


B b dndd 4

NONGYE JIXIE XUEBAO

2009 FE4M(ES0%E)

B X
BAER
T RE e 3 WO R AR B S R AT oo BN EeR KEE AXHE &8 £ F( 1)
RUKESNHWULTE

T GNSS 5303 & 40 1L b 520 76 A WL 42 4
S E R UUE Bef R M OWHE K 20)
HF UM SSD W RAFALZBRMI G oo X1 K KA % B K R B(29)

ST 415D SRR SR VI B 1 /1 36 P 5 5 A
e RIE OB F M BI% BT SPANER D ( 36 )

AT EUH AN LERERT BN E
S T OBBE FEE EEE KFER B @(42)
AFBA R AT R SRR e REFE KEE ¥ K KXR BEE HRF(49)

SRR SR A R R B SRR
M BHX MAE R W% BEH BREK(SS)

SRR A RS R B AL B 5 A
CRXE OB B oF B OB & REE(68)

ANKLFR T A R LR AL R R SR 5
e BKE KA B M OBIR & & WEW(TT)

B SR 2 B B 1 B A LM B 5 R B A A
S TR BREW E R SR EMC RTEI(84)

S 2 B B0 S A R AR B AR R e
e [RSFED BRIGH RV M B AXL EWR(92)
S BRI FRE oo BURE TR FOM B B102)

BG4 R E BRSO BRI Sk
SRR B % OWEX B W OB # FEFR(13)
TR MBI B A 3% B R SR

CEYFE EUM OBEE REE TRE WRE(124)
RS XA R AR B R oo HEAT BREE BAIR BORE BRME(137)



MRREERVBHFEERRTERE - X B B B

RUBEBUIE

ETHEKHENERM R REEERBHER -

ETFEHZRAMATENERRI BB BEE
e B8 R

BT IR ) 60T B RS 3 O v LY 2

ETEAVERSERHEMBHERYF 2L &

o A R
ST B OB S S S WAL oo
EFROSERE RO EDTRRERR ~ KEG Tl
NEBRIEBEANEIAEBRRIE ~ 2 S KL
#E4K BDS/GPS M1 & B B SR AT oo B X

Rkt TH

BT IX (6] 0 [ BB T 45 1 44 OB B A o XK B R R B
NEMEERMEEHESBRRBMALIBIE - ovrererrrreeeens
E b B - DX K RERE K 7 4tk B FEX K 43 I PR B 26 9 B v
s KB W OB
BWETFA KK IRIBFER oovererrvrerrenne @ B
FRTHEZHX I RESREASHARHESEWER
s PR BRI

#EERWERRNE T HEMN SHEZREFR o

RUEMRFSEFETLE

PR BAE B BRB < CO, IR YLE 5 ER e BB 5T
K8 % 3 T R 5 A AL TR 45 5 0 SR A 4 T 4R R Y B T
ERFEFFAERNBRE GBI BTN E

REGMITE

ERER TR TERBEGHAH -

KMH
RU5A

o 3R

tham&
2 &

k&
#XE
R
IHFH

[k

FFR
HYIRI

Hek
ZHF
Y%
RKE

ERZ

2 8
7K A

Agk
iR E S

EBRR

B B

X7 RME FOSTER A

LU
wE R

EmE
AT

A

8RR
RIEH

BNy

HBEH
R

7K 5 1S

Ea

K
HREE R

i35 4
X %64

ZEN
HEE

RILE
B @8

1 3 7T

B IR
HET

JE g

LB (146 )
PRERGE (156 )

WEH(163)

ERH(170)
2 OF(I19)

FRPIRI (188 )
EFRE(196)
¥ (203)
HICFE(211)
BFR(221)

= H§(228)
B3 ( 236)

RFM(245)
EHB(255)

X FE £ (263 )
O FH(274)

B (283 )

o H(29)
B F(298)

JE & (309)



