ISSN 1004-373X
CN 61-1224/TN

O FxtZHT
O FRERH AT RCCSEFRRE #%vF REAFI (A)
O 7 BRERFHRER BRAEEFRAHRA

—— Modern Electronics Technique

RNBFEREA

http://www.xddz.com.cn

& FEHEFFEE R FHHT

LA
ISSN 1004-373X 2%221; 06
UNIVTERD i

3

3731




RABFER

201938158

=

gE CLEET

JET LMX6Q T (Y BRTI A ST ++vevveveemeemeemenmeseee e Sty WP, F oA (D)
T ARM-Linux 5 1 USB B AZAE T T S0T woovvveeeerrreeeemnreeeninreeenineeeen, B F/NBE, BRI (6)
FETF MT-BCS H T 4355 DOAAE BT veeevreeerreesseeesiee et et e et T 2 Faak (10)
i AT R L T E AT BE R FHIEIE  wvveeervreesrneeesreeonseeesteseitte e st ettt G (14)
300X256 K AB A LT ANE I LML R AL ZR BT cvveeerrvreeeesonneeessineeeeniiie et K, M (18)
H T L ST R B R AE M HN R G5 IRl coveeerrreeorreeerree et WO9E (22)
— P T B Markov i AR B A IMEUHI 1) 1 Bl AR BRTTIE  oveeeeeerssmmmeeeeeseeieeees B, AR, K& i (26)
T LT [ TSI AN wvervveeernreessnseesneeestee st ettt x| L B (30)
ST RS B Y Hough A8 BRI J7 7 - evereemeemeemeemesme s, Bk, T &, A (34)
HUEE R G B E LR AT R TE GBI, -oeeemeeeeemeeeeeeee DhAete, BVRAK, Rt feEk, Bl B (38)
PSO-BP #1228 [ 25 7L 18 & T HRBCRIFAG AL -oeeeeeeeeo VoS, BN, RO, BERIR, BN, 3 M (43)
T 1] AODV (75 A0 B LB FE LTI G v veeevvveeerremesnseesneeesse e et e e et et e e . TR, B (47)
O A LA R el A o U USSP TR (51)
CE ) A T IR 3 M I B ARUIDR BT e BhiyRT, M A, SIS, REok%E (55)
e T (3] 57 45 F 0L (7 LR TP B I JIE v vveemvneesmneeesnnesenseessee e st ee et T Wi Ak #. 2 % (60)
S N A S e S R G i F PSR SRS 25 Hi (65)
BF5FE8HH

T FPGA 1 2 HE IR BRI ER I BE LT weevveeerreeenreeeneeeineeenieee s A BH WL, PR, BT (69)
T LabVIEW-Multisim (A5 B2 LS00 28 B0 TG 50T v eevvveeervreeenneeennseeenseeeneeas A 3. B, SJTH (72)
HET ZYNQ 5 B (S IATAD BE ZR 5T -+ vveveeemeemmreesse e Wik, S ETE (76)
i A 4 I DB LR B AL ADIR A W T R GE -eeeeveeeeeeee SRIHE, MORNE, B R, PNBIER, BURME, 9k an (79)
AGC R B BT Matlab-Simulink B S IGUE -oeeeeeeeeeereeeeees AR, P, %, FERT, ki (83)
IR IR G [ BUIR YIS I L +eevvveeersveesnneeennneeanieessis e sttt o Aerd % IE (88)
T DSP I A B BRGIEGE wovvvveeeerrnveeesssnneesnssneesniinesnnneens MRaEdi, AhisAe . B . A (92)
LT A S ZOBUI RSSIGE LB TERIITE  veeeorvreeeerrnreeeenreeeesitie e ettt e e et THEH . 1LFESE (96)



EHNBEH HRBFEA

HET FPGA BT UL BEAE #5206 3

............................................................ EOHE, W O, K, ROE, % ik, B4, wEE (100)
B LB SR AE B TRTT 5 F2IH veverrrnrerrmreern e FEBESF, BkFEA, K (105)
— e S R AR R RGBT e Gy L, WD, Tk, FREL, REH (109)
R R

