ISSN 1004 -373X
CN 61-1224/TN

O HERMEHLET]  RCCSERERLEAREITI(A)
O T HERFRFM HEAETFHATRS

— Modern Electronics Technique

RNBFEAR

http://www.xddz.com.cn

4

2022

Hask
Vol.45 No.12




DMABFEAR 202268158

BT 5E2&FH

%ﬂ:LoRa&ﬂ(Eﬁ{’%iﬁ%{W,‘zﬁ%&ﬂ"ﬁﬁﬁ% ............................................. T2, §|3 ﬁg’ % "—D.j]” ﬁﬁg{i (1)
SFP AL H B SB[ BRI EETEGE <vevereereereereereenmaneeneieeeeieenanen, Bk R W BRRED (7)
BT T HUAMERY 3D NAND NAFFRBRZEMPITTL woveererermmmmmmmmmrnns R, b W, X B, ARt (13)
LB IRLEE % G0 R FE A R AR M P 7RI eveeemmeeeeenens AROCHE, WS, XM, BbE, 27, B8Ry (19)
f?@%ﬁ@]}ﬁ{kmé@;ﬁ_ltﬂﬁﬁﬁﬁff ................................................... é@}ﬁ”ﬁ’ 'ﬁ. '%E, ?:': ‘/Ei, ﬂgﬁﬁﬁﬁ (25)
— P T A B R SRR oo Wi VL, RhEER, HESR, XA, XU (31)
SR AR 55 RT-Thread J Bl R TR -+« veoveeeeeeeeereeeeeare e eresseiseeae e WRERE R, TR (36)
A AR T i R 5 9 2 A R G50 e HOE, B, 5, XBUIRE, BR Ok, 5k dg (43)
HET Spark BB ZE 4TI R L+ vevvereeereemmesee st Bk 7L EOKF]L T WL (49)
— R P St K AR FH TE R AR SRS I 28 TR A T T e o, EO®R, B, | M (55)
HET 2 TR 8K B B UL I ST eeveveereeneeoeeeeeneene e e L. B, WA (62)
BT LoRaH AR B BRI P TR RAE TG ooveeeeeeeeeeeees RN, R, £ OB, KM, R MR, BRI (67)
HEIRZES5MA

BT WebGIS ) H 257 SRR MG IS G FF R ovverrrrrereeeeeennnns Wy, bz, skigdE, £ b, BHMESR (75)
gﬁp%ﬂ:gﬁri,f{%ﬂgﬁ“ﬁ/\it%%ik{@*@;g .............................................................................. |§/iﬁ B (81)
{Ela{%b%j:ﬁﬂ*ﬂ}ﬁ;@rggiﬁj‘{m”ﬁﬁ{fﬁﬁﬁ ...................................................... gK&%g’ EUEJ%, E%ﬁ% (85)
FET WSN R TR W B GE I Hf weeeveveeeeereereeneaneeneiaesaeeeeenee, B L. FAE . AR (89)
B3 PageRank BAZ IR A TG ST FT  +ovvveereeeeseeeeeee et G0 (95)

FTM_SFANet BB AT AU R GEIRTT covoreerrrrrrrrreree e R, 224, g% (100)



FasEFE 128 HABFRAR

fMZEMRABHEAR

BT SR SRR T ANEBAL G PIFTE e Moo, Cogn, fdeE, ERIE, Bk (105)
B 23 R 2 R A PR R GBS TR T G I T cevevreermrmmeermmmmnreenmi e, BRI BRI, WE4 (110)
RER AR

if&gﬂﬂ)ﬁ%ﬂ?ﬂﬁﬂj%/ﬁﬁwﬂﬁHﬁﬁ{jﬁfhﬂﬁfﬁ*ﬁf& ................................................... ﬁ% {;t’ 175%7 é]: (115)
%:PIEC61850%@%ﬁﬁ%@@*ﬁ%ﬁ%ﬁ&lf ......................................................... ;j *E’ %% B% (121)
A X EZE

