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[EIER T SRR L B ARG

ZERE; BHE; e sk, EAR
(FMRZE BRI S5 AR TR, K& 130061)

WE: AR FBOL RSN E SIAA S S, B P RER, MBEEIAE, DAGESREL)
FEAE AN SN S5 1), AV T A A — B SN SRARAF Al N A0 B 5 A 5 50 R Bk S O AF i R 8, K
ZigBee BURSLHITLALH, UL TF RAFNEAE A, SN AAERIE . ELfem. U FEEEIRE. A
AIFIRL, LRSI, TR SRR, 0 RS R SN A B O T 75 (.

KR (4, TRERE, SLRME S, O, B9

hE 5SS TP39 XRKFRIRTS: A

Wireless Dynamic Electro-Cadio-Gram Mornitring System

Ling zhen-bao ; Jiao Ye-jun; Liu Jin-xin; Pei Li-ran

(College of instrumentation and electrical engineering, Jilin University, Changchun 130061, China)

Abstract: Since the lead wires of the traditional ECG monitoring devices inter wine with each other,it will distort the electrocardio

signal ,lead to activity restriction of the patients. What’s more, The electrocardiosignal can’t be saved in time after collecting it and so

on.We put forward the idea that using ZigBee wireless transmission technology, with the core control device based on MSP430F149

processor system and TF card for data storage devices, to assemble a real-time collection and storage of human ECG signal portable

lead wires electricity storage system prototype. Wireless transmission and the file storage,and the characteristics of low power

consumption,lead-free detection and remote monitoring,the prototype can provide with convenience for ECG signal acquisition and

timely data storage.

Keyword: Portable No lead wire;
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Design of Locomotive Control Device

Liu Tao; Miao Jing-shuai
( College of instrumentation and electrical engineering, Jilin University, Changchun 13002)

Abstract: In order to improve the running of locomotives, reducing the impact of human factors on passenger locomotives,we
through the application of automatic control theory to combine sensor technology and design with MSP430 chip as the core processor
of locomotive running automatic control device. The device consists of a microprocessor module,color recognition module,obstacle
detection module,voice-announce module and motor driver module . The modules by means of a coordinated operation to increase

locomotive running safety and to avoid accidents from occurring.

Key words: Locomotives Automatic control Sensor technology MSP430 chip
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Ultrasonic Ranging System Designbased on STC89C51 MCU

LIU Ke;XIA Yan-long; WANG Huan-yi
(College of Instrumentation and Engneering, Jilin University, Changchun 130021,China.)

Abstract: In view of the current traffic safety and growing problem, STC89CS51 chip designed based on the core of the ultrasonic

range finder. This system consists of an ultrasonic transmitter receiver module, LCD display module, sound modules and other

components. The use of ultrasound to detect the distance of the obstacle in front of the detectable and temperature compensation.

Ultrasonic Ranging in order to achieve accurate and intelligent display. The system is low-cost, functional and practical, and can be

successful in reducing traffic accidents.

Keywords: STC89C51 ultrasonic range finder Smart Display
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The multi-terminal communication system based on Bluetooth

HU Qiang, HAN Ming-yang , LI Wen-ming
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: Since the date of birth of bluetooth technology , It has extensive application in the field of mobile communication.

wireless data acquisition. computer network control .In this paper, with the Bluetooth technology as the theoretical basisin, design of

control system of multi terminal bluetooth universal with the single chip microcomputer. mobile phone. PDA and PC to realize the

communication between hardware platform.After the verification, this system can meet the design requirements and completed the

communication among the four platform.
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Voice intelligent collision prevention system

Kang xiao-meng; Shi lun-shang
(College of Instrumentation and Engneering, Jilin University, Changchun 130021,China.)

Abstract: Against the worsening the traffic problems, especially the car crash, designed the voice intelligent collision prevention
system, this system is based on AT89C51, by ultrasonic relative velocity measurement module, ultrasonic distance measuring module,

voice module and display module. To detect the car distance, relative velocity, to judge whether a collision risk and voice warnings in

danger. 5 cm of error in the design, can achieve reduce the requirement of the collision.
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Underground metal detectors

Wang fu; Zhang yu ; Liang haonan
( College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130012,China)

Abstract: With the process of social modernization, the urban construction develop rapidly, underground cables and pipelines across

the city, resulting in a large number of underground pipeline and communication optical cable has been damaged by the unintentional,

more importantly, in the process of urban construction, as a result of the existence of some war wreckage and scrap metal, brought a

lot of inconvenience to the modernization of cities. Therefore, the shallow surface of metal detection is particularly important, this

paper takes STC89CS51RC single-chip microcomputer as the controller, the eddy current sensor module, the signal processing module,

A/D module, LCD display and buzzer alarm module of the measuring system, the main use of eddy current sensor non-contact

measurement, through the feelings of the change of the magnetic field, to determine whether there is A metal. By non-contact

measurement, this system can sense within 5-10 cm below the surface of metal, and can estimate the size of the metal.

Key Word: Metal detector; The eddy current sensor; Non-contact measurement; Low power consumption; Energy saving
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Induction Of Air-core Coil Arrangement And Combination

Zhang wei

Xia Zhengyang

kang pan

(College of Instrumentation and Engneering, Jilin University, Changchun 130021,China)

Abstract: Induction of air-core coil arrangement and combination is one of the main research topic in the near surface

detection.According to the principle of electromagnetic induction that Faraday's law of electromagnetic induction, when the

excitation source cyclical change, due to the eddy current effect of underground abnormal body, and then in the receiving coil

induction voltage, the voltage signal taken back to the upper machine processing so as to achieve the purpose of detection.For near

surface to detect the specific instrument design, needs to have targeted the coil design.To determine the specific parameters of

receiving coil and compensation coil and geometric layout.Finally complete the coil and the actual measurement.Experimental results

show that the number of turns of coil parallel design scheme can improve the coil number of turns at the same time, effectively

reduce the total inductance coil.High frequency impedance reduced greatly, the high frequency part of signal Peak-Peak value

increases, excellent improved signal-to-noise ratio.An increase in the coil number of turns at the same time, increase magnetic

moment, meet the requirements of transmission power.

Keywords: inductive air-core coil
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Table 1 transmitter coil inductance measurements
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ST E3027. Onl (19, 0nH  [628. 61 H [208. 7w H (222, 2 wH [221. 5 uH
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Table 2 the coil impedance measurements

Bz |100Hz 120Hz 1kHz

BE(Q) [Ff COMRE(Q) |Ff COMEQ) M ()
R 1.68 6.08 1.69 7.38 2,37 4134
R E 2 1. 68 6. 09 1. 69 7.28 2.36]  41.27
Rk 83 1. 68 6. 09 1. 68 7.3 2.36]  41.33
R4 4 1. 67 6. 08 1. 68 7.28 2.36]  41.38
RIS | 343.29m|  19.83] 350.47m|  24.29]  1.163]  63.39
s 7.18 17 7.32]  19.95 21.8]  71.28
FMEL 551m 5.69]  556m 6.88)  703m| 21.13
Bz |10kHz 20kHz 100kHz

B (Q) A COMRE(Q) [Ff C OIRE(Q) [ )

KOTEL  15.43 83.3]  30.68] 86.59 153.37]  89.09

Kol 15.34]  83.37]  30.52]  86.57|  152.7 88.9

Kat4E3  15.38]  83.28 30.6/| 86.61] 151.2 88.9

R4l 15.27)  83.42]  30.64]  86.74] 153.8]  89.09

RatdEEE | 8.927]  85.88] 17.785  87.89| 89.563 89. 5
R 206. 4 88|  411.8 88.9 2.07k 89. 8
FMEL 2.28 73 4.4 80.23] 21.741 88
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Design and implementation of the security system for apartments

Li Fangwei; Wu Qiong; Zhang Di
( College of Instrumentation and Electrical Engineering, Jilin University,Changchun 130022,China)

Abstract: In order to prevent the occurrence of burglary, theft of unattended or sleep at night in a collective apartment, using infrared

sensors to achieve barrier monitoring illegal acts burglary purpose and achieve fast and accurate Arm, disarm and disarm the state of

practical life functions, this paper in STC89CS52RC microcontroller as controller, RFID radio module, LCD display circuit module,

sound and light alarm module, UPS uninterruptible power supply power supply module and an infrared barrier, temperature, smoke

sensor modules apartment security systems. Can achieve maximum security state accurately alarm, automatic video surveillance

control USB interface, power outages continued monitoring of burglar alarm, and in accordance with the actual needs of life, adding

apartment security systems digital thermometer, clock calendar, smoke fire alarm and other life functions .