1) 22 93 Bl 5 K BE B BB B HARRGIN T TE  ovvrerrrrrrrrreereeeenennniennns GNP, MRemeE, o &, 9Kk T (114)
T ACBHE A JER 258 4 PR AL S PEAR T BB BEPE T wvvveveermmmmreermmmmneeemin e, %ok, 2 (118)
4K AT HEV C 20 it 15 4 00 S K 2 R T IR TE  woveeeeeeeeeeeeens R, K 9E, VR, R Ie, FAL%E (121)
T 42 R PO A vk O R B S LR weeeeeemmm e, BEEAE, BB, B 47 (126)
T T VR S A S IR TR T +eeeeveeemmmn e e e et ettt B, 4 (132)
HTIER U BIALALTBIIFGE <vevevrvevreeeemmmmmmm ettt Wy, B (137)
T Kinect V2 B EEBIAT MG G ARHT - oeererenreremmmmmeeemmnneetieeeiii e AW, B 47, BEMN (142)
A T SCHT T B3 [ S YE B PERIFGY veveervrmreermmmmmeeemninettii ettt HOIE, BEF (146)
HE T IE I T S B BN B I «evvvvreeerrmmreermmmneermin ettt et R, ERE (149)
Bl R S R S Y BA TR SR G T T wvvvveermmmnreeemnmn ettt ettt et XIBAE, M (154)
BT RBIR I T BE A D A T ZR 51 T wvvvevvvrrermmreremm e e et ettt a4 (158)
FET AN T B RE B B ELURE R THIRIF ST - evevrmneermmmmnreetmi ettt oo (162)
ZIREE TR T SRR A P R B TE e eernneern e Yoo, BT (166)
AIE6E

R (AT AN Ll A S e L £ 0, B % (170)
%:‘F‘Kinect E@*ﬂ%k&ﬁ%%&i—f%ﬁﬁ% ................................................... —[%“ H , gK %E" §|3 J,f:{, (175)
%3‘[: Modbusfd}i)zﬁgﬁ$§AHﬁﬁ%E/‘]ﬁ7i .................................................................. ﬂBHj\lﬁ, %ﬂ E/‘é’ (179)
%?}Eﬁf?ﬁﬁ@ﬁﬁfg%%%&ﬁ» .................................................................................... ,}/{E ﬂﬂ( (183)

= B

ATV AT [ P AR SR R e A I G AR B s T R LLRCTE AR D7 U R g kAT R
B AR A T A3 o AL AR ] 2% 5 7 TR B — O SO CRE SRR M AN 1 25 15 30 ) o AR5 il A Tl 4
AEICEE S AR AT O BV R [R) R At A I

HAFIE A S :CN 61-1224/TN*1977*s*A4*186*zh*P* ¥ 20.00%¥2000%44+2019-03
RETERE Pzk 5T



Modern Electronics Technique 2019.3.15

Contents

Implementation of image fusion based on i.MX6Q platform —«ceeoeeeeeeeeeeeeeees NING Hongyang, LI Peiyue, YU Miao (1)
Design and implementation of USB data storage based on ARM-Linux platform
.............................................................................. JIAO Xinquan, YUAN Xiaokang, CHU Chengqun (6)
A separable DOA estimation algorithm based on MT-BCS «xeeceeeeeeeees WAN Liancheng, HEI Lei, WANG Yingbin (10)
Application research of embedded technology for electronic communication energy-saving =««+===xs==e+ SONG Dingyu (14)
Design of image acquisition system for 320x256 type-II superlattice infrared detector ---LIU Wenhao, DONG Feng (18)
Design of English translation online assistant system based on multi-language interaction «=«sseceeeerereeeees LIN Han (22)

A test case automatic generation method based on high-order Markov usage model

.......................................................................................... ZHAO Weidong, LI Youjun, ZHANG Li (26)
Sentiment analysis of Chinese short text based on teaching evaluation *=«csxreeerereseeeeeeeeees LIU Yu, ZHAO Yunge (30)
A Hough transform ellipse detection method based on improved contour extraction
.......................................................................................... 7ZHAI Yongli, DING Lei, PEI Haodong (34)
Research and design of computer online optimization and upgradation for electric propulsion system
......................................................... MA Weihua, ZHAO Huailin, ZHU Jihong, HUA Guolin, ZHU Bo (38)
Application of PSO-BP neural network in evaluation of speech interference effects
""""""""""""""""""""" XU Liang, ZHAO Songho, GAO Qiang, MO Jiaqing, LU Xiaoyi, GUO Xiang (43)
Research on efficient route selection for ad hoc on-demand distance vector routing
................................................................................. FANG Mingqing, DING Gangyi, 7ZHAO Yanling (47)
Design of Internet of Things system for intelligent campus security monitoring — s=esoreerrerserseeeeeeee. WANG Jinyu (51)

A new human face recognition algorithm based on improved two-dimensional principal component analysis
................................................................................. 1.U Zhenyu, FU You, QIU Yunan, LU Bingjian (55)
Construction and verification of virtual simulation model for rotary inverted pendulum

...................................................................................................... REN Zhen, LIN Du, LI ]ing (60)
An improved secure e-commerce payment model based on SET protocol «:eesrereeeereeeeeeeee.. HAN Jingling, LI Yan (65)
Design of all-digital delay-locked loop based on FPGA «----- LI Rui, TIAN Fan, DENG Xianjun, SHAN Changhong (69)
Design and implementation of low-frequency virtual laboratory based on LabVIEW-Multisim

................................................................................................... LI Yi, I Xiaohui, GUO Wanli (72)
Design of real-time video processing system based on ZYNQ chip s=eocreeeeeeeeeeeeeees CHEN Guancheng, WU Guiyan (76)
State monitoring and early-warning system for hydraulic machine set of rare metal fast forging machine