BT TS 8 12 g T8 m B foR

coveeeneeees BEAMH FE 4% MUJUMDAR A S

B FHE LED WM ER L GRS RGN R B
e B 18 S
ETABEERE A EARWELBEEEHH pUE- 2
155 S 1] X /) B 28 3 g K S A 1) J5R A S i
BETKEOKSERTBERMS 8RR ER R
vens EEZIS

sieens

EE/S5HHIR

BT AR £ P AR 2 T 45 1) £ AR P 6 2 i 4 ) SR T 5
i BEE X

EHMERAREMEIL

3£ F BOE A0 B I8 UKE BUR R TRRE - evreooreee e

6 — UPS FFEXHLA A RFEE BB E B - XIHR RYH
FRE AR WA 3TIR FRIH BT 52830504
6 B E AR Stewart ARG B EML R EL L P

BRI RN RN A G BB E R - oeeeereenenerenees
T B XTGBT - oeevvemvrmneeennesnnnnsnnns

ETBPHANBHRET XKWL R B ELERKE - X ¥

9K %
WoOE

L e

£ %

A
R TR

&k R

B H R

Tk

5K 1

FRIL(317)

{E/DAR(326)
EH(333)

BEBE(339)

LHBL(346)

®»R(356)

BT (363)
Bk #(374)

BiE S (382)
2= RAI(393)
X #(401)
Bk (413)
BT (420 )



Transactions of the Chinese Society
for Agricultural Machinery
Vol.50 No.4 2019

Contents

Invited Paper

Research Progress Analysis on Key Technology of Chemical Fertilizer Reduction and Efficiency Increase

secreeeseee TANG Han  WANG Jinwu XU Changsu ZHOU Wenqi WANG Jinfeng WANG Xiu ( 1 )

Agricultural Equipment and Mechanization Engineering

Flight Path Control of UAV in Mountain Orchards Based on Fusion of GNSS and Machine Vision
=+ WANG Dong FAN Yeman XUE Jinru YUAN Duan SHEN Kaicheng ZHANG Haihui ( 20 )
Real-time Pedestrian Detection in Orchard Based on Improved SSD
- LIU Hui ZHANG Lishuai SHEN Yue ZHANG Jian WU Bian ( 29 )
Grading of Wheat Leaf Rust Based on Edge Detection of Infrared Thermal Imaging
++erseeees ZHU Wenjing CHEN Hua LI Lin  WEI Xinhua MAO Hanping SPANER D ( 36 )
Micro Detection Device for Fungal Spores of Crops Based on Diffraction Reconstruction
--------- YANG Ning CHEN Chiyuan LI Guoxiaoc WANG Aiying ZHANG Rongbiao TANG Jian ( 42 )
Design and Experiment of Herringbone Type Rotary Blade Roller for Burying Stubble in Paddy Field and
Dry Land
+«+ ZHU Yinghao ZHANG Jumin ZENG Rong ZHANG Wenliang YANG Quanjun XIA Junfang ( 49 )
Design and Test of Equipment for Straw Crushing with Strip-laying and Seed-belt Classification with
Cleaning under Full Straw Mulching
- SHI Yinyan LUO Weiwen HU Zhichao WU Feng GU Fengwei CHEN Youqing ( 58 )
Design and Experiment on Suction Nozzle Type Hole of Pneumatic-sheave Combined Vegetable Precision
Metering Device «+«+sreseerveeceeineeiesieees YIN Wenqing ZHAO Lu LI Hua HU Fei YU Haiming ( 68 )
Design and Test of Operation Quality Monitoring System for Small Grain Electric Seeder
srereveesss QIU Zhaomei ZHANG Weipeng ZHAO Bo JI Jiangtao JIN Xin HE Zhitao ( 77 )
Design and Experiment Optimization of Prevent Bring Back Stubble Mechanism of Spring-tooth Type
Cleaning Device
«sesceceeree SHI Naiyu  CHEN Haitao WANG Xing CHAI Yuduo WANG Hongfei HOU Shouyin ( 84 )
Design and Experiment of Two-degree-of-freedom Multi-articulated Profiling No-tillage Precision
Drill Unit  «-+--- HOU Shouyin CHEN Haitao SHI Naiyu ZOU Zhen JI Wenyi WANG Yecheng ( 92 )
Design and Experiment of Air-suction Ultra-narrow-row Device for Precise Panax notoginseng Seed Metering
+ LAI Qinghui YU Qingxu SU Wei SUN Kai ( 102)
Design and Test of Low-damage Combined Corn Threshing and Separating Device
- FAN Chenlong CUI Tao ZHANG Dongxing YANG Li QU Zhe LI Yuhuan (113)
Design and Experiment of Mechanism of Throwing Impurity in Cleaning Device of Maize Grain Harvester
- WANG Lijun LI Yibo ZHENG Zhaohui WU Zhenchao YU Yongtao LIU Tianhua ( 124 )
Design and Experiment on Spiral Impurity Cleaning Device for Profile Modeling Residual Plastic Film
Collector «++-esereeeeeeeeeees JIANG Deli CHEN Xuegeng YAN Limin MO Yisong YANG Songmei ( 137 )