Key words: Apartment burglar; Quick Arm, disarm; RFID RF; power continuous monitoring
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Software Development of Near Infrared Brain Imaging System

Xu Fenghe,Wu Hongmeng,Xie Yanni
(School of Instrumentation and Electrical Engineering, Jilin University, Changchun 130000, China)

Abstract: With the progress of science and technology, people pay more and more attention to nondestructive
testing. Near Infrared brain imaging system using functional Near Infrared Spectroscopy (functional Near -
Infrared Spectroscopy, fNIRS). FNIRS is a nondestructive testing method, developing rapidly in recent years. It
mainly use good scattering property with 600-900 nm near-infrared light of the main components in the blood,
gaining the brain activity of cerebral cortex of oxygen and hemoglobin and restore the change of hemoglobin,
Thus speculated that cognitive activity related brain regions and the relationship between various brain regions,
applied to the study of brain function.Near infrared brain imaging system is divided into two parts of hardware and
software. Hardware circuit is used to launch near-infrared light and acquisition after cerebral cortex of emergent
light.And software not only control hardware circuit,but also process the collected signal. Then, using the
modified Lambert - Beer's law to calculate cerebral hemodynamic parameters, and to real-time display, record and
store .
Key words: fNIRS; Lambert-Beer's law; Cerebral hemodynamic parameters;
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WE: TP E RSN T A Ji2zRE, BHEDIR, DOSRIRA SRR, sk TR, £
HRERI B AT o AZAT AL STM32 B 5 HLVE 2l g, I NI FE AL IS, Db AL A RS T . Ik 45 (5
B, W HERRGHPE . 20K, ZREVIE SR IRE< £10%, MEENE/RESE3 R/ 7.
KU HUPATIOG IR DA TRl 26

Design of the multifunction running test instrument

(College of Instrumentation and Electrical Engineering, Jilin University,Changchun 130022,China)

Abstract: In order to make the runners can immediately understand their state of motion, adjusting running program,
and than achieve the purpose of scientific fitness, we design an wearable, multifunction running test instrument.
The instrument based on STM32 single chip microcomputer as controller, throug the acceleration sensor,
photoelectric sensor acquisition speed, pulse and other information, and then through calculation by the display
part of present to the runners. After prototype test,the results show that the measurement deviation less than £ 10%

distance, pulse measurement deviation < + 3 times per minute.

Key words:
0 5%
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Running tester function; Acceleration sensor; Photoelectric sensor; wearable; multifunction
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Fig.1 System architecture
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&1 LMK
Table 1 Running Test1

H H Z Z ] ]
K 18m 1.8m 20m 20m 2.Im 2.Im

SBHL 108 110 98 98 94 95

PEES 194m  198m  198m  196m  197m  199m

K% 200m  200m  200m  200m  200m  200m

RE 2.8% 1% 1% 2% 1.5%  0.5%
2 MBI 2
Table 2 Running Test2

H H 4 z [ A

$K 0.8m 0.8m 0.9m 0.9m I.Im I.Im

HHC 1170 1157 1063 1089 878 895

FEES  936m 926m 957m 980m 966m 984m

K% 1000m  1000m  1000m  1000m  1000m  1000m

RZE 6.4% 7.44%  433%  1.99%  342% 1.35%
3 HPK 3
Table 3 Running Test3
H H 4 Z 5] 4]

$K 0.5m 0.5m 0.5m 0.5m 0.6m 0.6m

SBH 5870 5859 5823 5795 4889 4762

BEB 2935m 2929m  2911m  2897m  2933.m  2857m
K% 3000m  3000m  3000m  3000m  3000m  3000m

WE 217%  235%  295% 3.42% 2.22% 4.76%
&4 BEIL
Table 4 Pulse Test
Gl o2 2 W WA

SEBRBKIFR/ ) 71 67 74 73 63 60

TR KR/ 57 68 66 73 72 61 58

WRERIGT) 3 1 1 1 2 2
32 BR7HF

ML RANER 1-3R 4 Fros, (EBEAT A i )
BT 0 KA B AN IR, W B ) iR 22 e KA
HA 2.8%, HREHIEN 2 KABEKR, RERK
164 7.44%, KENN DK ALE AL A K,
RZEER NN 3.42%, BKANR 7 oK AE N 3 )/
orh. DA EJLAHBIEERY], AR H T EK
FIT 5| R 1R 2 FEARESHITE 10% LA, kil & iR 22
H] 3 K22 W, FFE T EBR.

4 ZEiE

AU IEEEE N R KRR, 2
PR INIE AL RS A R R g, A
AR EARAL, FEES ENURE, K BIHPE
R PEE AR [ I I H Ao il SRR, Ak
62 BB 1) A Sk PEE AT R UR 22 TR A 10% LAY
BEAh, ABAHARRUN, T, AT TN EE)
W, A R RT3 B A 5 .

AT AE5E R BUB R 1M AT, 2
RNEN RISy, AT 5T 2 IR A
S AR BSE P S RTAH 5C T E R S B

2 E X #

1. Btk olR, A, & RESAEMA TN
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2008, 43(6): 91-94.
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RN I]. BRI R4k HARRHAIR, 2006
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3. JRNNGIR,EE S R TN A A A
RG] WMEBEHA, 2007, 26: 163 -165

4. RIEEE, FIRAR, 3, 55 STM32 1 iNEMO
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RGN, 2013, 13(9): 42-45.
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. oA R N RS R T AT8ICE1 F v HLAN EAL AL RENI & RS0, RIS LA O A% 2%
P2532-01 N [ HEBE T A e B AN &, 76 TN _E B AN [RDIR BE ot 2 ) OB FEBELEL . % R G000 N =M,
HLBEL A, RS AT HOR I8 TH R B A B . U B AR ko A% SR 2 5 e BELAN FAvig Fp BEL E AT B ATIE oL, IR AR
BRI B A HL ATBOCS L 2 1) 52 448 1L YA 5 S UL A s 1) ¥4 A0 s 1) S VRS BRR Y MAX232 585 B T L LS AL
R A, SR R AL PC HLIRME Biftid, EAINLES A Matlab GUT #RAHI4E - S S gdlE, 4t
FRMIAEGE . REGATIEER: AP 0-10 MQ, kSR 0. 5% 6|/ 0-1A, A5 £ 10mA,

SR JeEfLiRgE BEEFHL ATS89CS1 A KL MATLAB GUI  H HEIR

Photoelectric sensor dark resistance measurement system

Xu-Ya’nan Xu-Wenjie Xiao-Wujian
(1.Jilin University  Instrument science and engineer institute , Changchun 130022)

Abstract: Dark resistance is based on the measuring system of photoelectric sensor AT89C51 Intelligent measuring system of
single-chip computer and PC can be achieved on the photo sensor P2532-01 dark resistance value measured at different temperatures,
on your computer display dark resistance values corresponding to different temperatures. The system is divided into three modules,
resistance measurement module, temperature control modules and communication and data-processing module.Measurement module
of dark resistors and thermistors to measure the sensor and communication, controlled temperature controller AT§9C51 module by
single-chip microcomputer control of constant-current source for sensor cooling control. Communication module using the MAX232
chip realization of serial communication between PC and single-chip, to achieve information transmission between PC and
single-chip microcomputer, data processing and storage, PC parts made using Matlab GUI software user-interface display and storage.
System measurement range: 0-10 MQ resistance value, accuracy + 0.5%; 0-1A control current, accuracy of = 10mA.

Key words: Photoelectric sensor Dark resistance AT89C51 single-chip microcomputer MATLAB GUI Serial Communication
R IR G R BELII B 2R 8 RE S DM B0 R A% IR AE 1
SE T I R A, JFETHSE L R SRS
JEANI S B2 B R PR . WY HEPH 0-10 M
Q, FEZE0.5% FEHIER 0-1A, K& L 10mA.
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FARIFRBONIK H4E
TOREE | SERREE . bR
R .
J¥o| HEPRME | FRFEAE — ke | BoRiE
5 (M (M Bk | E CO
o) o) B (k) o)

1 10.47 10.24 198.35 195.2 -45.76
2 5.29 4.82 149.74 148.6 -39.29
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Electronic doctor—Health care system based on video

Luo-Quanquan Dong-Quanrui Zhang-meng
(jilin university instrument science and engineering institute,changchun,130021)

Abstract: With the rapid development of medical equipment and the enhancement of people’s health awareness, real-time and
user-friendly medical devices are more and more popular among people of all ages.At the same time , the modernization of traditional
Chinese medical science has received extensive attention. Using modern technology to enable rapid development of traditional
Chinese medical science becomes popular. This design is based on the principle of video capture and developes a home-based health
care system. It includes the following features. According to the absorption of light by the face captured by the camera, we can
caculate the heart rate. It will compare and select face color ,compare and combine different facial features by color feature extraction
and classification algorithm to acquire combinations of characteristics and optimal algorithm for optimal space and finally establish a
modern diagnosis system with function of preliminary diagnosis of liver disease. Height is measured by camera. This system is of
small size and high inteligence ,can achieve the basic health care.

