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Research on data skew of Spark

ZHANG Zhan-feng, WANG Wen-li, GENG Shan-shan, JIA Zhi-ting

(College of Information Technology . Hebei University of Economics and Business ,Shijiazhuang Hebei 050061 ,China)

Abstract: Nowadays, mankind has entered the era of big data, and mass data processing has
become a research hotspot in the field of big data technology. Spark is a typical memory-based
distributed big data processing framework, but the data skew problem in the actual application
of Spark will have an important impact on the computing efficiency. Aiming at the data skew
problem in various applications of Spark, this paper sorted out relevant research progress at
home and abroad, analyzed and compared the commonly used optimization methods after the
occurrence of data skew problem,and finally looked into the future research direction.

Keywords : Big data;Spark;Data skew;Data processing
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Research on urban land cover classification

based on random forest algorithm

ZUO Xiao-qing, LI Xiao-yv,LIU Huai-peng

(School of Land and Tourism ,Luoyang Normal University ,Luoyang Henan 471934 ,China)

Abstract: Random forest algorithm is a highly flexible and easy-to-use machine learning algo-
rithm. It is currently widely used in remote sensing image classification. In order to verify its
effect in the classification of urban land cover,this study carried out a land cover classification
experiment on local urban areas of Luoyang City, Henan Province, combining the spectral
band,spectral index and texture features of Landsat 8 COLI) remote sensing images to form
multiple a variety of feature combinations are used to perform random forest algorithm classi-
fication and comparison, and the best classification scheme is selected, and compared with the
support vector machine method. Then the random forest algorithm is used to reduce the di-

mension of the combined feature variable high-dimensional data to obtain the optimal feature
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solution. The experimental results show that the multi-source feature combination random for-
est algorithm has the best land use classification effect, with an overall accuracy of 90. 54 %
and a Kappa coefficient of 0. 890, which is 3. 1% higher than the classification accuracy of the
support vector machine method; The feature scheme after dimension reduction and random
forest are combined to ensure high accuracy of classification results, reduce operation time and
achieve efficient acquisition of land cover type information. It shows that the random forest al-
gorithm has good applicability and stability in urban land cover classification.

Keywords : Random forest algorithm; Urban area;land cover classification; Feature selection;
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Design and implementation of online cross section detection

system for self-adhesive rubber water stop tape

ZHANG Zhen

(Hebei Mechatronics Intermediate Pilot Production Base ,Shijiazhuang Hebei 050081 ,China)

Abstract: Aiming at the existing production process of self-adhesive rubber water-stop belt,an
on-line cross-section detection system of self-adhesive rubber water-stop belt was designed.
The system can real-time detect the profile size of the water stop, provide the basis for adjus-
ting the parameters of the extruder,and provide the location information for the self-adhesive
coating process. The system collects part of the cross-sectional parameters and glue location
information of the water stop belt by several laser sensors,and integrates the data of several
laser sensors by the controller to form complete cross-sectional parameters and glue location
information of the water stop belt. At the same time, the data is transmitted to the main con-
trol system of the production line. With the help of a manufacturer, the system was integrated
into the original rubber water stop production line,and the stability test was carried out. The

design parameters of the on-line cross-section detection system and the method of avoiding the

i EHED:2020—01—12
HEEWB At Bl 2# B RHE i R 7% b H (2018113068 —1)
EER N0k ZQ986—), J At AR EN AL, TR, EZEMNFYLHE TRMTSH L. Email . 2187258@163. com
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failure of laser sensors were summarized, which improved the efficiency and reduced waste for
the production of the self-adhesive rubber water stop,and also for the system. The optimum
design of the system provides the basis.

Keywords : Self-adhesive; Rubber water stop tape;Online detection;Cross section detection
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Inverse kinematics analysis of 6R robot based on MATLLAB

MENG Fan-gang' , CAO Dong-jiang®, SHANG Jiang-hua’

(1. Botou Hathui Bellows Manu facturing Co. ,Ltd. ,Botou Hebei 062150, China;
2. Qingan Group Co. ,Ltd. , Xian Shaanzxi 710077 ,China;
3. Shijiazhuang Notong Human Resources Co. ,Ltd. ,Shijiazhuang Hebei 050000, China)

Abstract: The coordinate model of 6R robot is established by the D-H method, the inverse
solution problem of the robot end actuator pose T, is transformed into the inverse solution
problem of the end wrist point pose " Ty ,and polynomials with constant ds is eliminated, which
greatly simplifies the complexity of the inverse kinematics solution. The inverse solution of 6R
robot is obtained by counter transformation method,and the method of determining the opti-
mal inverse solution of the robot based on the principle of "shortest distance+joint motion in
the same direction” is proposed, which can reduce the energy consumption of the robot
motion, reduce the joint motion reversing,and improve the stability and reliability of the robot
operation. By programming with MATLAB, the "joint weighted coefficient" and "joint motion
direction weighted coefficient" of 6R robot are set,and the above inverse kinematics solution
and optimization method are verified, which shows that the analysis method is effective.

