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Overview of image detection and recognition algorithms

based on convolutional neural network

ZENG Wen-xian,ZHANG Shu-qging,MA Yue,LI Wei-guang

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

Abstract: This article introduces the front-end technology of convolutional neural networks
and image recognition,reviews mainstream image detection algorithms,compares the perform-
ance of mainstream algorithm models in the voc2007+2012 and COCO datasets,and then dis-
cusses the deployment and application of image recognition algorithms. Finally, the image de-
tection and recognition algorithm under convolutional neural network is summarized and pros-
pected.

Keywords: Convolutional neural network; Image detection; Image recognition
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Research on edge computing and cloud collaboration

WANG Wen-li, JIA Zhi-ting

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

Abstract: With the maturity of 5G technology, the traditional cloud computing architecture is
difficult to meet the needs of new applications with low latency and large connectivity under
the background of big data,so edge computing emerges as the times require. Edge computing
is closer to the edge of the network generated by data,it can complete data processing quickly
and support users’ quick request. For edge computing, this paper describes the concept of cloud
edge collaboration, proposes "Cloud-Edge-Terminal" collaborative architecture with cloud cen-
ter participation,and finally summarizes the existing problems and prospects the future devel-
opment trend.

Keywords: Edge computting; Cloud computing; “ Cloud-Edge-Terminal” collaborative frame-
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A review of stock forecasting based on machine learning

ZHANG Qian-gian' ,LIN Tian-hua' ,Ql Xu-yang',ZHAQO Xia®

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

2. Economic Management Experimental Center , Hebei University of Economics and Business , Shijiazhuang Hebei 050061 ,China)

Abstract: More and more scholars have been involved in the research of stock market predic-
tion, exploring the law of stock market development, and constantly applying new science and
technology to stock market prediction, in order to be able to grasp its development trend in
advance. This paper reviews the research on various stock forecasting methods. This paper
introduces the traditional forecasting models based on traditional time series and hidden Mark-
ov model, as well as the new innovative models such as decision tree, neural network and
combination model based on machine learning and deep learning. It also introduces the advan-
tages and disadvantages of each model, and summarizes the basic steps of stock forecasting
model based on neural network. Finally, the research methods of stock forecasting are sum-
marized and prospected.

Keywords : Stock forecasting; Neural network; Time series; Machine learning
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Underwater optical communication performance

under the influence of the eddy diffusivity ratio
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2. The 54th Research Institute of CETC,Shijiazhuang Hebei 050081 ,China)

Abstract: Generally, the eddy diffusivity ratio of salinity to temperature is not equal to one,
especially in the upper and mid-to-high latitude ocean. In this paper,the performance of practi-
cal underwater optical communication (UOC) systems is investigated by considering the influ-
ence of the eddy diffusivity ratio other than one. Specifically, using the Rytov theory in weak
turbulence, the aperture-averaged scintillation indices for the plane and spherical waves are
derived. The typical performance criteria including the mean signal-to-noise ratio and bit error
rate are further studied. It is found that the scintillation index and the associated UOC per-
formance differ between the cases of the unity and variable eddy diffusivity ratio. Such a
difference becomes smaller as the receiving aperture increases.

Keywords: The eddy diffusivity ratio; Underwater optical communication (UOC) ; Scintillation

indices; Signal-to-noise ratio (SNR)
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An enhanced algorithm of variable voltage X-ray image sequence fusion

QIAO Yun-wei',LIU Ying-jie' ,LI Zi-wen',LI Yé’

(1. Hebei Laser Research Institute ,Shijiazhuang Hebei 050081 ,China;
2. School of Science ,Changchun University of Science and Technology ,Changchun Jilin 130022, China)

Abstract; After fusion,detail blurs and contrast decreases for variable voltage X-ray image se-
quences of detected object with great difference in equivalent thickness. For this reason, this
paper proposes an enhanced algorithm of variable voltage X-ray image sequence fusion. First-
ly,the weighted fusion method based on non-sharp mask is used to realize the image sequence
fusion to improve the contrast of the fused image,and then the enhanced algorithm based on
pyramid transform is used to enhance the fused image. The experimental results show that the
X-ray images are significantly enhanced.