Key words:electronic doctor monitoring system health video
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A design of ferromagnetic detection system based on the giant magnetoresistive
sensor

Cao Xiaoqi, Yuwen Jianguo, Bi Minghui, Instructor : Wang Yingji
College of Instrument Science and Electrical Engineering, Jilin University,Changchun 130022,China

Abstract: This article designed a ferromagnetic detection system based on the giant magnetoresistive sensor by use of giant
magnetoresistance. The system uses msp430 microcontroller control signal acquisition and analog to digital conversion,then output

the result. Test results show that the giant magnetoresistive sensor not only can satisfy the survey of ferromagnetic objects in human

body,but also Effectively avoid the problems of traditional coil detection method.

Key words: Ferromagnet giant magnetoresistance the GMR sensor ADC
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Intelligent Glucometer with Exercise Intervention Function

Ren Guangan;
(JiLin University

Fan Wenchang; HanBing;
CIEE Class651004)

Abstract:The study showed that positive and effective exercise and proper exercise intervention program have a significant role for
the rehabilitation of patients with diabetes. Based on the study of the relationship among blood sugar in diabetic patients, the exercise
and the exercise intervention conditions,develope a blood glucose meter with intelligent exercise intervention function.Using
high-precision ADXL345 accelerometer, pedometer performed under the control of the microcontroller 430. While use glucose
oxidase type glucose sensors and associated amplifying and filtering circuit for blood glucose testing to achieve data-senting via Tc35i
glucose module. Prototype test results show that the intelligent glucometer achieve step-counting function within 10% error rate, and
blood glucose testing can be performed within 15% error rate. After the two tests,send data and get exercise intervention message
from the expert via GSM module, enabling exercise intervention function.

exercise intervention

Keywords:pedometer  glucometer
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KBEK, SRIE1HH MATLAB [ cf tool T.EL4H#HT
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Table 1.The experiment result of pedometer module

ERPH | MESH BESH RER
1 10 14 4 40%
2 50 58 8 16%
3 100 110 10 10%
4 200 213 13 6. 5%
5 300 530 30 6%

3.2 MMEERM TN EE IR IELE R
3.2.1 K EE

MR ER IR SE R, k2P

* 2. MPEERIAIELER

Table 2.The experiment result of glucometer module

hf 8] 2s 4s 6s 8s 10s 12s 14s 16s 18s 20s 22s 24s 26s 28s 30s 32s 34s Sum ave.
W
23.7 112 116 110 103 97 92 88 85 83 81 79 7 75 74 73 72 71 1498 88.1
22.3 98 96 95 92 90 88 86 84 82 81 79 7 75 74 73 71 70 1411 83
16.6 96 96 90 85 80 76 74 72 70 68 66 64 63 62 61 60 60 1243 73.1
12.8 85 82 78 75 71 68 66 64 63 62 61 60 60 59 58 58 58 1128 66. 4
8.3 70 69 65 60 57 55 53 51 49 48 47 46 45 44 43 42 42 886 52.1
7.3 62 59 56 53 50 49 48 46 45 44 44 44 43 43 42 42 42 812 47.8
3.6 42 39 35 34 32 32 31 30 29 28 28 28 27 27 26 26 26 520 30.6

*Rrh AFFIRIINIE2s-34s BHEIERA, FRAREMERE (mmol/L)
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Fig.9 Quadratic curve fitting

0.7

1 MATLAB f cf tool T.E4H H 34 i) ek %k
2k Kk X 10 o

B3 RIAOSS RS MR ERGHBE (V)

Results

Linear model Poly2:
£ix) = plex'2 + pBéx + p3
Coefficients (with 95% confidence bounds):
pl = 36.95 (19.84, 54.07)

P2 = -7.834 (-28.84, 12.97)
p3 = 2.554 (-3.488, B.595)
Goodness of fit
SSE: 1.907

R-square: 0.9947
Adjusted R-squarse: 0.9925
RMSE: 0.8176

E10. A dhLkE B FRIER
Fig.10 Curve fitting function expression
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Automatic Controlling System of the Intelligent Electric Car on the Seesaw

WAN Yunxia'? ZHANG Xiaoyu' ZHANG Hongfei' HU Haiyang'
(1.Callege of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026,China;
2. Key Laboratory for Geophysical Instrumentation of Ministry of Education, Jilin University, Changchun 130026,

Abstract: Aiming at the ships and moon exploring vehicle is difficult to balance in particular environment, we design a set of electric

vehicles on the seesaw automatically and put forward a method based on automatic controlling theory,and through the way of theory

and experiment verified the feasibility of it. Automatic controllingsystem of the intelligent electriccar on the seesaw is based on 51

microcomputer,use the intelligent vehicles as the motion carrier,assisted the sensor of acceleration HC-SR04 diastimeter to reaction

the state of motion and the slant motion on the seesaw ,adjust the state of motion between the two cars on the seesaw to achieve the

goal of balance.The simulation result and experiment indicated that the system can keep balance automatically in a preset time.

Key words: Automatic control Intelligent car  Angular transducer
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A TSC Localized Reactive Power Compensator for Asynchronous Motor

Wang Shilong', Shen Feng?, Guan Qiao”, Cui Hailong®
(1.Laboratory of the Earth Information Detection Instrument, Jilin University, Changchun 130026, China 2.
College of Instrument and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: In this project, we try to design and realize the method of localized reactive power compensation by the experiment and
analysis of the no-loading power factor characteristics of the asynchronous squirrel cage motors in the laboratory of College of
Instrument and Electrical Engineering in Jilin University. The TSC localized reactive power compensator for asynchronous motor is
based on STC89C51 microcomputer as its core control chip; use LM393 and CD4013 chips forming a power factor acquisition
module; and choose the compensation capacitor by the switch module consists of thyristors and diodes with inverse-parallel
connection, in order to improve the power factor. The results of computing and analysing indicated that this compensator can improve
the power factor of the asynchronous motor in no-loading situation.

Key words: Asynchronous motor ~ Reactive power  Localized compensation.

HAMEAE B TS B, SR AP X SE i = f L

0 #iZ ()RR NI

AR AL o WU R R S, 1 BARWT
H A R 60%0) F, HE TN B TR
TheR okt B A E K . Fe9eB s AT TSC TSC AITETH i H A% B LA HMS o 25 38
BRI L, R BE 220V, BUE BTN FEEIAETOLE, LA A AR EIIF, L STC8ICS
0.6A, FEINF 120W, HiEhtik 1380n/min, I Rz HIES . B LB Rl R H A S

fEMIA Y 50Hz, 1EH A28 AT I D & R H0 ORI, DhAR BB . i, #
0.75~0.8 Z[a], 2% G LB T, SEREKN DIiE. K1 AR B R SRR
Bkt DN IE TR, B IR A AR

AN, AT DR DR A A B X

SR F ik
BUH KR QUFEH
73



ERAFNBERFERATEFR 2014 F ¥ FF R XE

&)=
HEHE A3 .
R Estiil]
Bk A5 Hith
gabE ——
Fith
11
]
11 Fi:ai]
I i
11
]
—ma
#—<

M1 RERGEER
2 BB

2.1 EBEHRSERTSRERR
H, 1 PR SIS B SR AR AR E X T 26 DR B0 A ik
filt, T EiET ZDPT-101 R4 H AL H T R 5
HWCT(5A/5mA)/ il B K % HL i ELIEER 5T AL A
FHAHEL R DA S A AHAH R EAT R4
HEREBBOE 2, HERELR

E=Rl: RZ = 20kl /ZREL,
R1

WA HHR

"":-!-I
ZDPT-101 Rz
o s 1 R

B 2 HERERE
LIRS AE B N ] 3, HRIRSEAEEE N 1000/1,

i Y B LA S LR A U = L R= —— LR,

2ua8

HoR =1k,

r u2=i2xR

3 RRREHRE

22 INEREHALBIRR

74

Ty 2R PRI AR BB R A Ty 3 R v 55 11 e 22
fege, GE R T, RS TR, i
TR RS T AT PUBAC B 5 AR
N 50Hz, HZEA n BTEES. HhDiEm