""""""""""""""""""""" ZHANG Nailu, YE Quanhao, YAN Jin, SUN Hudie, JIA Chenhui, ZHANG Ru (79)
Design and verification of AGC loop model based on Matlab-Simulink

"""""""""""""""""""""" JING Yongcheng, YIN Junjian, LI Zhongmao, TANG Geyu, LENG Yongqing (83)
Simulation for double-loop sliding mode control of first-class under-actuated systems

............................................................................................. DAI Zeng, YU Hongying, LIU Chen (88)
Research on heart and lung sound separation system based on DSP

......................................................... CHEN Qianru, ZHONG Qinghua, ZHANG Han, HUANG Weixin (92)
Research on RSSI positioning algorithm based on node correlation coefficients

................................................................................................ WANG Xiaobin, FENG Xiufang (96)

Design of FPGA-based portable spectrometer working in visible light band
""""""""" YUAN Qian, HUANG Bo, ZHANG Duoying, WU Xia, LUO Zhi, YANG Huidong, HE Guannan (100)



Vol. 42 No. 6 Modern Electronics Technique

Design and implementation of software for ultrasonic motor data acquisition system

....................................................................................... WANG Xiaodan, YAO Shuncai, DU Fei (105)
Design of a thermostat control system for central air-conditioner

............................................................... YI Yi, HAO ]ianwei, YU Xinye, LI ]unkai, SONG Yangliu (109)
Moving target detection method based on gray projection integrated with inter-frame difference
..................................................................... JIN Shoufeng, LIN Qiangqiang, GAO Lei, ZHANG Hao (114)
Design of sensor network link stability detection system based on big data =««+==veeeeeee ZHANG Yong, YANG Xue (118)
Research on heterogeneous multi-core method based on HEVC codec transmission of 4K video stream

................................................... LI Yihang, ZHANG Kuan, YIN Yajun, TANG Junlong, TANG Lijun (121)
Improved speech recognition technology based on multi-scale entropy and genetic algorithm
.......................................................................................... FAN Haihua, MU Chunyang, MA Xing (126)
An overtime risk prediction method for workflow instances ««rseeererrresereeseeeeeeeees ZHENG Tingting, YU Yang (132)
Research on polar codes with cyclic redundancy check —=eeeerreeesmreseereeeiieieieenen. PENG Wenkai, ZHOU Hua (137)
Detection and analysis on fall behavior based on Kinect V2 eeeeereeceeeeees LI Wenyang, MA Xing, MU Chunyang (142)
Research on word vector accuracy using variant context window erseeeseeeseeeereeeeeeees HU Zheng, YANG Zhiyong (146)
Motion modeling and simulation of virtual disassembly and assembly process based on action classes
................................................................................................... WANG Changle, WANG Qifeng (149)
Single image dehazing method based on fusion of double-scale dark channels ««+e+eeee-- LIU Zhuhua, ZENG Shijia (154)
Design of intelligent enterprise management system based on big data «rorreerrsrrrmrrseraeieieees LIANG Yanhua (158)
Research on high-precision abrasive tool design model based on human-machine interaction ««s==eceeee FENG Kun (162)

An encrypted face recognition robustness algorithm based on compound chaos in cloud environment

............................................................................................................ XIAO Tong, LI ]ingbing (166)
Design and implementation of network video emotional classification platform based on online comments
............................................................................................................ REN Shuai, LU Guang (170)
Design and research of robot interactive system based on Kinectr==«sroeeeeeeeeeee GAO Ri, ZHANG Lei, GUO Liang (175)
Development of remote Al module based on Modbus protocol = +ersereerremeeeeeereenees ZHAO Yangguang, WEI Xia (179)
Design of traffic indicating system based on visual communication =««ssesserrsressrrsrreeaiiiiieee. CHEN Huan (183)
FHEEFRE -

= HA
P SC AL T
E'”'i‘:'ﬂi%gﬂﬁﬂﬂﬁw | 1. CHLAR FB T A 25 58396 22 B 7 o
RCCSE ANV N A Itk R (AR S ST NN
o2 ) T4 U I I PRI PR R
o ] 3 PR S U S e A e B ) i N1 R Y = 8 9 4o S W N Y B 1| W )
liljlﬂ.ﬁ/ﬁ)}jflj;kj(ﬁﬁﬁéxqﬁi/ﬂﬁ{lj ZH R AR AP g 5 4

e [ 2 AR 90 T O 4% 52 3 71 2 M H R it (R T
ﬁfggﬁiﬁg%gq&%%ﬂ RYE 7 U T4 e, ELE S 7 S G

7 K7 ‘ﬁ Jﬁ‘ N =y R &

R0 P 5V S B TR0 IEA S R R AT
RIS S 4007 T HAMEA L
3 [ 1 A 75 B0 P 8w )W s 1 )