Keywords : X-ray image; Image fusion;Image enhancement;Pyramid decomposition
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Design and implementation of elevator condition

monitoring system based on LoRa spread spectrum technology

HAO Hu-quan, SUN Rui-xuan, XIAO Lei

(Hebei Institute of Automation ,Shijiazhuang Hebei 050081, China)

Abstract: The safe operation of the elevator concerns everyone,and daily management and ma-
intenance work is very important. For this reason,we use STM32 as the controller to develop
an elevator operating parameter monitoring system. The system includes two parts:the main
module and the sub-module. The two modules communicate with each other through LLoRa to
complete collection of the relevant signals around the elevator car and the machine room. The
system has the advantages of wide applicability, non-contact detection, and strong real-time
performance.
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Implementation of data record based on
DSP and SPI bus on airborne antenna

WANG Long

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

Abstract: Aiming at the airborne antenna requires parameter data records. A minimum system
by the FLASH memory based on DSP-JDSPF28335 and SPI bus was designed, the system can
record servo control parameters and state of the antenna parameters at the same time,it pro-
vides data support to analyze the tracking results in the process of flight, and also offers
strong evidence for fault detection and fault location.

Keywords : Data records; SP1(Serial Peripheral Interface) ; Flash
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st \l /S
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Bl 5 SPI“fE&E"#R1ERFF E
Hh W i 326 ff e A A AR R
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SpiaRegs. SPITXBUF = ((Unsigned int)0x02) << 8;

K 1% Mo hEFRAD .

SpiaRegs. SPITXBUF = ((Unsigned int)0x00) << 8;

US_BuffLi | I RAF WA H ARG ik 57 AU an T

ifG<51){

SpiaRegs. SPITXBUF = (Unsigned int) (U8 Buff[i]) << 8;

i++;)

else!

GpioCtrlRegs. GPBDIR. bit. GPIO57=15;}// F #E 375, 58 5 A

5 EE A& DSP 5 Flash i 47 SPT 3l {5 B, 00 200 (8 10F 24 5 59 S 2R Ab T IR IR 45, B 24
A DSP &[] SPT 28 & % 48 4 ol B4

58 B A B 10 AR AE AR WAL 8,

PR/
A
| RIXFLASHEE
SPIBL A7 et
RS RE | T R SR s
il ik 2 45 = . IRESHIR (0x02)
Q75%) ) (S154) I
l l RIEFLASHE
il ff 2 B FLASHM RESHFLASHIL AR bk
HER{E HEIR{E
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SPIACSI = 0 SPIACS2 = 0

l

l Fik e B
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(0x06)
v eg
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A OLLL DSP ES8 4L, Flash 75 g ML 8BS 55 A o] B HRBE X5 W4~ Flash #24F, H & ik
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i) M 42 1) 2 B B A% =0 L g 27 2

typede fstruct PARAMETER STRU

{

Float st f32_AZMotorCurrent;

Float st {32 _ELMotorCurrent;

Float st f32_AZMotorCurrent ;
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Unsigned char stu8 P;

Unsigned char stu8_1I;

Unsigned char stu8_D;

} PAR;

RERES AR T 23t 51 57y
typede fstruce ANTSTUS STRU

{

Float st f32_AZAngle;

Float st f32_ELAngle;

Float st 32 _POLAngle;

Float st f32_INSHeading;
Float st f32_INSPitch;

Float st 32 _INSRoll;

Unsigned char stu8 WorkType;
JANTSTUS;

4 HWRIE

X AL Sl Rk BAEIE R N BEA & o HE AR . 2 K ZR (o] i i DA fif 8
B FLE 9 SR A B0 AT A58 A A2 R 4 A 23 v B AR 0 LA AN I 2 75 5 30 AT SR R it
ANAT Ry o A SCHE T BUA ] e R GV B it T —Ffii g SPT S 2 AT B0 10 % 19 e/
R G R R LA e S BORAR S S B0 BC % 3 Flash A7 5 g 50 222 v 58 /bR
GLE &ARFOE S AR ] TN