@ =2m. JLRE 4 R 2, B S b

AR, K 6 AR R B HUR H
v

100k S100k0
5V
5.1k
+ HRA S i Bt
>>4 0
5.1kQ -
. LM39N
HE FL R L | =
 E— 20M0
5.1k
];1N414si“m

B 4 BEIFRRK

5V
100kQ $100kQ
5V
‘ 5.1k0
I+ B S TR
B
5.1kQ -
o 1 3 1
A — A
5.1kQ 20M0
& 1N41 43j" okQ

5 BRITTEE

B Z OO0 F N LM393, i E S
I R R IR R CD4013 8 b AT L ab 3,
AT 15 215 W L T 2R DR ik i
VDD

vee T sy
T sv 3
- e S
D

wERE % Nl
0 . N 10—
RRER L S
g X "
0 . . 4013BP_5V
| vss
H I ov

6 IhEREHALIBIELRE R E



h g% TSCARSENTHRMAERE

2.3 ITFIRIR

FEHFER Sy STC89CS1 M A HIMENIZ L, H
AU R N R GE, REE T A AL B B
ALERJE KA S, V5 Th AR R RN S
I EAME T A RS, B = K E T
AR R, R BRI 2 BEAT R,
T BV ZIAME G R R . BT D fEt
PP A o

U HUERERNE 5 )5, a5 0 2h A K4

SR 5 — BRI A ARAMEE P R AT B R,

o

JEI S 2 KR, X B A AME HUAE IR R,
TR U i 5 = Ak, o C A ARMi i

AP, fkE A M 20 ANEIILUS,  EHO
MME GHATH, REZDF IR RS 55,
HEERYIRE, Wt RE T, WiREAF DR
R kR S R R E R TAME . B T
KM O LR

WA B 5

A
i HH S 1 RR ks

FAAFME AR -«

A

A

i L S 2% ke,

HEBARRME A 1%
N

A

i L S 3RR ks

HCHRME A1
N

&

B 7 fEHRRRIEE

75



ERAFNBERFERATEFR 2014 F ¥ FF R XE

24 YRR

PR E EALHE S A BRI B U] o )
SR ARE, MR, S, DU
TP PHAE . LK B 8 FTR:

FFBRAE Y 3t

-

$HHPTEFH

D3 D5

ERfx2
PEEE

B 8 UIMRIREEEE

PO v e 5 i ) 5 AR S R R IR
Beonors, Wit T HRBRGE R, R TR RGN
Pite N 1 3E RIS DI 7= AR ) el LA
T AN LA IAMEROR G2t LRI RN
HMEE AR R 5%,

3 AMEHEEEME

AR A E A BB BRI,
iR N H0E, KUk . AR H s

HEBERAT IR
b T 2 DR i v B o o B f o FL R 1Y
KA

(D) wfEEEtE A

&

]
01
Qu=F l——a—1— T
ﬁl.cn:-aqrri. 1lmaqrz

>N I:F' ’
QeI FERIAMER R (lerar)

~ )i,

PRAE V)%, P = Q1ZKw,
Kij"j/%iﬁy IE =E-j.'.:.-1'= %:4.1&;
=l

COE @ AT DR KK, com @, = BLB;

76

@ M JE SLIA B DR R HUA,
coz ¢ =10.95;

Ug Ay HLZ RATE HLS 0,458V

Ve 9 HILAS 25 52 L D2 20V

T @ = @ 228Evan.
(2) HAERNGHMEFERERDMIR R AR
Q, =0.314CU,,"
Hr,

CONHEARIRAN (b
ML E € = 15uF.

DR A3 R P 2 B ) B KA 9 Lo

4 BREMB ot

SIS = LS Sl S T R LA R,
SEIG 5 FATLIN 3 Bl R g 128 T4 K D FEATL R it
(LR AT RN 218 3l . S, i /)
T 50V, HHLAFEZD, R IhEREEAR N, M
0.5~0.85 7o 45 CIRIEAF AL, LIRS HRZE)D ,
HFHBRER. MEEKRT 50V UG, MG
), {EENAFUEFEE RS, BB, R
RIS T F%, SEfeft 0.7 £ifi.

IMAAMER B S, MHEHLEE/DNT 50V B,
AMERCR KA, DhRFEOE A B EIZRT 0.95,
X A B /N, A RMERE 1N, T
HARREIA RN TA H bR MR Z#TE K, #MERL
R BARGE, FMEEIDREEOEE] 0.95 UL L, FF
H /NI R R A ME L S

5 #5it

BEXSSEIR S TSC B0 N SKIR I 7
IR IE, AR T VIR
AR IV M AME I T . T VE T DUAR AN [F] B
ZIPr A AR A BANE, B RSB A LIk
AFBERAAME R, AR BRI T
K, M AE . RS E R W] DN B S b



h g% TSCARSENTHRMAERE

HUNLIRI S AR etk i o FEH TR LAE T, 3%
FEAMEZ G L DL R M2 ROR e 5 482 iy g T 2 AT a2k
— BT

LB

1. iR ER R To D R AR 4 SVG I s 47 1
WFFE[D]. AL 5L AL 5 AC I K 57,2008.

2. B SR AT A BT AR AE Al LG D AR £
(1) 2 [D]. A6 52 A6 5258 38 K 5%,2006.

3. FRVUM, X, U, S B SVG T M
B R G W R BN A SR
#,2004,24(2):5-8.

4. FERG IS Y, A R B R BT AME
FAR K e BUIR[I]45 Bd(5,2011.1:48-51.

5. kN SRV B LR G RPN Th )
AN AR BRI 3], AR S AR 2 B 2
%,1999.14(1):74-79.

6. MTEML BB F AL JC DA ML [T] A
54k.2013.10.

77



ERAFNBERFERATEFR 2014 F ¥ FF R XE

mRANESRKESVIL LB REM

o

B F

I

o %

3_?’

VBT R

(1 HEMR AR A 5 R TR, KFF 130061
2. WMREAERE SRR ER S E LI s, K 130061)

B B AR, AR SRRIRSIRE S DT RGUARBOR Bl AT AREAELIIN 5 70 Hr, A H A
PSS SR HLLL Bl A iR 57— L BN R ER B S T RS, IF BB LI 5 24k, i

fige et o B8l 00 v LA 8 9 A% B0 I IS 23 A £ 1 AL
RBF: RIVRG RAES MEELEE AL

An acquisition and preliminary processing system of vibration signal

Sun Fengl' 2 Xue Yu', Gao Zi-Yun',Chen Zhang-Ze !
(1. College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130061,China;
2. Key Laboratory for Geophysical Instrumentation of Ministry of Education, Jilin University, Changchun
130061, China)

Abstract : In the process of geological survey ,the traditional acquisition and analysis system of vibration is too large ,it is hard to

move the system and we could not observe or analyse the data online.In this project ,we use a sensor ,a Single-chip Microcomputer

and laptops to build a smaller acquisition and analysis system of vibration , we can observe and analyse the data online with

it ,thereby solving problems of devices moving and real-time analysing in the process of geological survey.

Keywords : Vibroseis; Vibration signal; Accelerometer; Single-chip Microcomputer
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o EE

T i e
1 130.84 2015
2 112.64 1807
3 94.573 1756
4 76.691 1765
5 59.512 1677
6 43.434 1437
7 28.990 1311
8 16.778 1198
9 7.454 990
10 1.7179 980
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Research the dynamic characteristic and realizable analog model of memristor

Zhang Chun;Huang Yizhao;Zhao Tianhui
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130021, China)

Abstract: Memristor is a nonlinear resistor with memory, which is considered as the fourth basic passive element, that has a broad
prospect. In order to research the dynamic characteristic of memristor, we establish a new quadratic flux-based equivalent circuit,
analyse the influence of frequency to the memristor’s i-v curve. We use resistors, capacitances, operational amplifiers and multiplying
units to design a equivalent circuit. The equivalent circuit model has been emulated in PSIM to observe the memristor’s i-v curve in
different excitations and frequency. Additionally, we build a breadboard model for experiment. The experimental results are in
agreement with the simulation results, which has verified the effectiveness and validity of the mathematical model and the relevant
circuit design.