Experiment and Analysis of Cutting Mechanical Properties of Millet Stem
ceeseeesoo ZHANG Yanging CUI Qingliang GUO Yuming LI Hongbo ( 146 )
Structural Design and Test of Wheeled Tobacco Plant Protection Mobile Platform
- LIU Lu YANG Lu GAO Guanguang LI Zhigiang ZHENG Quan CHEN Liging ( 156)

Agricultural Informatization Engineering

Apple Leaf Point Cloud Clustering Based on Dynamic-K-threshold and Growth Parameters Extraction
- LIU Gang ZHANG Weijie GUO Cailing ( 163 )
Maize Point Cloud Data Filtering Algorithm Based on Vehicle 3D LiDAR
- ZHANG Man MIAO Yanlong QIU Ruicheng JI Yuhan LI Han LI Minzan ( 170)
Instance-level Segmentation Method for Group Pig Images Based on Deep Learning
- GAO Yun GUO Jiliang LI Xuan LEI Minggang LU Jun TONG Yu ( 179)
Classification Method of Grassland Species Based on Unmanned Aerial Vehicle Remote Sensing and
Convolutional Neural Network
------ YANG Hongyan DU Jianmin WANG Yuan ZHANG Yanbin ZHANG Xipeng KANG Yongchao ( 188 )
Ridge Regression Model for Estimating Pine Wilt Disease Based on Hyperspectral Characteristics
- ZHANG Sulan HUANG Jinlong QIN Lin LI Hongqun ( 196 )
Crop Canopy Temperature Extraction Based on Thermal Infrared Remote Sensing Images
------ ZHANG Hongming WANG Jiajia HAN Wenting LI Shuqin WANG Hongyan FU Zhenyu (203 )
Extraction Method of Wheat Lodging Information Based on Multi-temporal UAV Remote Sensing Data
--------- LI Guang ZHANG Liyvan SONG Chaoyang PENG Manman ZHANG Yu HAN Wenting ( 211 )
Algorithm Implementation and Precision Analysis of Forest BDS/GPS Combined Positioning
- YAN Fei WANG Chunbo WU Yongrui LIN Yicheng FENG Zhongke ( 221 )