S 3k

(1] B okfm it 45, SPT S 1 i SoPC it 5 52 B [T]. B TR ,2008.31(2) : 13— 16.
(2] #1815, DSP SRR B 5 0 RS sk IM]. Jbst. B4 i itk , 2019,

(3] FRZEEE. — Bl B2 K 2k 3R 45 BR g 0T A B0 S2 BRLT . Tk 48 b2 B 2241, 2018, 35(2) : 55— 60.
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Research on detection for dripping irrigation

pipe holes based on deep learning

YAQO Li-bin"*,LUO Ying-hao’ ,HAO Cun-ming'*

(1. Institute o f Applied Mathematics, Hebei Academy of Sciences ,Shijiazhuang Hebei 050081 ,China;
2. Hebei Authentication Technology Engineering Research Center ,Shijiazhuang Hebei 050081,China;
3. Hebei Academy of Sciences,Shijiazhuang Hebei 050081 ,China)

Abstract:In the production process of the dripping irrigation pipe,the dripping heads embeded
in the pipes need to be punched holes. No holes or deflected holes can cause the deaths of
cropper locally. At present,there is no effective method to detect the state of the holes online.
A research on the deep learning model convolutional neural networks and YOLO algorithm for
target detection is made in paper, and the paper proposes an online detection algorithm of
holes based on deep learning. The algorithm first uses the YOLO network to locate the drip
trough and the hole, and obtains both the coordinates of them. Then the difference between
the two coordinates is calculated and compared with the predefined thresholds to judge wheth-
er the hole is qualified. Finally, the algorithm was applied to the production line of drip irriga-
tion pipe for experimental analysis. The experiments shows good results and practicability of

this method.
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Keywords : Dripping irrigation pipe; Holes detection; Deep learning; Convolution neural net-
works; YOLO
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Development and application of industrial robots incarton-blank

stacksautomaticunstacking andfeeding system

LI Xin

(Hebei Electromechanical Integration Pilot Base, Shijiazhuang Hebei 050081 ,China)

Abstract: This paper mainly introduced the application of industrial robots and PLC in carton-
blank stacksautomatic unstacking and loading process. A special fixture is designed for the
clamping of carton blanks. The industrial robot communicates with PLLC through MODBUS.
By using photoelectric switches and industrial robots to measure the position and offset angle
of carton-blank stacks, we have realized the precise grasping of the carton-blank, this greatly
improves the efficiency of unstacking and effectively reduces the labor intensity of workers.
The safety strategy of PLLC and industrial robot is used to realize human-machine close inter-
action , efficient work and improve the stability and safety ofunstackingand feeding system.

Keywords: Industrial robots; Depalletizers; Fixtures; MODBUS communication
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Design of integrated constant temperature laser system based on PID control

LIU Ying-jie,LI Zi-wen

(Laser Research Institute of Hebei s Shijiazhuang Hebei 050081 ,China)

Abstract: The output power and output wavelength of the laser will change greatly under the
influence of its own temperature and ambient temperature. In some precision measurement oc-
casions,the measurement accuracy of the system is seriously affected. In order to solve this
problem, this paper proposes a kind of integrated constant temperature laser based on the
technology of thermoelectric cooler (TEC), combined with close insulation structure design,
using high-precision laser driver circuit and imported laser, based on Intelligent PID control
temperature technology. designed a set of integrated constant temperature laser, mainly used
in high-precision measurement occasions.

