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Precision directional seed metering device of Fritillaria thunbergii based onsingle chip
microcomputer

Wu Chao, Ni Zhongjin, Ni Yihua, Lv Yan, Song Yuanpu
(College of engineering, Zhejiang agricultural and Forestry University, Zhejiang Hangzhou 311300 )

Abstract:In view of the fact that artificial operation is not suitable for planting Fritillaria thunbergii. According to the requirement that the
bud head must be upward when planting Fritillaria thunbergii in the soil, an automatic precision oriented seed metering device for Fritillaria
thunbergii based on single chip microcomputer is designed. The device uses a single chip microcomputer to control the motor to move the
metal strip on the slide rail so that two parallel metal strips can complete two states of opening and closing, so as to meet the requirements of
single grain directional sowing of Fritillaria thunbergii. The three—dimensional discrete element simulation model of seed metering device is
established by using edem software, and the factors that affect the head up of the bud during sowing are simulated and analyzed. Results:
when the opening and closing rate of metal strip was 1 time / s, the sowing quality was the highest. The simulation results can provide theo-
retical and data support for the research and design of seed metering device of Fritillaria thunbergii.

Keywords: Fritillaria thunbergii; Seeding device; single chip microcomputer; Orientation; EDEM
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Design and optimization of bamboo root excavator
JIANG Zihe, YAO Lijian" , ZHU Shiwei, CHEN Xiting, ZHANG Hui

(Zhejiang A & F University, Linan 311300, Zhejiang, China)

Abstract: Taking the machine performance in aspects of portability, efficiency and reliability as the design goal, the
optimal design method of bamboo root excavator was proposed. Firstly, according to the references and experiment,
the gasoline engine and its model was designated as power machine. Then the two gear reducer was chosen as trans—
mission mechanism, and the optimum solution of gear reducer was figured out under constraint condition. Secondly,
the rotation grinding mechanism of cylinder was chosen to grind bamboo root, at the same time, the starting angle and
the rotational radius of the double helix exhaust mud plate were analyzed to figure out the data of them. Finally, the
3D model of the prototype was established in Solidworks 2014 environment, and the simulation module of the
software was used to analyze the dynamic simulation of all the models. The size meeting the yield strength require—
ments while with light weight was inferred out in accordance with the fitting curve, and then the selected model was
checked whether achieved the strength requirements by statistical analysis. The simulated results show that the drift de—
flection angle (8) of the cylinder top and the radius (R) of the opening groove have a great influence on the strength
of the cylinder, but the distance (d) of the opening groove has little effect on the cylinder. At last the total mass of
the bamboo root excavator is 12 kg, and the final weight of the actuator is 1.25 kg. The optimization method can ef—
fectively reduce the size and the weight of the excavator under the condition of the safety factor machine, so it can
meel the requirement of machine quality and performance in the production of bamboo root.

Keywords:bamboo root;excavator;optimal design;simulation analysis
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Full-process mechanized production mode of Fritillaria in Zhejiang hilly
and mountainous areas

Zhang Yongjie, Huang Zhenghui, Ni Zhongjin, Ni Yihua, Yang Zidong
(College of Engineering, Zhejiang Agriculture and Forest University, Zhejiang Hangzhou 311300)

Abstract:In order to solve the problem that the development of Fritillaria thunbergii industry is seriously hindered due to the high labor
intensity, labor shortage, low degree of mechanization and the terrain and geomorphic characteristics of Hilly and mountainous areas in
Zhejiang Province, the growth characteristics of Fritillaria thunbergii, the basic situation and production mode of Hilly and mountainous
areas in Zhejiang Province were analyzed, and the whole process mechanization production mode of Fritillaria thunbergii was tested,
A whole process mechanized production mode of Fritillaria thunbergii in Hilly and mountainous areas of Zhejiang Province was
determined. The results showed that the application of this mode in the production of Fritillaria thunbergii in Hilly and mountainous areas
of Zhejiang Province could not only save the cost of labor and means of production, but also improve the comprehensive ecological and
economic benefits, and effectively improve the core competitiveness of the province in the field of traditional Chinese medicine.