Agricultural Soil and Water Engineering

Optimal Water Allocation of Lrrigation District Based on Interval-parameter Two-stage Stochastic Fuzzy
Credibility Constrained Programming
- YUE Qiong GUO Ping WANG Youzhi ZHANG Chenglong LI Peng ( 228 )
Simultaneous Optimization of Layout and Pipe Diameter for Pumping Micro-irrigation Pipe Network System
- MA Penghui LIU Hansheng HU Yajin ( 236 )
Water Consumption Characteristics of Rice and lis Effect on Water Use Efficiency in Cold Black Soil Region
- WEI Yongxia RU Chen WU Yu LIU Hui YANG Junming HOU Jingxiang ( 245 )
Experiment on Dry Soil Water Restoration in Deep Layer
s+cereeeee TIAN Lu  ZHANG Jingxiao GAO Jian’en DONG Jianguo WANG Youke ( 255 )
Spatial Distribution Characteristics and Influence Factors of Soil Heavy Metal Contents in Qasis Area of
Yutian County, Xinjiang
------ CHEN Yunfei ZENG Yanyan ZHOU Jinlong WANG Songtao DU Jiangyan LIU Yanfeng ( 263 )
Dynamic Monitoring of Ephemeral Gully Development and Its Morphology Quantification in Loess
Hilly-gully Region «+-+«+ervesevecceccinicnscciiinees XU Ximeng ZHENG Fenli QIN Chao HAN Yong ( 274 )

Agricultural Bio-environment and Energy Engineering

Reaction Mechanism and Interphase Mass Transfer of CO, from Biogas by Hot Potassium Carbonate Solvent

- ZHANG Liangquan ZHENG Maoying MAO Yanhao GAI Xikun YANG Ruiqin SHAN Shengdao ( 283 )



Effect of Compound Modes of Plasma Discharge and Catalysts on Bio-o0il Upgrading
- FAN Yongsheng WANG Jiawei ZHU Lei FAN Lele ZHAO Weidong JI Wei (290 )
Separation of Corn Stover Cellulose by Phosphoric Acid Combined with Alkaline Hydrogen Peroxide
+ XIAO Weihua ZHAO Guanglu NONG Zhisong DU Zeyu LU Xue ( 298)

Agricultural Products Processing

Design of Multi-temperature Cold Storage Vehicle and Analysis on Temperature Field in Vehicle
- LIU Guanghai WU Junzhang FOSTER A XIE Ruhe TANG Haiyang QU Ruigui ( 309 )
Heating Control Technology of Vacuum Pulse Drying Based on Drying Uniformity
--------- XUE Lingyang WANG Shumao MUJUMDAR A'S WANG Jun YU Xianlong GAO Zhenjiang ( 317 )
Design of Apple Quality Integrated Non-destructive Testing Device Based on Multi-band LED Light Source
--------- ZHAO Juan QUAN Pengkun ZHANG Mengsheng TIAN Shijie ZHANG Haihui REN Xiaolin ( 326 )
Discrimination of Peanut Mildew Degree Based on Terahertz Attenuated Total Reflection Spectroscopy
- LIU Cuiling HU Ying WU Jingzhu XING Ruixin WANG Shaomin ( 333 )
Effect of Lairage Time on Stress Level and Meat Quality of Small Tail Han Sheep
- WANG lJingxuan LUO Jie HAN Zhenmin ZHANG Hao LUO Hailing GUO Huiyuan ( 339 )
Adsorption and Desorption of Layered Double Hydroxide with Phosphorus in Whole Egg Liquid and Its
Kinetic Model  -++-+-seeeseeveeeeceecceneeees CHI Yujie HE Jing ZHAO Ying MA Yanqiu AN Ruiqi ( 346 )

Vehicle and Power Engineering

Study of Obstacle Avoidance Controller of Agricultural Tractor-trailers Based on Predictive Control of

Nonlinear Maodel -«- -+ BAI Guoxing LIU Li MENG Yu LUO Weidong GU Qing LIANG Chen ( 356 )

