN BHFY M OB EAR B W B¥E NN
ZHAE FEN FUR FRY FER EAL R FEH) O 4 WKRE
RN LHIEE TkAME keE KIKE  KEOE RREHE OB R BROWH BsR
Bro# BRI BRERS SR 2 MR MY BN BAEW O FEs BB
s df B RMAR BRZ R SrEa WHE O BES m mk
AR WIOT wEE WK WER B X E4H HSh EAE FER
KA BRE BHT W% (F+«5HA42814%)
5p#E4RZE : Bill Stout  Vilas M Salokhe Naigian Zhang Zhongli Pan  Yubin Lan  Shujun Zhang
Ning Wang Heping Zhu Tadeusz Juliszewski Qin Zhang

WEIMEE: Ml  REBHREIEE: W K OERA  HRE: BEHK KB o2 W oW

e

ZZ A #1 17& # R Transactions of the Chinese Society
NONGYE JIXIE XUEBAO for Agricultural Machinery
2023 4 H54FE FHol No.6 Vol.54 2023
( A TI,1957 4E41F]) (Monthly, started in 1957)
2023 4E 6 A 25 H IR Published on 25, June 2023
*F #® PTEHRBEHERD S Responsible Department ;

China Association for Science and Technology

E H PEHERLHIRKY¥S

Sponsored by: Chinese Society for Agricultural Machinery

i ] b AR AL Bl 25 0F 95 B Chinese Academy of Agricultural Mechani-
zation Sciences
% i AR CAR ML AR 574 ) 4 30 Published by: Editorial Office of Transactions of the Chinese
(Hudk . AEETAANL T ME 126 (54) Society for Agricultural Machinery
IEECAS TS 100083 Editor in Chief: Ren Luquan
Editorial Office; No.1 Beishatan, Deshengmen Wai,
T & EER Beijing 100083, China
) il b BB 2 5 A PR AT ) Tel. 86-10-64882610/64882231
i o g o S Fax: 86-10-64867367
B R AT o SR P A R S AR Kt Zerm.Jcsem, g
i g & H & bR E-mail; njxb@ caams. org. cn
- - . = Overseas Distributor: China International Book Trading
AN AT o R 95 9 B ) o
(b3 399 f546) (P. 0. Box 399, Beijing, China)

ISSN 1000 — 1298

CN 11 -1964/S E AR ERS 2-363 E A RATH S M289 EREM  100.00 ¢