Keywords: Zhejiang hilly and mountainous area; Fritillaria thunbergii; full mechanization; production mode
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Study on crop growth environment factors in mini-greenhouse in balcony based on internet
of things

ZHANG Fang', WANG Peixin', HE Yong’, LUO Huifeng’, SHOU Guozhong'"

(1. School of Engineering, Zhejiang A & F University, Hangzhou 311300, China; 2. School of Agricultural and
Food Science, Zhejiang A & F University, Hangzhou 311300, China; 3. Hangzhou Academy of Agricultural Sciences,
Hangzhou 311300, China)

Abstract: In order to accurately control the growth environment of greenhouse crops, cherry tomato Jinzhu was used
as the research object to monitor the environmental factors of mini—greenhouse on the balcony by using a next genera—
tion internet of things system, and diurnal variation of crops in various environmental regions was studied. The results
showed as follows: (1) Light intensity outside the greenhouse was higher than that in the greenhouse. And there
were significant differences existed in light intensity in diverse areas of greenhouse. The light intensity in upper area
was stronger than that in lower area. In addition, the light intensity decreased from south to north. (2) Air tempera—
ture in the greenhouse was higher than that outside the greenhouse. In the greenhouse, air temperature in the whole
greenhouse was similar at seedling stage, air temperature in inner group was higher than that of outer group during the
flowering stage and fruiting stage. Additionally, soil temperature in outer group was higher than that in inner group of
greenhouse throughout the growth period. (3) Air humidity outside the greenhouse was significantly higher than that in

the greenhouse. Also, air humidity in inner group was higher than that in outer group of greenhouse at seedling stage.
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Automatic navigation of production platform in greenhouse based on
wireless positioning

ZHAO Chenyan, YAO Lijian, YANG Zidong, YAN Song, CAI Cuncheng
(College of Engineering, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The current paper is aimed to put forward a path tracking method based on ultra
wideband (UWB) positioning and fuzzy control with self-adjustment function in order to improve the accuracy
of automatic vehicle navigation in greenhouse. [Method] Firstly, the UWB module was used to construct the
wireless positioning system, with which the positioning error of the experimental data was fitted employing
bivariate cubic polynomial while measurement point errors were corrected by means of data fitting. Secondly,
the weight of lateral deviation and heading deviation was dynamically adjusted with a self-adjusting analytic
fuzzy controller so as to obtain the front wheel angle. Finally, real vehicle tests of linear and rectangular path
tracking were carried out with the results compared with those obtained employing pure tracking method.
[Result] When the line path tracking with different initial stages is conducted, there was an average deviation
of 22.4 cm, a standard deviation of 5.8 cm and a mean steady-state deviation of 5.4 cm. And the accuracy of this
model has been improved by 28.4%, 40.2% and 34.9% respectively compared with that of pure tracking model.
As for rectangular path tracking, the average deviation of the current method is 14.4 cm and the maximum
deviation is 46.9 cm, with the maximum deviation mainly occurring at the corner of the rectangle. Similarly, the
accuracy of this model is improved by 46.5% and 53.5% respectively, compared with that of the pure tracking

model. [Conclusion] The method presented in this paper demonstrates favorable stability and control precision,
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Effects of Photosynthetic Bacterial on Growth of
Melon Seedlings in Early Spring

LI Yunling
(Agricultural of College, Weifang University of Science and Technology . Shouguang . Shandong 262700)

Abstract: ‘ Shabai No. 1’ melon was taken as test material, the effects of different concentration
(1X10°—8X 10° cfu « mL™") photosynthetic bacteria on growth of melon seedling under low
temperature stress were studied by spraying-leaf method. The results showed that spraying 1X10°—
4 X107 cfu » mL~" PSB on leaves of melon improved the level of biochemical substance and the ability
of osmotic adjustment, stimulated seedling growth under low temperature stress,and improved greatly
the resistance of melon. The optimal concentration to spray on leaves of melon was 4 X10° cfu *+ mL™'
PSB,but 8 0X10° cfu » mL™"' PSB would be toxic to melon seedlings.