Keywords: Thermoelectric cooler(TEC) ; Laser; PID
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Analysis of evaluation project of Hebei classified protection of
cybersecurity and research on the capacity of

assessment organization based on Public Data

WANG Yun-li*** ,HAN Zhen-zhen''* , YANG Wen-huan''* , CHENG Bin'**

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

2. Hebei Authentication Technology Engineering Research Center  Hebei Shijiazhuang 050081,China)

Abstract: Collected the project data and basic status of assessment organization of classified
protection of cybersecurity and assessment organization in Hebei Province, analyzed the data
based on the project information,and established a set of fuzzy comprehensive evaluation mod-
els for the assessment of the capabilities of the assessment organization in conjunction with
relevant national standards. First of all, collect the public project data of Hebei province as-
sessment organization of classified protection of cybersecurity, and use the random forest

method to fill in the missing indicator data,focusing on the data analysis of the project infor-
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mation from 2016 to 2019; second,based on national technical standards,the experts opinions
on the relative importance of the standard indicators are collected in the form of a question-
naire,and then the expert opinions are quantified by the fuzzy hierarchy method to form the
weight of each indicator; finally,the comprehensive index of each level is calculated by layer-
by-layer cumulative multiplication The weighting and expert scoring ratio, and make judg-
ments according to the principle of maximum membership,and draw conclusions of ability as-
sessment.

Keywords: The assessment organization of classified protection of cybersecurity, capability as-

sessment, Fuzzy comprehensive evaluation method
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% F CiteSpace U5 EFK AR X AT 347

2 AR

QLA LA MEE RS B AR A RFTAT AR ST 4K E 05008152, i b 45 B2 b v B A DR 5T B b A& E 0500815
3. LA R R Z A UIE TR AR POl A%E  05008D)

 E:AXHM 2014 £ F 2019 £ CNKI % 4E JE & % F 5% 247 8 7], £l A CiteSpace 4
MEHEENE MM ERLE XBALN XBARLE BN ANERBEHRANKER
WHRBEUNR A, HREA X THEKRAHALE 2014 FAUHN, 2 HREH K FEHNTH
B HRTPERLARY FEHER. BAZ . YEARAZFF % ETEA RN, EHLE,
KA EARAGEFHRAXRSL, BEREFHFZH HHZEEDE&E, BW.BEKAARESTE
SRHA BREHEHRR FHR BIERT ABRAE AKE L2 EEREKAK. ME
BERA TN Tkt FE PR A, X EHRARK TN HAE PR ERARNE.
BEMAKBNAMETETNFR FEREERBESE,

K §#17 : CiteSpace; fF /% 4 s 7 LAk ; CNKI

RESES:G353.1 XHEEARIEED : A

Visualization ananlysis on research of targeted
poverty alleviation based on CiteSpace

LI Su-fang' , SUN Xiao-ye**’

(1. Hebei Huaye Jike Information Technology Co. ,Ltd,Shijiazhuang Hebei 050081, China;
2. Institute o f Applied Mathematics s Hebei Academy of Sciences,Shijiazhuang Hebei 050081, China;

3. Hebei In formation Security Certi fication Engineering Technology Research Center ,Shijiazhuang Hebei 050081 ,China)

Abstract ; Based on the periodicals about targeted poverty alleviation from CNKI database, the
analysis is presented by CiteSpace in such aspects as authors cooperation network, organiza-
tion cooperation network,keyword co-occurrence, keyword clustering, then it is discussed that
the development, research hotspot and trend of targeted poverty alleviation in recent years.
The research shows that the papers about targeted poverty alleviation have been published
since 2014 ,and entered a stable period after rapid growth. The research institutions that have
more publications are China Agricultural University, Chinese Academy of Sciences, Guangxi
University,and Renmin University of China and so on. Scholars such as Mo Guanghui, Zhang

Qi.and Huang Chengwei have published more papers. But cooperation is few among scholars,

W FE HER:2020—07—22
EETAE b R =B BHE OCTH (20611)
EEBN . FZEFA70—) . L At E LA, TR, =8 N F B AR T & TAE.
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so is among institutions. At present,research on targeted poverty alleviation focuses on eight
hot areas: financial poverty alleviation, education targeted poverty alleviation,new era, policy
implementation, poverty, anti-poverty, big data and social governance. With the progress of
targeted poverty alleviation, scholars and institutions should strengthen cooperation, and pay
attention to the evaluation of poverty alleviation effectiveness, the research on poverty-retur-
ning phenomenon and risk, the construction of long-term mechanism for stable poverty allevia-
tion.