Key Words: magnetic control memristor quadratic model frequency
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The memristor’s character when v =5V f= 50Hz

and the input signal is sine wave
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Aerogeophysical Instrument Recycling airbag Damping System

Sui Yangyi; Liang Shaomeng ;

Xu Jie; Luo Xiaochun

(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026,China)

Abstract: In order to avoid aerogeophysical instrument in aircraft landing impact and damage, we use recycled airbag shock recovery

mode, Control airbag inflator and inflatable volume when it reaches the set height and speed through the microcontroller, and collect

data of altitude between the bottom of aerogeophysical instrument and ground, falling speed and acceleration. The data is transmitted

to the ground and displayed on the PC. Experiments show, the buffer system preferably has a cushioning effect for aerogeophysical

instrument.

Key words: Aerogeophysical instrument ~ Airbag ~ Damping

0 FlE

ull

LS MR A B LKL e R ki, 1E
e S PRI AR BRI . OV T, 4R
PRI ACR, ACEAEAE 223 AE AT SR IR AR S
HAE AT N7, XA AT SRR Bl I R ol fiE
SR B ST AIIRACE PR 5 A 4% 2 4 (el
RGt. HALEMIGL), BRI E A (A
s e

GBI ge Adr WRICRE
BERTA, o/ 2N TSN RIUR, mE
R B, EANLIENL,  FiRIR B
st RIS . A R S0 BRI R BRI
BICRSE, EAEEANLEM, 3 EENTR 2%
[ AR IS T SR, DRI 7 A5 AR
U AT R . FEE N, RBEREEAREE

PSSR PR

WUH KR GUFHH

R T2 vy, BAERE b TR E T A
BOARIEA J5 2 WD ERACES IS ) B i
AEFEI DB B

1 IH pagk s fit

[ S TREI R RS A, R
S T AN T P8 50 o SRR A3 MR O 25 e 1 B 1t
T 1 L AN Vi T B LRI E e, 4RI W E
A, RS TR e R, A i R R
SRR A 2 iy Wty PC AL, JFadid &5
A7 5D AR BRSO S B AR I LA 1
Fos, BRI 2 fros.

89



ERAFNBERFERATEFR 2014 F ¥ FF R XE

T 1%
g [ 4
ot i ot i 174
%, %8 , $E % it
i i e || AR
lg1 ﬁkﬁ‘uu.*i@
Fig.1 Integral flow diagram
% (XRTHERAR
EREAER
RO (OB R BE.
ERMBE. EAEGEIO
e et
5
BEMERAE | ')
| i
|
it
|
|
|
il
s

[ 2 BFERE
Fig.2 Integral structure diagram

2 Hi oyt 5

AR RN SRR ISR E R RS
W, B R, B AR R, %% B i
a3 o 2 R B P LN £ A o A R R ) R B
ADXL345 MR, LCD1602 &Enib,
T i, ki m R E . R
.

HbTHT 308 43 26 B R B ML IR B . etk
RLEL, B EORE ARk, RERELET T
LR R R R, Rl I SR AT 7D 8
fEH BB ELmE PC P, PC Hlidid
Labview K £0H8 il A5 2 E H w5 S =7 [l inak
FERE, FLwRAEA .

90

BE® | o] LCDE
MEERIR B TR
R

0 .
Ao L . FHits
B EARR xy HiRR
=
gy | o RE
HFTER IR

5 3 FEhARGREMHRITE

Fig.3 The hardware design diagram of air system

meE | g || WiTE
i " %%m

il I
EehE [, z -
iR & 85

4 WHERGREHRITE
Fig.4 The hardware design diagram of ground system

2.1 ADXL345 jNfiniR E &R

ADXL345 J& IR IIHE 3 Rl i, %
E(13 471), M EE: 16g. B2 A 16
fir ISR R, FTIE T SPI(3 £k 8L 4 £8) 81 I°C
Br i, sl AR Lo HBiR A AR
k.

P FEE A ) 4 R B 32 2 ) FH A AT A
A P B AT BdE R, BV
ADXL345, U5 S, FILES, RENEE
5, BRRAES, [ OC BERE DT
i, M IC BB — 7R, LErs
N, B EELG, H ADXL345 PN RN
Wi, Eon X Hhy Y B Z BRI .
2.2 BENMNEEERR

US-020 8 75 I Wil #F A5 Sl B B, 75 AR
Trig &N —/ 10US DA EHIEH, REHE
AR H 8 AN 40KHZ FIEE R I bk, SR e Rl [al
FAE 5. MR E3(E S5, @i Echo &
. MR¥E Echo & N H = FELF B RFSE [A] A]
DLt E RS E, W EER: (& PR
*340my/s)/2, AT SR HH RS R B b T ) v B . LU
FEEE 5 Frox.



ELEF: MEMHENEERALERERR

G

F
Rt

L

r

TrigfRFE10usEL

E, WP R A
=k

i [0 B R ] £
MR LR AR
]
LEIMT 5%,
R
M
R

E5 MERIEE

Fig.5 Flow charts of the measured distance
2.3 LCD1602 TirAstR

TR A LCD1602, s I i 46 A
LCD1602 &5, Wik LCD1602 1=, MI&4% HF|
1602 AT AR, #1602 AN AT SR & Gk
FEAG RS A BRSO sl RERH
HH L 2 0 3 OB P9 8t 2o 7E 1602 F. ol
TR 6 Fim.

Hige

P
L
b

LCD1602 FN4s{t+

-
-
r

i=Ey 1502
BEfTe

| isEmRsErER.

|

TEAT+

!

| i

B o6 BREBIIRIEE
Fig.6 Flow diagram of display

2.4 NRF24L01 T2k fRiiiEsr

To 2 R &5 A HE A R AR A L B R Y
SchockBurstTM Bzl DhZBOREE . Mk
PR % VAHIEE . MRS . Mt DhE, Sk
AP B o] Lol SPT 3 M T i E .
nRF24L01 FEFUREC N W] DU 6 A R i 18
HIEHE . B — B0 s TE A A AN A R i, (R
FL AR A R AE o

T A 8 TE A AT DL v B Dy g o Y
ShockBurst #3. nRF24L01 7ERAIAUL B EHE 5
oSk HhE, J?Elﬁtﬂﬁht?jEﬂ*?ﬂﬁhkiiiﬁfpﬁifk'j
TER IR, BEEE 0 MR N E S, B
I, HAEIEIE 0 Eﬁ%ﬁq&ﬂﬁﬁtéifﬁZitéAﬁﬂﬁﬂk*ﬁ%%
DABf ORISR IE A I LB 5

3 ARG Lo

206 I RE 12 2R Gt AT AR BSCHE X N 1) P 3 I Y
AR RT DL5E pRAE R AR . Btk . Bl
YUSEES g T ok K 1 R N 1 P R )
MR

(1) AJ 3L B R AL B S L i e SR B AR
R 22 R P T ) v FEE R 24 TS B0 ) = 4 T
FEAH, I SonERUR 5 L.

(2) TR PR ER ) oy AN = 2 Jin 3 2 K4
i TE A A A A BT, MO R R AT
SR T RIE % PC L.

91



ERAFNBERFERATEFR 2014 F ¥ FF R XE

(3)PC HLufiiE L labview B Al kBRI
VU FhE A AT T FIAR B, 43 50l AT B o

(4) AR LAl A ZhiEf 4k g T %, K
KL RFETR T BE R G AR AR A A
| HEL B B 52 o

X SEIGHAR AT AL BE 5 06, KERIREBCK
Hidle, 2D I 7. K 8 fror.

2 \
2 N\
0 — '\\h

o 0,2 0.4 06 0,8 1 1.2 1.4 1.8
BiE CE

7 BHE-SERLZ
Fig7.

0 N\

| S \\

g L \
2 // \

BiE E
B8 BiE-REEIL

The curve of time-velocity

The curve of time-height

1.2 1.4 1.8

Fig8.
4

AU RO B ZE R RS T
FERIET MSP430 L ALz flRZ LB, Rl BLE
P Y B2 S DA A = R R SR AR 1)
BB T AT AL M R SE . I8 R ER AN
SERRAE DL AT, AT T R R AT .
SEIL T DA MSP430 Ay BRSO, ARG L
VR B o 308 3 300 P A S 2 D e A SR 2% SR AR 5
W, R LI A O D b T B B S R A A
PR JEE LCD RoRgEH, MMk $] 2 4R 1)

92

1.

I, K 2 v 7 e 00 e 8000 A0 3k B8 A B e
N0 ERy e PR e i T 2 B A A B M, S IE
L PRIE AN, A labview BUPFER
e KAl I AT AR, 3 e R AN =5 T Y
IR BERAR, IS .

fETARR I RE S, (55 Z AT RE 2 BT,
PRI R LI T B ARG E A, N
B B AR o s se e MR R E,
WEA RGN B BRI, SCBLTE U
Zhiz 5 F sz i H AR,

S5 3H

5K 76 BH. T AL ISR e (1 BB B 7. U
555, 2005.1:7-9.