Keywords: melon; photosynthetic bacteria;low temperature stress
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Random forest indoor location based on density peak cluster

ZHANG Meng', LYU Yan'*", NI Yi-hua', QIAN Xiao-hong®, YANG Ming'
(1. School of Engineering, Zhejiang Agriculture and Forestry University, Lin’an 311300, China;
2. College of Mechanical Engineering. Zhejiang University, Hangzhou 310027, China;

3. Enjoyor Research Institute, Enjoyor Limited Corporation, Hangzhou 310030, China)

Abstract: To improve the accuracy and reliability of indoor environment positioning system, the limitations of traditional positio-
ning algorithm in data sample selection and model learning were analyzed, a random forest indoor location system based on densi-
ty peaks cluster was designed. The fingerprint of the receive signal strength data was selected based on the density peak cluste-
ring center. The random forest model was trained through the fingerprint database, and the optimal random forest model was
obtained by combining the grid search and the cross validation technique. Experimental results show that the density peaks clus-
ter algorithm has better robustness, and the optimized random forest model achieves higher positioning accuracy compared with
the single classification and regression models.

Key words: indoor positioning; density peak cluster; random forest; machine learning; fingerprint database
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Optimization Design of Data Acquisition System During Wood Kiln Drying

WU Xiao—ya JIANG Zhi-hong
(Zhejiang Agriculture and Forestry University, Hangzhou  311300,China )

Abstract:

with the traditional online acquisition system, this system can accurately collect air humidity and temperature,

This paper describes the design of a data acquisition system during wood kiln drying. Comparing

and wood moisture content by real-time online during wood kiln drying. The system solves the interference
problem caused by multichannel signals when multichannel signals go into the system. After various analysis
and comparison, this system adopted the PT1000 thermal resistance as the temperature measurement sensor, and
the equilibrium moisture content was determined by measuring the moisture content of paper, and the moisture
content of wood was measured by resistance method. On this basis, the system has completed the design of
hardware and software, and uses a series of anti—interference measures to guarantee the stability of the system.

Key words: Wood kiln drying; Temperature; Humidity; Moisture content; Acquisition system
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Design of control system of automatic bamboo
scrimber cold pressing unit
WANG Jun', LYU Yan', HUANG Chong', NI Yihua', SONG Jiangang®, NI Zhongjin'"

(1. Zhejiang Key Laboratory of Wood Science and Technology, School of Engineering, Zhejiang Agriculture and Forestry University,
Lin’an 311300, Zhejiang, China; 2. Zhejiang Yongyu Bamboo Industry Co. Lid., Anji 313300, Zhejiang, China)

Abstract: The demand for wood grows rapidly around the world, especially in China where the wood supply has failed
to meet the needs of economic development. With the widening gap between wood supply and demand, more and
more attention has been paid to bamboo as an alternative, and bamboo scrimber is a bamboo production with great de—
velopment potential. The traditional cold pressing process in bamboo scrimber manufacturing is semi-automatic and la—
bor-intensive. To increase the efficiency of bamboo scrimber cold pressing, the cold pressing process was investigated
and deeply analyzed. The mechanical modules of the automatic bamboo scrimber cold pressing unit were developed,
and a control system was designed for it. The system was controlled by PLC and programmed modularly by using
STEP7-Micro/WIN. The production line data from various sensors were collected and analyzed by the system instant—
ly. The control instruction was then sent to the actuators to realize the remote feeding and automatic loading and unloa—
ding. The system can lower labor cost and intensity, and increase the production coordination and efficiency.