Keywords : CiteSpace; Targeted poverty alleviation; Visualization; CNKI
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2019 4F R B L F 1 AR RIED A, T di B Top5 0™ R I 458 B 56 Bk 1) AR 4 O 5 1) HE B A9 031 vk
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i,

CiteSpace, v. 5.6.R1 (64-bit)
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WoS: D:\poverty\poverty0108\data

Timespan: 2014-2019 (Slice Length=1)

Selection Criteria: Top 50 per slice, LRF=3.0, LBY=8, e=2.0
Network: N=127, E=217 (Density=0.0271)

Largest CC: 123 (96%) P
Nodes Labeled: 2.0%

Pruning: MST

Modularity Q=0.5801

Mean Silhouette=0.5494
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Changes in spatial conflict among production-ecological-living

spaces of the cities along the Grand Canal (Jiangsu Section)

LIN Fu-rong' ,CHE Tong'.LUO Yun-jian'**

(1. College of Horticulture and Plant Protection/College of Bioscience and Biotechnology »
Yangzhou University ,Yangzhou Jiangsu 225009, China; 2. State Key Laboratory of Urban and Regional Ecology ,Research

Center for Eco-Environmental Sciences,Chinese Academy of Sciences,Beijing 100085,China)

Abstract: Quantifying spatial conflict among production-ecological-living spaces can provide
scientific basis and data support to control terrestrial spaces. In this study, 30 m resolution
Landsat images (1980, 1990, 2000, 2010 and 2018) were used to explore changes in spatial

conflict among production-ecological-living spaces of the cities along the Grand Canal (Jiangsu
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Branch). Results showed that production space area gradually decreased from 38408. 59 km?® in
1980 to 31993. 95 km? in 2018, falling by 16. 7% ; living space expanded from 7283. 18 km’ in
1980 to 13273. 86 km® in 2018, increasing by 82. 3% ; ecological space was in a stable state.
According to spatial conflict intensity,four levels were categorized in an increasing order:sta-
ble and controllable, basically controllable, basically uncontrollable, and severely uncontrolla-
ble. Stable and controllable regions were scattered around the canal. Change trend of area in
this level decreased from1980 to 2000,and then increased. Most areas belong to basically con-
trollable level were lakes such as LLake Taihu, Gaoyou, Hongze and Luoma,whose trend was
the same as stable and controllable level. The region under basically controllable level was dis-
tributed widely but decreased from 1980 to 2018. The severely uncontrollable region was
mainly in the southern cities (e. g. Zhenjiang and Changzhou) , and its area firstly expanded
from 1980 to 2000,and then shrank gradually. The land use structure with low conflict inten-
sity was dominated by water and built-up land, while the area with high conflict intensity hap-
pened between farmland and built-up land. In addition,some woodlands and water were out of
control for a long time.

Keywords : Ecological- production- living spaces; Spatial conflict; Spatiotemporal pattern; The

Grand Canal (Jiangsu Section)
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Spatial and temporal community distribution characteristics of

theand data measurement of zooplankton based on niche theory
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Abstract: The physicochemical parameters of changjiang Estuary and its adjacent waters were
analyzed in this paper, and the results showed that there were differences in zooplankton com-
munity structure between the anoxic area and the adjacent waters. The Yangtze Estuary and
its sea areas are mainly affected by the Yangtze River, Qiantang River, Taiwan Warm current
and The Coastal water systems of Jiangsu and Zhejiang. And the nitrate, phosphate and sili-
cate in the water from the near shore to the outer continental shelf generally show a down-
ward trend. The concentration of dissolved oxygen is the lowest in summer, and the lower
reaches of Yangtze Estuary form hypoxia zone in summer. Thus, the dominant species of zoo-
plankton had obvious seasonal succession, and there were significant spatiotemporal changes

in zooplankton quantity and biomass.
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