T DSP FY LT AP e 2 R LA AE R IBURG I -+ evvvvemeeeemmmmeemmmineeeii e Wik B, SaEm, B % (125)
ﬁﬂ%BERTE‘?’\/\E/E%Eij%ﬂE@ﬁﬁ'rﬁ@ﬁ*ﬁ ......................................................... **ﬁij_;’ %jﬁ'i (130)
%{{%ﬁ%}jﬁ@%ﬁ{ﬁ{%%ﬁﬁj\%”ﬂ% .......................................... 7[:;‘,%%’ ﬁ{%)ﬁ, %}% 'é'i’ T ,fi (137)
BEAPR KLU 1) BP A 48 1 2 b IR B T 3 weeeeremeeeemeeeeneeenns HIEA, FEEGAT, BEO (143)
%TPCngﬁ‘§£%%ﬁ§U5E@ ........................................................................ {f )}ﬁé" [gﬁ I/% (149)
ATER

3T ATmegal 6L H 8 BEZTRUMLIE B ZRBEUL T -vverveeeeemesmssee e w1 (155)
5T QuUEmbedded MARFLIKAGHL AR N AMLASE B RGBT oeeeeeeeee EhE, £ O, XESE, s, 25K (160)
Kinect (R IREARTE AR T BURE MR RGERI N FHAFTE  covvveeerrrmmeermneens R, HER, 25 ME (165)
TR % 22 PR 28 T HE S0 BN e eevrmrerrmeemi ettt KBRS, W PA, Sk (173)
15 EARARAGE T et B AR PR (R AT S5 I TT weeeveeeemeeeennes & B, YPPHE, 2R, £ T VR, SUEEE (177)
Tk R A B 3 IR S5 HL IS A BB AR HI R weveeemreeneeee FREMe, 4 &L X B (182)

= W

AT E VAT ) P AR S PR e R A G AR B A e R LLRCE AR D7 U R g kAT R
B ALTRA T A3 o AL AR ] B 5 7 TR B — O SO CRE SRR M AS 13 17 30 ) o AR5 A )4
SO S AR AT O BV R [ R At b ad A

HAFIE AR S CN 61-1224/TN*1977%s*A4*186%*zh*P* ¥ 20.00%2000%33%2022-06
AP EEEE:Mrizk  ZEW L



Modern Electronics Technique 2022.6.15

Contents

Design and research of landslide monitoring system based on LoRa technology

..................................................................... WANG Chenhui, GUO Wei, YANG Kai, MENG Qingjia (1)
Method of electrical parameter simulation testing of SFP+ optical transmission modules
............................................................ GAO Cheng, ZHANG Yuliang, HUANG Jiaoying, CHEN Bingyin (7)
3D NAND FLASH error mitigation algorithm based on disturbance compensation
........................................................................ CAO Fuyuan, YANG Liu, LIU Yang, HUO Zongliang (13)
Demonstration application of self-developed temperature sensor chip in wisdom agriculture

-------------------- ZHU Wenqi, CHANG Hao, LIU Chaochao, WANG Hongchang, LI Wanli, JIAN Haifang (19)
Sensor scheduling method taking its switching cost as constraint condition

....................................................................................... LI Zhaorui, AN Lei, JI Bing, ZHU Shilei (25)
A new bandwidth extension technology based on negative capacitance

................................................... CHEN Jiang, LU Dechao, ZHENG Xugiang, LIU Guoguo, LIU Xinyu (31)
Analysis of startup process of RT-Thread real-time operating system

.............................................................................. CHEN Ruixue, WANG Yihuai, WANG Tingchen (36)
Design and realization of high-voltage electrostatic field spinning equipment based on embedded technology
""""""""""""""""" GONG He, WANG Zilian, CAl Chuan, DENG Mingwang, CHEN Lin, ZHANG Chang (43)
Coal-mine safety warning system based on Spark::-ccoeeesreereeeerneeeneiieineeee. YAO Jun, GUAN Mili, QIAO Fan (49)
Spider-web-inspired lifetime optimization method of farmland wireless sensor networks

..................................................................... DU Zhuangzhuang, WANG Jun, HE Zhitao, GAO Song (55)
Design and implementation of multifunctional intelligent water meter device
....................................................................................... SHI Yingchun, LUO Yu, ZHANG Pinghua (62)

LoRa technology based data acquisition platform for forest environmental factors

----------------------------- LI Yuke, YANG Chugiao, WANG Xiao, ZHANG Haiyan, XU Fu, CHEN Zhibo (67)
Development of WebGIS-based remote monitoring platform for sunflower yield