Keywords: PLC; bamboo serimber square; cold pressing molding; production line control
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The Changes of Density and Porosity of Bamboo
Material in the Process of Fiber Rolling

LIU Li', YAO Wen-bin*, ZHANG Wei’, YU Weipeng’, LIU Yue'
(1. School of Engineering, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Jiyang College, Zhejiang A&F University, Zhuji 311800, Zhejiang, China)

Abstract In order to explore the changes of density and porosity of bamboo in the process of
fiber manufacturing, the delamination phenomenon of bamboo cross—section under continuous
rolling load was studied by using computer tomography technology, and the influence of rolling
times on the porosity and compactness of bamboo was analyzed. The results showed that with
the increase of rolling times, the continuous directional fiber manufacturing process of bamboo
experienced several stages: morphological destruction, bamboo chip densification, bamboo chip
cracking gap and bamboo fiber separation. The changes of different stages can be distinguished
by the value of pore density ratio. The bamboo with complete fiber manufacturing had obvious
index characteristics in CT value. When the gap ratio of bamboo was more than 80% , the
density ratio was less than 5% , and the gap density ratio was greater than or equal to 25, the
bamboo slices showed the state of complete fiber bundle separation.

Key words Computed tomography; CT value; Porosity; Densification; Roll fabricated fiber
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Study on Manufacturing Process of Rice Husk Particleboard and Its Properties

WANG Gu-yi' YU Hong—wei' HONG Zheng? LI Jia—jun'
(1.School of Engineering, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China;
2. Hangzhou Zhujing Environmental Technology Co., Ltd., Hangzhou 311300, China)

Abstract: To make full use of rice husk resources, using pure rice husk as raw material and modified phenolic
resin as binder, the effects of hot pressing temperature, hot pressing time ,unit pressure, and sizing amount on
the properties of rice hull plates were studied, the results showed: The internal bonding strength, static bending
strength and elastic modulus of rice hull plates increase with the increase of hot pressing temperature, hot
pressing time and unit pressure, 24 h water absorption thickness expansion rate and formaldehyde release are
correspondingly reduced; With the increase of the sizing amount, the internal bonding strength, static bending
strength, elastic modulus, and formaldehyde release amount increase, and the water absorption thickness
expansion rate decreases correspondingly. Physical and mechanical properties of rice hull plates with a thickness
of 10 mm when the hot pressing temperature is 150 °C, the hot pressing time is 72 s/mm, the unit pressure is
1.2 MPa, the sizing amount is 20% of the dry rice husks, and the design density is 0.85 g/cm®. The index meets
the requirements of P6 particleboard, and the formaldehyde emission meets the requirements of GB18580—2017
standard.

Rice husk particleboard; Three factors of hot pressing; Gluing amount; Physical and mechanical

Key words:

properties; Formaldehyde emission
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Construction and evaluation of multi-dimensional and multi-scale

engineering training teaching system in agricultural and forestry universities

YAO Lijian', NI Yihua'?, JIN Chunde', HOU Yingke'?, ZHAO Chao', XU Lijun'

(1. College of Engineering, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China;
2. Engineering Training Center, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China)

Abstract: In view of the problems in the engineering training teaching of agricultural and forestry universities such
as the lack of school-running characteristics, the unclear of evaluation standards and the emphasis on skills rather
than literacy, this paper discusses the construction and evaluation method of a multi-dimensional and multi-scale
engineering training teaching system, which has formed 5-dimension, 4-scale and 20 types of full coverage and
measurable training subjects, and used theoretical examination, practical operation, work defense and training
report to evaluate the training subjects so as to provide basis for continuous improvement of engineering training
teaching. This method provides a new idea for the design and evaluation of engineering training subjects and has
certain reference significance for the construction of new engineering majors in agricultural and forestry
universities.

Key words: agricultural and forestry universities; new engineering; engineering training; multi-dimension and
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Abstract This paper analyzed current situation of higher agricultural engineering education at home and abroad, such as uncertainty of sub—
ject status, low quality of students and employment and low level of professional education. To meet the needs of the agricultural sector devel-
opment under the new situation, the paper gave some good advises, for example, personnel training should adapt to market demand in agricul—
tural colleges and universities, the curriculum system and personnel training mode should be reformed, teachers’ ability and quality should be
improved. It is to explore a new culture mode of creative talents in agricultural machinery by adapting to market needs, triggering students’ in—

terest, and creating new conditions for students.
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Charban de bambou
Partie 3: Applications pour purification
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