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Exploration of Teaching Content Reform of "Motion Control
System Experiment" under the Background of New Engineering

AEREE. 1674-0SRX 2021 0fc— 0211103

LIU Shengho WU Juan HU Xueyang ZHALD Yandong
[School of Technology, Bejping Forestry University, Beijing, 100033 China)

Abstract Combining with the requirements of the new englnecring feur studenrs’ abilicies, this paper duscusses
the reform of the "motion control system” experimental teaching content and reaching methods, On the basis
of traditional experiments, the motion semulation in the Matlab environment is combined by combining the
cxisring expetiments with the simulation experimenty, To reduce the proportion of vesification experiments,
increase the propartion of design experiments, strengen imnovative cXpeTiments, and try new teaching
methnds. The experimental resalis show thar under the new engineering background, the reform of the
teaching content of the "Motion Contral System Experiment” plays an important role in cnltivating sdents’
innovarive literacy and pracrical abilicy,
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Abstract: Water scarcity is a global problem. Deficit imgation (M) reduces evapotransparation,
improving water effsdency in agriculture. Reference evapotranspiration ETj is an important facter in
determining DI ETy, forecasting predicts field water consumption and enables proactive irmigation
decesions, affering Fl.l.idannr for wateT resource management. Flowewver, impkmuntatim af ETy fowe-
casting faces challenges due bo complex caloulations and extensive metearsbogical data requirements.
This project aims to develop a machine learning system for ETy forecasting. The project involves
studying ETy methods and identifying required meteorolagical parameters. Histoncal mebeero-
logical data and weather forecasts were obtained from meteorological websites and analyzred for
accuracy after preprocessing. A machine leaming-based model was created to forecast reference crop
evapotranspiration. The madel's input parameters wene seleched through path analysis before it was
optimized using Bayesan opbimizabion to reduce overfitting and improve accuracy. Three forecasting
mindels were dm‘clnpcd. oz based on historcal mﬂulml.ng:iml data, one based on weather forecasts,
amnd one that corrects the weather forecasts. All three models achieved good accurscy, with root
mean square errors ranging from (.52 to 081 mm/day. Among them, the model based on weather
forecast had the highest accuracy; the BMSE six days bedore the forecast period was between (.52
and 075 mimday, and the RMSE on the seventh day of the forecast period was 1,12 mm /day. In
summary, this project has establshed a mathematical model of £To prediction based on machire
learning, which can achieve maore accurate predictions for within a few days.

Keywards: water resources; deficit irrigation; machine kaaming: agricultural irfgation forecasting:
waler TEsOuUrce management

1. Introduction

I 2020, China's aﬁr.inl!l:ur.:i water consumphion was 36124 billion cubde rmeters,
aceounting for 2% of the country’s total water use. The water-saving ircigation area 15
37,705 00 thovsand hectapos, Jmﬁm'lh'ng for aboat 50% of the total irrigatlﬁn area, and
the effective utilization coefficient of farmlamd irngation water i only 0.565 [1]. The
development of agriculture langely depends on the rational use of water resources, but thens
are \\'Ht’ip’r\éﬂli Fruhlem.'r af low wabar efl'lu.-ien:y and serious waber wasbe in zgﬁcu]lun:- ak
present. buch of the water 13 consumed by plants through transpiration, and crops use
only 86% of the water used for ircigation [2]. This is a huge waste, and the application of
defect irrjgal:im'l can solve thig Pmblum, bt there 19 a lack of an available Mi.enhﬁ.l‘:all}' amd
mathematically based guiding model. Tt s the goal of thas article o address this lack.

With the further development of modern econemy and socedy, the strategie posttion of
wralet FesOources 15 bﬂmmi.ng iMrEuxi.nEl:r' :mp-:’!r!anl, wihiteh also makes the duwhp\mﬁm of
water-saving agriculture become urgent, and water-saving scaence urgently nesds reliable
and convenient methods bo prodmate