FNAAT. GB2019-94, T AL IEIiC 5 Guid I 22K
BEZE. EANE MR A B 5T s Tl Hi R
£, 2001.

Tumer C T, Girard Jr L A. Air bag impact
attenuation system for The AQU-34VRP.ATAA
81-1917R, 1981, 1-2.

FHEZE EEMEREE. KR KIRIE TR
A, 1999. 8.

ThEAE, MpHiEE, RRLSRE. MSP430 R4 16
HRA S B A HURIE S M. Jba: HERY
kA, 2004, 11

Z. MSP430 L AL C 8 5 B FE 7 B s
FEuE. Jbel: BT H AR, 2006. 5

S, EHEA, FKR. MSP430 R A NS
CHHFMFPIT. NRBBHH AL, 2005. 9
BRENAG. B U R RS gk [T ]
HIRE R, 2010(09)

10. Z/NJE. NSP430 R B HLIE O HAR K R G

1

Tsefl (M1, JE AT R RS i kckE, 2003
L ZFEM, Tih. A EAN M. AU Ok H
fAt, 2000

12 TRFRG. BT MSP430 B ALIA R A I IR &

G 5Ll BARERAES. 585 1 2009 4
10 A



W T JLLS 0 R o B AT DURR

LTINSV AR Th AR 43 M (LTl

XKL, o F, EHN, FEHE
(ERRY (BRI, K% 130012)

FEE: B S B RBRERARACERIARBIR R, AT IR FER R FIRE TR, (R E 5
IHEE IR RS T Ok = BRI AN Sh RE TR FHIE LA G AR (NIRS), %tk
i T REREAT TCARAG I o & 32 BRI FE LAt AR R 2 1, LR 3L3E I i A4 2 B ik
HBENKI R 2, R L0 5018 G iAE B AR K B 2 A I S 3, JE— 20 i 0 [X 3k
I AR LS B (AR Ak, AT R 2 2 B T REHEAT 0 AT o AN AT A1 B 0 T 6 20 T A 2 B4 e
HeE—HEE LGB . eI IRBh A% B B RAE G . JBOR S B il F I S 4 B R AL
B H B R L ST LR A 8 2 o R LA UAE 2 FL % FH RSB S 5 B A SREE AT RE A 98
SRIGEE LB R, BB RI%E FAHL, BT RE 5 A s i i sh 712 240,
BEAT S SR il TRtk

FEEIR: TLAMETER; WIS IS G AT JER

hESHES: TPl XEFEER: A

The development of the near infrared spectrum brain function analyzer

Liu Guangda Yang Yu Huang Linfeng Li Yuchao
(Jilin University the College of Instrument Science & Electrical Engineering, Changchun 130012)

Abstract: With the continuous development of information age of science and technology level, with the further
exploration and research of brain science, brain function testing technology is higher and higher demanded. Near
infrared brain analyzer using near infrared spectroscopy (NIRS) for nondestructive testing brain function. It mainly
uses near-infrared light to good penetrability of external layer organization, make it through the outer into the
tissue under test, use some of its information decoding bleeding oxygen parameters of diffuse light and further
infers the change of blood oxygen and blood volume, the region so as to analyze the functions of the cerebral
cortex. This set of brain function near infrared spectrum analysis instrument includes driven by light - coupling
fiber - detector, light control circuit, data acquisition circuit, amplifier and filter circuit, under a machine composed
of hardware circuit and the PC software. The hardware circuits of single chip processor system are used to produce,
in order to realize the photoelectric signal acquisition and hardware filter, by double machine communication,
sending data to PC, the collected signal processing and decoding the cerebral hemodynamic parameters, the
real-time display, record and storage.

Key words: NIRS; Cerebral hemodynamic parameters; optoelectronic signal; filter circuit
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Research on intelligent battery charging and discharging systems

Sun Caitang; Sun Jianlong; Liu Huichang; Che Jingfeng
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130012

Abstract: Today's battery life is short, utilization is not high. In order to improve battery life and efficiency, this study uses an
intelligent system for charging and discharging the battery charge and discharge. The smart battery charge and discharge system
management process, and the constant current constant voltage charging process is divided into two stages, while the charging voltage
and discharge current and temperature conditions of the process for detecting, based on the detected state of charge and discharge
voltage and current for intelligent control. Overheating will alarm. According to the experimental results show that the intelligent
charging and discharging system we can better understand the working status of the battery, temperature alarm device can also prevent
damage to the battery overheating in the state.

Keywords: intelligent control, constant voltage source, constant current source, parameter detection, alarm
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The automatic choreographed PC software design and realization of the

humanoid robot

Cao Mingming Kang Lili

Hu Xueyan

(Collage of instrumentation & Electrical Engineering, Jilin University, Changchun 130022,China.)

Abstract: To design a humanoid robot to the robot motion for automatic arrangement of PC software, based on the Windows 7

operating system with Visual Basic 6.0 as development environment to design and development of software, PC software can control

the robot real-time robot the rotation Angle and speed of the steering gear, plus the orchestration of the robot motion for automatic

integration, at the same time using a serial port debug and robots to communicate. To complete the debugging and control of the

robot.

Keywords: Robot PC software
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For 1= 0 To Listl.ListCount - 1

If Mid(List1.List(i), 1, 2) = "#EHL" Then

Forj=0To 7

If Val(Mid(List1.List(i), 5 + 9 * j, 2)) <temp(j)

temp(j) = Val(Mid(Listl.List(i), 5 + 9 *j, 2))

Print #fn, "chang(" + CStr(j) +"," + CStr(temp(j))
£y

Print#fn, "sleep(" + CStr(Val(Mid(List1.List(i), 3,
)+ "
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Microsoft Comm Control 5.0 ZHAF, FEfd4A Forml
o\ Command iy 4 %41 37 B 44 ¥ CmdTest , MSComm
A E 4 9 MSComm1,  Fa 3t DA 32 ELE A s
MSComm #2441 DI RE -

Private Sub cmdTestClick () ~FJHFH [

MSComml. CommPort =2 * %€ Com2

If MSComml. PortOpen = False Then

MSComml. Settings = 79600,n,8,1” * 9600 7%
R, ToRE, 8 ArEURAL, 1 AnF kAL,
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MSComml1. InputLen = 0 $2U5x i %

MSComm1. InputMode=ComInput ModeBinary

Buffer=MSComml. Input
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B BEFE; REE
(HEMRKZ SR 5 RS TR, K&, 130022)

W AE RN T HEPEAR R, AR RIVR . RO R A SR R RE AT TR, RS
TSGR L B PE I % R, A AME R S A, i e A A AT e . A
TR 2 P DR T8 T FELRF A 22 AR 2 P A o R R AL 5 AR PR AT W T . NS FRINF T . e AR AN RE B =7
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Research on rapid charge and discharge characteristics of super capacitor

Xufei; Dongxuefeng; Wuhaifeng
(College of instrumentation and Electrical Engineering, Jilin University, Changchun130022, China)

Abstract: This article briefly introduces the principle of super capacitor and current development at home and abroad. Focus on
super capacitor charging and discharging characteristics are studied and presented to the evaluation of the pros and cons of super
capacitor charging methods. In the experiments, we use constant voltage charge mode and constant current charge mode for charging
experiment. We also research for a single super capacitor rapid charging and discharging characteristics or more super capacitor
series-parallel combination characteristics. Charging time, Charging efficiency and energy storage are both considered. We use the
mathematical tools such as MATLAB to consolidate the obtained test data and sum up a series of super capacitor charging and
discharging characteristics and the best charging mode.