Keywords:6R robot; Inverse kinematics; Counter transformation method; Shortest distance;
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A dual-channel frequency diversity medium access

control protocol for swarm ad hoc networks

ZHANG Yu-peng' , CHEN Shi-jin' ,LI Bei-guo®

(1. The 54th Research Institute of CETC ,Shijiazhuang Hebei 050081,China;

2. Beijing Aerospace Long March Research Institute ,Beijing 100076 ,China)

Abstract: A novel dual-channel frequency diversity medium access control (DCFD-MAC) pro-
tocol is proposed for large-scale swarm ad hoc networks. Channel reservation and data packet
transmissions can be simultaneously carried out on control channel (CCH) and data channel
(DCH) without packet collisions, which improves channel access efficiency. At the same time,
channel occupancy information is transferred in channel reservation process, and network
nodes select data transmission channels adaptively, realizing frequency diversity and concur-
rent transmission. Hidden terminal and exposed terminal problems are also resolved to greatly
improve network performance. Finally, the performance of the MAC protocol is simulated. The
simulation result show that,compared to traditional MAC protocols,the DCFD-MAC protocol
obviously improve the network performance.

Keywords : Swarm ad hoc networks; Medium access control; Frequency diversity; Hidden termi-
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Analysis of key considerations in the design of ship-borne antenna system

WU Jiao

(Hebei Branch of China Communication System Co. ,Ltd,Shijiazhuang Hebei 050081 ,China)

Abstract; With the rapid development of satellite communication technology. the demand of
ship-borne satellite communication and broadcast reception are becoming more intense in
recent years. Ship-borne satellite communication is an important means of marine ocean com-
munication, emergency rescue,and broadcasting entertainment. As the core of ship-borne sat-
ellite communication, the performance of ship-borne antenna directly determines the quality
and effectiveness of the communication. Since servo system plays an determinant role in achie-
ving fast and stable tracking.a triaxial antenna pedestal is necessary in ship-borne satellite. In
order to realize the protection of the servo system and satellite capture, the gyro stabilization
technique is used in antenna pedestal to isolate the swing.,and a control algorithm is also nee-
ded which is different from the ground station.

Keywords ;: Satellite communication; Triaxial antenna pedestal; Gyro stabilization
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A novel fractal circular polarization antenna

LI Fan,NIU Chuan-feng

(The 54th Research Institute of CETC ,Shijiazhuang Hebei 050081 ,China)

Abstract: A novel fractal circular polarization antenna is designed. First of all, an element of
antenna is created. On the basic of the element,a 2X 2 antenna array is proposed. The model is
emulated with HFSS software, and the testing result is given such as gain, side-lobes, AR,
VSWR. A prototype was fabricated and measured. The measured results and the simulated re-
sults matches well and satisfied the requirements for use.

Keywords : Waveguide; Circular polarization antenna
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Technical research on remote inspection and real-time

monitoring system of medical PSA oxygen making equipment

HE Tong''*, AN Sheng-yong'

(1. Institute o f Applied Mathematics . Hebei Academy of Sciences,Shijiazhuang Hebei 050081,China;

2. College of Computer and Cyber Security , Hebei Normal University ,Shijiazhuang Hebei 050024 ,China)

Abstract: The system uses the Internet of Things technology to build an information platform
for remote inspection and real-time monitoring of medical PSA oxygen equipment, and uses
the powerful analysis and processing capabilities of the information system to integrate provin-
cial, city, and county hospitals, community medical service agencies, and production units.
Medical equipment inspection center and other resources can realize real-time monitoring and
inspection information sharing of PSA oxygen equipment of various medical units,shorten the
inspection cycle and improve inspection work efficiency. Through time series forecasting tech-
nology, early warning is provided to oxygen generating equipment with potential safety haz-
ards to improve the accuracy of equipment sampling inspection. The system uses SpringBoot

and Vue frameworks to realize front-end and back-end separation development,and uses tech-
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nologies such as WebSocket real-time communication, ARIMA modeling,and FreeMarker re-
port generation to achieve system development.

Keywords: PSA oxygen making equipment; WebSocket; ARIMA; FreeMarker
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Research on the inspection of oxygen enriched gas

components based on molecular sieve oxygen generator

GENG Yan', AN Sheng-yong’ , WANG Yue-ying' . WU Shao-shuai'

(1. Hebei Institute of Medical Equipment and Drugs Packaging Material Inspection ,Shijiazhuang Hebei 050000 China;
2. Institute of Applied Mathematics, Hebei Academy of Sciences,Shijiazhuang Hebei 050000 China)