Advanced Manufacturing Technology and Fundamentals

Thermal Equilibrium Test of Machine Tool Spindle Based on Modified Adaptive Fading Unscented Kalman
Filter +eseeceerrererneeriiiniienecsenesccnssse YU Wenli DENG Xiaolei YAO Xinhua FU Jianzhong ( 363 )
Fast Forward Kinematics of 6 — UPS Parallel Robot with Representative Points
- LIU Yanli WU Hongtao LI Yao WANG Ruobing XU Yuanyuan CHEN Bai ( 374)
Design and Kinematic Analysis of Zero Coupling and Partially Decoupled 3T1R Parallel Mechanism
- SHEN Huiping XU Zhengxiao XU Ke DENG Jiaming YANG Tingli ( 382 )
Semi-analytic Algorithm for Forward Displacement Analysis of Six Links Stewart Derivative Configurations
sevssceeesee YE Pengda YOU Jingjing SHEN Huiping WU Hongtao LI Chenggang ( 393 )
Dynamic Modeling and Analysis of Serial-parallel Hybrid Quadruped Bionic Robot
- WANG Xiaolei JIN Zhenlin LI Xiaodan LIU Xiang ( 401 )
Effect of Impeller Edge Structure on Torque Characteristics of Differential Pump
- XU Gaohuan ZHAO Huacheng LIU Wu XIE Rongsheng ( 413 )
Control Strategy of High-speed Switch Valve under Multistage Adaptive Voltage Based on BP Neural
Network «-:eseeeoeeeveeees LIU Hao ZHAO Dingxuan ZHANG Zhuxin  WANG Lixin  FAN Xiaoxuan ( 420 )



(RAUNMMFR)ENERBE RS (2018 ~2021)
(BRKLSHF)

RUEEEER: EBE HhT BHT EHEK

£ F R FHX

HKEWNEIEZRARIR: IBR

RNEEERRKRITER: B &

MEESER: £ M HEE BER BFREER NUR S8FTL Kk BHH BXE

RAL MEH

BMENR: THL BFEF RENF KM #HB4E  Zhongli Pan

RE:THR B B8 £ R EHRK EFX E2h EE2R IHEE IHEHM I4s
BRE M B B Nk NkE NFEE NRL NEBR NURE Kk #
KW KRB TEW HHFYE M B AME B W BEE FEEE FER%
FEF FURXT FR® FTEHR X4 FEW FHRN OFE O @K@ SME
AR kE% F2E HKE KEE BSE K B BKOI® KE%E K B
BRIF BRA K & MBR MR HEY SEE RSy EEX E #
B BEA BRZ BRAE R4 TWHE BEYW EBOE EKE REE
BRI #AE® WAE HISR 8 X BOM ASH #ABE TER BRA
BRE BFF #AFE

MM ZE : Bill Stout Vilas M Salokhe Naigian Zhang Zhongli Pan  Yubin Lan Shujun Zhang

Ning Wang Heping Zhu Tadeusz Juliszewski Qin Zhang

KA ¥R Transactions of the Chinese Society
NONGYE JIXIE XUEBAO for Agricultural Machinery
2019F B50% 541 No.4 Vol.50 2019

(A T),1957 FE4)F]) ( Monthly, started in 1957)

2019 4 4 B 25 B AR Published on 25, April 2019

* ® PEBXERD S Responsible Department ;

3 " R B A China Association for Science and Technology
= Sponsored by: Chinese Society for Agricultural Machinery
o B 4 b LI AL B 22 B 5T B Chinese Academy of Agricultural Mechani-
S48 o R zation Sciences -
£ =

Published by: Chinese Society for Agricultural Machinery
(#ohk: EFWSLDR L B 6FH)

Editor in Chief: Ren Luquan

HEBCARI 100083 Editorial Office;: No.1 Beishatan, Deshengmen Wai,

* R Igs Beijing 100083, China
Tel; 86-10-64882610/64882231
B RAEERORARTELA ’

& 4 Fax: 86-10-64867367
EARS  FPESRKEAATTEIZTS o, /e, josam. org
iT M 4 2 E & iR E-mail: njxb@ caams. org. cn
- 4= = Overseas Distributor; China International Book Tradin
g N : 8
B x47 *%@ﬁ@#ﬁfnﬁﬂiﬁlﬁAa Corporation

(AL 399 f548) (P. 0. Box 399, Beijing, China)

ISSN 1000 — 1298 _ _ . _
TN 11-1964/5 EHRERS 2-363 EsbHE 2RSS M289 BWEH 80.00 T