Keywords: super capacitor charge and discharge characteristic leakage current
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Fig.2 the entrails equivalent model of super capacitor
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Fig.4 the terminal voltage change of super capacitor by constant
current charging
HE 4 HATLUE H, 10A BT HER, SRR
VR T LN [R)- 55 AR TS R IR B R e R %
B3P

Q=Cu (4)
X NMEHRECRERHRARAE, A

Qn= 20l = CU (5

BILR AR R 2 L 2 A BRI, LA rEL AT PO
AAZ o BRI 7 AN SN B v LA Y, AEIE LTS
RUBOL T, R A H R 5 A 5 2 H 2 A AE
SR E LI EZE S, I B S A A
—H
4.2 BRERBHRKESEHTEBERRIF

FERMRET, HIERREEA

E, = [ Bl dt (6

110

(6D 1, U AL 0 ol e 20 HL A A B N FL s AT
EPANCER/ T
BRI, RS I RE R

E; = [ Un ot D

(7)1, Ug AT 1o 73 Joll 52 AR 2% FE 2 A i 4 P s AT
it LA o
VU2 2% L R TR TSR A

ﬁ=§x1m% (8)

FIFH MATLAB X 78 H i, e [ ] (1) 7232 4 it 2 33t
A, TSRS, a2 kitls, 48R
w1 s

#1 BEERERTBRMER

Tablel the efficiency of super capacitor by constant current

charging
FEHER (A FERIE (S) R (%)
2 701 46.2
4 378 48.5
6 244 53.3
8 190 58.2
10 156 64.7
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Remote Air Quality Detecting System Based On GPRS

Tian Ji-yu, Zhang Wen-jun, Lv Ting-ting, Zhao Jing
(College of instrumentation and Electrical Engineering, Jilin University, Changchun130021, China)

Abstract: Air quality testing system uses sensor technology, GPRS wireless communication technology and air quality intelligence

analysis software to achieve the air quality testing, analysis and alarm. There are five components of air to detect: carbon monoxide,

sulfur dioxide, nitrogen dioxide, ozone and particulate matter. And then we use five gas sensors to convert corresponding gas

concentration to analog signals. Then after a signal conditioning circuit, making analog signals access to analog to digital conversion

channels of controller. The controller will process signals and display its on the LCD screen, while making remote transmission of

data by GPRS network. Then Display the measured data on the host computer.

Keywords: Gas sensor Dust Sensor GPR wireless communication
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Nuclear magnetic resonance for any position within the excitation field

measuring device design

SUN Hui, HU Xiao-jie, LIU Lei
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130061, China)

Abstract: In nuclear magnetic resonance (NMR) detection range, according to a study in has the use of coil in the underground tunnels

for water inrush detection of excitation field calculation and simulation method, know the geomagnetic field Angle and coil toward the

impact on excitation field, in order to verify whether the nuclear magnetic resonance (NMR) stimulate the sinusoidal electromagnetic

field in the space in conformity with the calculation and simulation results, the paper design a able to accurately measure different

distance, coil toward the impact on excitation field measurement device. Excitation field characteristics for 1 k ~ 3 kHz sine signal.

Coil after receiving signals, preamplifier and adopt AD574 to convert the signal collection, main controller AT89C51 for signal

processing and displayed on the LCD. After the test, the device is measured by the electromagnetic induction intensity change trend in

conformity with the calculation and simulation.

Keywords: magnetic resonance imaging; excitation field; electromagnetic induction
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The whole point of headlights control system that can improve the driving safety
at night

Wenjia jia Yuhong sun Rong jiang
(Jilin university instrument science and engineering institute,changchun,130021)

Abstract : This paper introduces the design and manufacture of the car headlights intelligent steering system based on
MSP430F149.The system has two parts, including level steering and pitch angle adjustment. The system uses WDD35D4 angle
sensor as the direction signal of input.It has two buttons,one on behalf of the accelerator ,another on behalf of the brake,what control
the speed of input. After the input data has been processed by MSP430, 3128 A motor drive makes two stepper motors rotate angle
accordingly in the vertical direction and horizontal direction.So it can eliminate lighting corner by adjusting the irradiation angle of
light ,makes driving at night safer. The angle value and speed in the operation will be displayed in real-time by LabVIEW.

Keyword : headlight control stepper motor LabVIEW angle sensor
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study on The safe use of electricity control system for household

liuhongwen; zhanglinlu; lixin; liuchangying
(College of instrumentation & electricial engineering,jilin university,Changchun 130022,China)

Abstract: The safe use of electricity control system is installed on a home power lines, used to detect security of household
electricity and automatically cut off electrical devices with problems and can be remotely controlled. In the household electricity
security system, at first to use the current sensor to monitor the total household electricity current in the circuit, when due to a short
circuit or overload the circuit causes the circuit current is too large .the system will automatically cut off the problematic branch to
maintain the remaining working properly with appliances, but also to protect the safety of household electricity lines; At the same
time send the probable point of failure to the user's mobile phone terminals via GSM wireless module, so that people can timely

maintain, further eliminate safety hazards. People can remote control home appliances via mobile terminals which greatly facilitates

people's lives.

Key words: electricity Remote control GSM  Household electricity
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Design of Simulation System for Remote Signaling and Telemetry of Computer
Relay

Zhao Yifei; He Xiaotian; Li Yongheng
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130012,China)

Abstract: With the development and the extensive application of smart grid, traditional relay protection devices have been unable to

achieve remote monitoring, control and other requirements. In order to overcome the defect of traditional protection devices of power

system, microcomputer protection device combined with remote signaling telemetry has been widely applied in the smart grid. The

system is based on the basis of 51 SCM, achieving the computer monitor and data collection by the technology of serial

communication. Using the SCM LCD to display the real-time data and monitor the status of the circuit. Design the interactive

interface by Visual Studio. In addition, running and canceling the system, setting and changing the data by the method of remote

signaling and telemetry. This paper presents the design of hardware and the program of software functions and simulates the

functions of the system of microcomputer protection. The remote control of the device is really important for the stable running of the

power system, providing reliable power quality and voltage stability.

Keywords: Computer Protection; remote signaling telemetry; Visual Studio
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Rotary inverted pendulum system design

Miao Hong-song, HU Rui-fan, Bai Yang
(College of insrumentation and Electrical Engineering, Jilin University,Changchun 130022,China)

Abstract: This work is based on photoelectric encoder for angle sensor gets the rotation angle of the swing arm and
swing, using Freescale K60 as a control board, to drive the stepper motor, swing stands on his head to complete
and maintain the state upside down. In this work, we have many unique. First of all, we use two photoelectric
encoder measured rotation angle of the swing arm and swing and fusion, uses a closed-loop system for precise
control. Second, we use stepping motor subdivision driver of stepping motor point subdivision, stepper motor step
angle only 0.036, chose the topic of requirements. Last us through mathematical modeling methods using matlab
analysis of rotating movement of the arm swing and swing state, integration of fuzzy control algorithm PID
control for realization of inverted pendulum rod requirements.

Key words: optical encoder; closed-loop system; stepping motor subdivision; fuzzy control;PID control
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Intelligent house leaking detection and alarm system

Li Suyi; Wang Duoqiang;

Bai Yang; Zhang Weijie

(College of Instrumentation and Electrical Engineering, Jilin University,Changchun 130022,China)

Abstract: This study designs a kind of discontiguous reflected liquidometer system which has the characteristics of low cost,

high-resolution, high sensitivity and high anti-interference capability. It fits for the minimum liquid height and can be applied to the

house-leaking. The photoresistances that are linear set on the liquidometer are used to receive the laser signal to improve the

resolution. The discontiguous reflected liquidometer system consists of sensor, MCU, GSM and power supply. The hardware circuit

design, software design, detection principle and testing result are introduced. By data analysis we can get the conclusion: sensor

resolution 3mm, average error 0.19mm, standard error 0.51mm. This system can measure several kinds of house-leaking and run

normally at least 72 hours.

Key words: house-leaking  discontiguous
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Table 1 Measurement Data Sheet (cm)

Khrfd R Ah  SEBRfE WEE Ah  SEBRE EE Ah
1. 00 1. 00 0. 00 4.00 4.00 0.00 7.00 6. 80 -0. 20
1. 00 1. 20 0.20 4.00 4.20 0. 20 7.00 7.10 0.10
1. 00 1. 20 0. 20 4.00 4.10 0.10 7.00 7.10 0.10
1. 00 1. 10 0.10 4.00 4.20 0. 20 7.00 6. 90 -0. 10
1. 00 1. 10 0.10 4.00 4.20 0.20 7.00 7.00 0. 00
1. 00 1. 20 0. 20 4.00 3.80 -0. 20 7.00 7.10 0.10
1. 00 1. 00 0. 00 4.00 4.00 0.00 7.00 7.10 0.10
1. 00 1. 10 0.10 4.00 4.10 0.10 7.00 7.10 0.10
1. 00 1. 10 0.10 4.00 3.20 0. 80 7.00 1. 90 0.90
1. 00 1. 20 0.20 4.00 4.90 -0. 10 7.00 6. 90 -0. 10