Abstract ; Objective;: Making suggestions for registration and supervision test of molecular sieve
oxygen generator through performing component analysis on the oxygen-rich gas. Methods:
Collect the oxygen-rich gas at different times while the molecular sieve oxygen generator
working. A gas chromatographicanalyzer is used to analyze the contents of the methane, car-
bon dioxide and carbon monoxide. An oxygen analyzer is used to analyze the content of oxy-
gen. Results: The content of methane,carbon dioxide and carbon monoxide is very small, and
changes little over time. The content of oxygen changes from 93. 3% at the first hour to
93.0% at the eighth hour. Conclusion:Suggest to take more test of the oxygen-rich gas in the
registration test,to ensure the oxygen-rich gas is qualified after long time working. Consider-

ing the toxicity and harmfulness of carbon monoxide, the “Carbon monoxide concentration”
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should be tested in supervision test.
Keywords : Molecular sieve oxygen generator; Pressure swing adsorption; Gas chromatograph-

icanalyzer; Registration and supervision test
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Investigation of three-dimensional fluorescence
fingerprint of Qingre Sanjie Capsule
ZHU Dan-dan,QIAO Song-fen,LI Xin, YANG Li-li

(College of Chemistry and Material Science  Hebei Normal University ,Shijiazhuang Hebei 050024 ,China)

Abstract: The fluorescence properties of Qingre Sanjie Capsule were investigated by fluores-
cence spectrometry in this paper. The experimental conditions for the determination of three-
dimensional fluorescence spectrum were optimized, and the three-dimensional fluorescence
spectrum of Qingre Sanjie Capsules with different batches from different manufacturers were
determined under the optimum experimental conditions. The consistency of the three-dimen-
sional fluorescence spectra of Qingre Sanjie Capsules was analyzed by cluster analysis. The
results showed that the good consistency of the three-dimensional fluorescence spectra of 56
Qingre Sanjie Capsules with 14 batches from 2 manufacturers was observed. The three-dimen-
sional fluorescence fingerprint of Qingre Sanjie Capsule was established by means of average
method.

Keywords : Qingre Sanjie Capsule; Three-dimensional fluorescence fingerprint; Cluster analysis
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A review on development and mechanism of microbial fertilizer

ZHENG Li-wei'* , YAN Hong-bo' , ZHANG Li' ,HUANG Yuan-yuan’ ,HUANG Ya-Ii’

(1. Hebei University of Economics and Business , Shijiazhuang Hebei 050051,China ;
2. Hebei University of Science and Technology ,Shijiazhuang Hebei 050018 ,China;
3. Institute of Biology . Hebei Academy of Sciences,Shijiazhuang Hebei 050081 ,China)

Abstract : Microbial fertilizer is a kind of living microbial product with specific function. Micro-

bial fertilizer plays an important role in improving soil texture, balance the micro-ecological

environment of soil and increase quality of agricultural products. This paper reviews the devel-

opment and the mechanism of microbial fertilizer. The effect of colonization functional micro-

organisms to soil microbial diversity, soil nutrient supply, plant growth promoting hormone

level, soil enzyme activity and plant systemic resistance were summarized. The existing prob-

lems of microbial fertilizer industry were analyzed,and its development direction was prospec-

ted. This paper can provide technology tutor for the rational application of microbial fertilizer

and reference to industrial development of in China.
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Analysis of poverty characteristics and

poverty factors in counties of Hebei province

LIU Xin"*,ZHU Su-jia"**,QIN Yan-jie'*

(1. Institute o f Geographical Sciences,Hebei Academy of Sciences ,Shijiazhuang Hebei 050011, China;
2. Hebei Engineering Research Center for Geographic Information Application ,Shijiazhuang Hebei 050011, China)

Abstract; This paper takes Hebei counties as the research object. It had used index sum meth-
od to calculate relative poverty degree and its distribution characteristics. Based on DEM and
statistical data,21 factors were selected from four subsystems to construct the index system.,
including natural conditions, land use, social economy and human development ability. And
correlation analysis method was adopted to analyze the causes of poverty. The results showed
that: (1) The counties with high and higher relative poverty were mainly distributed in Bas-
hang plateau,northern section of Taihang mountain, Yanshan mountain and several counties
of Heilonggang area. while the counties with low and lower relative poverty were mainly in
piedmont plain. (2) The impact of natural factor on poverty is fundamental. And which were

the main factors of poverty in Bashang and mountainous areas of Hebei province; The impact
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of the other three subsystems were direct, which were beneficial to poverty reduction. And this
factors are the main aspects to be considered for sustainable development after poverty allevia-
tion.

Keywords: Poverty; Poverty factors; Counties of Hebei province
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Analysis on the countermeasures of coordinated management of
ecological environment in Beijing-Tianjin-Hebei region
YIN Fan',ZHU Jia-ming' ,LIU Ming' , WU Feng-qing’

(1. Hebei University of Environmental Engineering ,Qinhuangdao Hebei 066004 ,China;
2. School of Economics and Management ,Yanshan University ,Qinhuangdao Hebei 066102 ,China)

Abstract: With the rapid development of regional economy in Beijing, Tianjin and Hebei, the
problem of eco-environmental pollution is becoming more and more serious. Although it has
improved in recent years, it is still the main problem affecting the regional development of
Beijing, Tianjin and Hebei. Based on the brief introduction of the Beijing Tianjin Hebei com-
plex ecosystem, this paper analyzes the problems and constraints of the regional ecological en-
vironment, and puts forward the coordinated management countermeasures.

Keywords : Beijing Tianjin Hebei region; Ecological environment; Coordinated management
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