hitpe i nd plocen fpeaimal fag e nimy
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Abstract The maturity grading of walnuts during harvesting relies on experience. In this paper,
walnut images in a natural environment were collected to construct a dataset, and deep learning
algorithms were utilized to combine walnut intemal physical and chemical indicators bo carry out
research on walnut maturity detection methads and further ressarch on walnut el content prediction
by combining walnut images with walnut il content indicators. The main contents of this paper
include ccﬂl.m:l:i.ng walnut images in a natural environment, comstructing datasets, and using deup
learnang algorithms combined with internal physical and chemical mdexes of walnuts to study walnut
maturity detection and ol content Fvn‘d:i:ti.ﬂm methods. First, two walnut imge acquisition schemes
were dﬂdgm.-d. and a total of 450 images were collected from 23 August to 21 Sl.-pfember 221, The
dataset was exPnndcd for 18504 imax\ux ﬂhnruﬁh data Pr\el:mucuﬁ:iins amd EILTIB.KE enhancement. A
ﬂ‘lF—:ﬁqu'ixed Gaussian attenbon network (GATCluster) walnut r.ipcm:mi detection method based
m ima;;lec]ustudnﬁ u]:!mpumd L% dm‘dnp rip-z'nm criteria I:hmush umuprrvix!d cluxturinﬁ, and the
accuracy of the criberia is verified by :m:t|}-xi5 of variance (ANOVA). The maturity detection apcuracy
of the test set of 1500 images is 88.33%. Secondly, a walnut oil content prediction method based
on improved ResMet3 is proposed. The feature extraction capability is improved by introducing
the Squeece-and-Excitation Metworks (SEMet} channel atbention mechanism and the convolutional
self-attention module, The prediction results on 50 images show that the ot mean square error,
aveTage abaclute percentage ermor, and ngmminn coefficient are 296, (1.103, and 0.8522, mxpr.'ch'rul}'.
The experiments show that the methed performs well in predicting the oil content of walmuts at
different matwerity levels.

Keywards: walmst; maturity detection; cdl comgent prediction; convedutional neural networks; GATC lusher

1. Introduction

Walnuts, belonging to the genus Juglans in the family Juglandaceae, are one of the
world's “four major nuts”. Currently, walnul oil in China is primarily extracted through
the physical pressing of walnults after the green husks are removed [1]. The green husks
can be processed into cosmetics, and the entive walnul has high economic value, indicating
significant development potential for the walnut industry. However, the primary challenge
constraining the development of China’s walnut oil industry is the heavy reliance on
teaditional experience for the harvesting process, which follows the solar terms. Therefare,
there is an urgent need for walnut maturity classification o guide frontline farmers in
harvesting, thereby improving the oil yield, quality, and production of walnut odl.

With the conlinuous improvement of computing power and the development of
deep learning, this idea has become feasible. Convolutional neural networks (CNMNs),
as representative deep learning networks, have rapidly developed in recent vears and
have demonstrated significant contributions in agriculture and forestry. For example,
Mohammadreza et al. proposed a cross-instance-guided contrastive clustering method
that considers cross-sample relationships Lo increase the number of positive paires [2].

https: / Swwrw.md ploom S ouarnal fagroaliure
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Abstract
convolutional neural network
The Wudalianchi Scenic Area in Heilongjiang Province is the greatest place in the world to study species adaption and the CNN  Wadalianchi
evolution of biological communities. Ta solve the problems of heavy workload, poor timeliness, strong professionalism, and
low accuracy in insect identification, an automatic insect identification system based on SE-ResNeXt is proposed. Firstly, to be

suitable for the study of Wudalianchi insects, the dataset adopts the images of 105 species of eight orders insect in Authors and Affiliations

Wudalianchi. Then, through the comparison of three convolution neural networks, SE-ResNeXt has higher accuracy of insect Yao Xiao!
identification than ResNet and Inception-V4, and its recall, precision, F1-score and accuracy all reach over 98%. Finally, based Aocheng Zhou?
on Django framework, the website and app of system are built to realise the visualisation of identification results and the Lin Zhou?
digital storage of insect data in Wudalianchi. The system has the characteristics of strong interactivity and convenient Yue Zhao*

1. The School of Technology, Beijing
Forestry University, Beijing 100083,
China

operation, and it was designed to provide technical assistance for insect protection, insect knowledge popularisation in
agriculture and forestry, and a data foundation for the long-term evolution of insect variety in Wudalianchi, China
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Forestry University, Beijing 100083,
Keywords China
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Abstract The geometric and spatial characteristics of pore
structures determine the permeability and water retention
af soils, which have impormant effects on soil functional
diversity and ecological restoration. Unil recently, there
have not been tools and methods o viseally and guantita-
tively desceibse the claractenstics of soll pores. To solve
this problem, this research reconstructs the geometry and
spatial distribotion of soil pores by the marching cubes
methed, texture mapping method and the ray casting
methed widely used in ltersture. The ohjectives were 1o
explore an optimal method for three-dimensional visual-
ization of soil pore structure by comparing the robusness
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of the three methods on soil CT images with single pore
structere and porosity ranging feom Low (2-5%) 10 kigh
{L2-18%), and to evaleate the reconstruction performince
of the three methods with differen geometric features. The
results demonsteate that there are alisses (jagged edges)
and deficiency at the boandaries of the mode] reconstrseied
by the marching cubes method and pore velumes are
smialler than the ground wuth, whereas the resulis of the
texiure mapping method lack the details of pore stuctures.
For all the soil images, the ray casting method is preferable
since it better preserves the pore characteristics of the
grownd truth, Furthermaore, the ray casting method pro-
duced the best soil pore model with higher rendering speed
and lower menwory consurmption. Therefore, the ray casting
methed provides a more advanced methed for visualization
af pore structures and provides an optional technigue for
the sudy of the ransport of moisture and the exchange of
air in aml.