...................................................... YANG Lifang, YU Zhihong, ZHANG Zexin, WANG Shuai, Aorigele (75)
An embedded system software architecture based on linear tasks —+eseserrrrerserrereeeeeniaeeenes CHEN Xing (81)

Research on real-time measurement algorithm for distribution thickness of concrete spreader
.................................................................................... ZHANG Yuezong, MA Yuehui, SHI Yanhui (85)
Design of coal seam gas pressure monitoring system based on WSN
.................................................................. ZHAO Zhiguo, SHI Jingnan, WANG Daihua, GU Chengxi (89)
Improved PageRank algorithm for mining key users in social network ««seeeererrsrrsrrnerieieiiiiiiiiiiee.. SHI Lixin (95)
Design of sheep dense counting system based on M_SFANet algorithm --*ZHAO Jianmin, LI Xuedong, YE Runfa (100)
Research on UAV data transmission radio identification based on transient signal feature

...................................................... TIAN Yuan, WEN Hong, HE dendlng, WANG Siyuan’ TANG Bln (105)



Vol. 45 No. 12 Modern Electronics Technique

Design and application of aviation lifesaving equipment support management system
................................................................................. GUO Jilian, HUANG Shujiang, SHA Junming (110)

The day-ahead optimal scheduling model of source-load coordination considering multi-user DR

............................................................................................................... XU Hong, LIN Hong (115)
Design of IEC61850-based battery remote monitoring system in substation ««reeeeeeeeeeeseeeeeeeeees YIN Gen, XU Xi (121)
DSP based feature extraction and detection of infrared laser image of conveyor belt tear

.................................................................................... YANG Youliang, WU Zhipeng, CHEN Bo (125)
Aspect sentiment analysis integrating BERT embedding and attention mechanism «++++-- LIN Mengda, LI Shuhao (130)
Deep learning-based identification of slippery state of road surface
........................................................................ YANG Luming, HUANG Deqi, WEI Xia, WANG Jia (137)
Method of cloud particle shape automatic recognition based on BP neural network optimized by simulated annealing
Algorithim «ssrrrererrrrresees e DONG Haonan, JIAO Ruili, HUANG Minsong (143)
Petal segmentation and reconstruction based on PCL 3D point cloud «=erreeerrremrereeeeeeeeeee: REN Biao, LU Ling (149)
Design of intelligent fresh air fan control system based on ATmegalOL reoereerreerreeereieiieieeee.. ZHANG Jiao (155)

Design of Qt/Embedded-based human-computer interaction system of forest and grass inspection robot

...................................................... WANG Wanfu, WANG Zhuo, LIU Jiaxin, HAN Yahui, LI Chunbo (160)
Application of Kinect motion-sensing technology in human lower limb rehabilitation training system
............................................................................................. WU Yuchuan, NIU Yuhuan, LI Wei (165)
Fingerprint recognition algorithm based on improved residual network
.................................................................................... LIU Xiaowei, ZHAO Qingdong, WU Xiaolin (173)
Task research on avoiding static obstacles under simulated prosthetic vision

""""""""""""""""""" ZHAO Ying, XU Dantong, JIANG Guangmiao, WANG Tie, HE Yang, JING Jiaqi (177)

Indoor service robot path planning based on improved firework algorithm +-*WANG Xiaoyan, NIU Jing, LIU Ting (182)

AT EEEE -l
Hh BB RO 0 T

RCCSE /[ 4Z = AR W (A)

v 22 AR ) 2 o DR AR R TR A )

1 CBUAR R 7B ) 2 350 A% e 7Y R
A AT T RECHAC R T H0R) A 5 A M — 2

H [ R P R 3 B I AR T

Hh SCREHE 3] R R0 e 4 SO 3 )

Hh [ S A O 2RO 9 7]

9 P8 45 85 i B 3 )

Hh [ A9 ) 2 SRR 28 AR A )

w2 R T 25 P S 12 A R )
R eI 5 20 T

B AR RT g B AE AL AN AT AT Y
e AR SN 20 5 45 5

2. AR B ME—Jd Sy (B i T
ARDVE T MR g R 48, HEOR T A SCE )
M AE M R EE AR E A2 AR
FANEE B