Keywords Soil - Pore strecture - X-ray computed
wmmography - Three-dimensional reconstruction - Pose
visualization

Intreduction

Sotl consists of assemblages of solkds and associaed pores
within s0il aggregates. The pores interconnect to form a
plethora of storage and conductive passages which are
impomant for maintaining essential soil biogeochemical
and biophysical processes (Hill e al. 1985; Faleoner et al.
2002 Yo et al. 2007) The geometry and connectivity of
pores play imporant roles in permeability and water
retention which allow water and gas to peneteate into the
aoil. The more continwous the pores are, the more freely

E Springer
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Skeleton Extracting Algorithm for Seil Pore Based on Thinning Method
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Abstract: The visualizaton of the sFu.Iiu.| distribartion and topaolegical structure of soil pores plays an
mprrtant rale i understonding soil ecalogical preeesses. Thus the research an the sml pore skeleton
extracton algenthm was cormed oot. Based on the custom mle strocture and the soil pore structure, the
|:-|'r|'-:|r.|rm:||-:'|: al the l|:|i:||r.||.|1g method and distance tnnsfarmation method 10 construcet the e skeleton
milel were evaluated. The experimental resulis showed that the skeletal model construction ellects of the
twn algorithms were nat alfected by the model wpe. Among them, the skeleton model constrocted by the
distance translormatim method missed voxel pomnts and some voxel pomnts tended 1o be off the center.
While the pore skeleton model extracted by the thinnmg method had pedect centrality, connectivity and
I-::pn|-:|gi-:'u| mvariance . whose ayerage skeleton oilset distance (0. 10 mm ] was 504% lawer than that of the
distance transform method {015 mm ). Throwgh the comprehensive analysis of three iwdicators of
refinement, connectivity amd centralie, the thinning method bad superior ability e descrbe the shape
and tepological charactenstics of sl pores. The research lad a technical loundatwn Gor the sudy of snil
physical structure and hydrological charetenstics, and a theoretical foundation for understanding soil
[unction fram pore scale

Key words: soil pore; skeleton model; thinning method ; distanee tnsformation. method
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Abstract: This article presents a non-destructive methodology to determine the modulus of elasticity
{MOE} in static bending of wood through the use of near-infrared (NIR) spectroscopy. Wood
specimens were obtained from Quercies mongolice growing in Northeast of China. The NIR spectra of
specimens were acquired by using a one-chip NIR fiber optic speciromeler whose spectral range was
G00-1900 nm. The raw spectra of specimens were pretrealed by multiplication scatter correlation and
Savitzky-Golay smoothing and differentiation filter. To reduce the dimensions of data and complexity
of modeling, the synergy interval partial least squares and successive projections algorithm were
applied to extract the characteristic wavelengths, which had closing relevance with the MOE of wood,
and five characterislic wavelengths were selected from full 117 variables of a spectrum. Taking the
characteristic wavelengths as inpul values, partial least square regression (FLSR) and the propagation
neural network {BPNN) were implemented to establish calibration models. The predictive ability
of the models was estimated by the coefficient of determination {ry) and the rool mean square
error of prediction {RMSEF) and in the prediction set. In comparison with the predicted results of
the models, BPNN performed better results with the higher v, of 091 and lower RMSEP of 0.76.
The results indicate that it is feasible 1o accurately determine the MOE of wood by using the NIR
spectroscopy lechnique.

Keywords: near-infrared spectroscopy; the modulus of elasticity in static bending; synergy inlerval
partial least squares; successive projections algorithm; characteristic wavelengths

1. Introduction

Queercus mokgalica is the main secondary forest species growing in Northeast China. Queercis mokgolica
i5 a frequently used structural material, also used for manulacturing of furniture, machinery, and sports
appliances. The modulus of elasticity (MOE] in static bending is one of the mest important mechanical
properties of Quercies mongolica. It could be used in various ways or made into different kinds of
products based on its MOE, 50 the detection of MOE can not only achieve its best use, but also ensure
safe use in engineering. However, most of the traditional methods of testing mechanical properties
of wooed are destructive and time-consuming [1]. Although the results obtained are accurate, the test
specimens after detection are usually no longer of use value, which causes great waste. Moreover, it is
impossible to detect all the products, and the quality of the products cannot be guaranteed Lo meet the
requirements. Therefore, the researchers propose lo use non-destructive technology to determine the
mechanical properties of wood.

Sewscrs W18, 18, 1965, doa: 105580 /5180619465 www mdploom fjournal / sensors
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