10. 00 9.80 -0. 20 13. 00 12.70 -0. 30 16. 00 15.90 -0. 10
10. 00 10. 00 0. 00 13. 00 12. 60 -0. 40 16. 00 15. 80 -0. 20
10. 00 9.20 -0. 80 13. 00 12. 20 -0. 80 16. 00 16. 20 0.20
10. 00 9.70 -0. 30 13. 00 12. 80 -0. 20 16. 00 15. 50 -0. 50
10. 00 9.70 -0. 30 13. 00 12.90 -0. 10 16. 00 15. 80 -0. 20
10. 00 .80 -0. 20 13. 00 12.90 -0. 10 16. 00 15.90 -0. 10
10. 00 10. 20 0. 20 13. 00 13. 40 0. 40 16. 00 16. 20 0.20
10. 00 9.80 -0. 20 13. 00 13. 20 0.20 16. 00 16. 40 0. 40
10. 00 10. 20 0. 20 13. 00 13. 20 0. 20 16. 00 16. 00 0. 00
10. 00 9.70 -0. 30 13. 00 13. 00 0.00 16. 00 15.90 -0. 10
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Table 2 Error Analysis Table (cm)

g 2 P g TH R e TR
e EE gz Bz e Bz

1. 00 0.12 0.14 4. 00 0.13 1. 30 7.00 0.10 0. 32
10. 00 -0.19 0. 35 13. 00 -0. 18 0. 15 16. 00 -0. 04 0. 26
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System Simulation of a Doubly Fed Induction Generator Ride- through Control
for Symmetrical Grid Fault

Wang Yujun; Wang Shuangwei; Fan Xingxing
(Instrument science and electrical engineering college,Ji Lin University, Changchun 130022

Abstract: With the development and application of wind energy, the proportion of wind power in power system is rising steadily.lt is
required that when breaking down,the system should have the ability of low voltage ride through (LVRT - low voltage ride through),
which ensures that wind turbines run smoothly without taking off the grid. This paper sets up the Simulink model, analyzes the
changing process of the double-fed induction wind generator stator flux, the cause of over current in rotor, the influence of the
voltage sag occurring time and the degree of voltage sag on the doubly-fed induction generator when the grid occurs the symmetrical
fault.Study two kinds of common technical means of LVGT (the rotor side converter and the crowbar circuit) and the improved
control strategy, of which respective advantages and disadvantages are analyzed and summarized.Finally, verify the correctness and
feasibility of the rotor side converter control strategy through simulating.

Keywords: low voltage ride through doubly-fed induction generator the rotor side converter the crowbar circuit
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Double-fed induction wind generator rotor side prolapse of PWM inverter

control strategy research

Fan Xingxing ; Wang Shuangwei;

Wang Yujun

(Instrument science and electrical engineering college, jilin university, changchun, 130022

Abstract: Based on the running characteristics of doubly-fed asynchronous wind power generation system, and compared with the

traditional cross - straight - to pay the converter system, this paper puts forward to a droop control strategy for the rotor side converter

in order to maintain the stability of power grid voltage and frequency, which is applied to two level voltage type double PWM

inverter of doubly-fed asynchronous wind power. In this paper, the principle of PWM inverter in the rotor side is introduced and by

the way of sagging power control, inverter for wind power generation system model is simulated .Besides, this paper achieved the

voltage and current harmonic analysis of the double-fed induction wind generator rotor side and the results analysis of the rectifier.

Finally it is concluded that the simulation results and the PWM inverter control of the rotor side scheme is verified the feasibility.

Key words: Wind power; Inverter; PWM; Droop control.
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The test of response character of static reactive power compensator SVC

Li Xiang; Cui Jianlei; Lv Han
(Instrumentation & Electrical Engineering, Jilin University,Changchun 130022,China )

Abstract: Nowdays because of the national vigorously promoting clean energy, clean energy is becoming more and more necessary.
because of the uncertainty of clean energy, it will cause a lot of problems; One of the most serious is a lack of reactive power and
unstable of the voltage . the solution is to reactive power compensation. Farm is equipped with a dynamic reactive power
compensation device of a certain capacity. In order to select an appropriate reactive power compensation device, it need to test
response characteristics for it.This paper introduces a technology based on virtual instrument, using the LabVIEW software in the PC
to create a dynamic reactive power compensation device response characteristic test system, realizing the test of reactive power
compensation device SVC response time ,obtaining the response time characteristic.
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Table 3-1 The voltage transformer basic electrical parameters
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2w lw| s | g | | &

o P
O T 0 O I
ig Iig E | 7| H

CHG-100V | 100 | 50H | 5 | 0.2 | 2.5K | 0.2 | 120
A v z v % v % v

% 3-2 HRERLEE CHG-500M EEABSS%

Table 3-2 Current transformer CHG - 500 - m basic electrical

parameters

P A N
# o gl u bl
M5 kS LE
G| B | B . S(ek

X

ik it &
CHG-500M | 1A | 50Hz | 2mA | 0.2% | 2KV | 0.3% | 2A
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Table 3-3 Current transformer CHG - 1000 - m basic

electrical parameters
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CHG-1000M | 5A | 50Hz | 5mV | 0.2% | 2KV | 0.2% | 10A
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Design and realization of precise oil weight measuring system model based on
HTG

Meng Qingchao; Li Jiping; Zuo Chengjun
(College of Instrumentation & Electrical Engineering, Jilin University, Changchun, 130012, China)

Abstract: To tackle the problems of the oil metering, such as large masses, low precision and sensitivity to temperature, the method

of oil tank measurement based on HTG is put forward, and a precise oil weight measuring system model is designed accordingly. The

system model is based on HTG, and the hardware part consists of the modules of data acquisition and display, which is realized by

temperature and pressure sensors. The data have been calculated precisely and the error of the model is also analyzed accurately.

Experiments show that the model has provided valuable reference for the actual oil metering systems.

Keywords: HTG; MAX1457; data processing
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Research of asynchronous motor fault diagnosis based on Matlab simulation
platform
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(College of instrumentation & Electrical Engineering, Jilin University,Changchun 130021,China )

Abstract:To do the common fault simulation like locked rotor,Section bar,power ground etc of the three-phase AC asynchronous

motor by MATLAB and anlyse the result using fft methed.Take several power ground signals as the training sample of the BP nerve

net.Then get the data processing and normalization. Take these parameters as the inputs of the nerve net. To judge the state of the

system and recgnize the fault after study train.
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11.9Nm. %%-FWr& i B2 2 s

[0

E 2 RLRHEFHEHERE
1 e E 5 BT S0 el 3 B 4 pir

7N
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— Signal to analy=z

@) Display selected signal () Display FFT window

Selected signal: 50 cycles. FFT window (in red): 40 cycles
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o
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4ental {50H=z) = 17 .37 . THD= 0.00%

Mag (% of Fundamental)

100 150
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El 3 RLEHEFHIEE TR

@ Deplay sekeched mgnal Comptay FFT wmadaw

Selected signal: 50 cycles FFT window (in red) £0 cycles

100
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"Iil ||I ’ = R R e
100 § :|J
o CE3 o4 06 0.8
Tirne (s}
FFT anabysiz

Fundangemtal {(S0Hz) = 17 43 . THD= 0.04%

Mg (% of Fundamental)

B 4 SHelESEFRRRTTE
DA b B S b S BN, 7R R D HALE
B I AR AR o O SR AEE ) 5%107-4%, TTTAE
FL ML R A W 2% B R L VO N 0.5% 2 45, #H
BEEABER

2.2 BENERERE
2.2.1 EEEHIEHERE
B R R AL T R R ek ), TR
T BYZERH B RN 7256 =1, REFHIn s fH v %
FPIRA . fERXFHEIL T, s=1, #£3# n=0, RIHZIHL
FEAME R T AL T IR o X AL 2E 47 7
B, I AL R R R B L, B FALE R
kR, SR LA R A5, BTLASCH 0 i
AR A 5 BT
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3 MR Z% FL Bk RS
3.1 WM BHHE TR E R
1T K ER 73 B AN T BE N2 I S LV IS A AL
BATZH, KSR FRA T ZE AV RRAIE 2
BAENRAMZTC. B, SRRRIE 2 5 i U
AL TN TEd, TEAE - RAZHEIE
ER/ANIREI, SHENLE . B R RS R L 2R
MIBK R ERAAERE, RENE SN MR AR AR
s BT Xotahs; RS EAETTRE LS THRIG
3.2 NZREEARRYIEER

PR I 252 W7 M EE T I R B B R
FHiRES), BIASBIER —RHEZ & LKA R
TR FECR A, XA —EREE PRG3R XU o
EZITEERINGHEA R 5, SRR
W20 L SN FR I 2 b ik, AT T
&P LR BT ) 2 (Bl BRASRY, SE HLAL
=R R SRS R KR I H R .

=
=

] I =1
,.:{"\I_ | "_{:th
n = [ — o
Wl
= gf—ale e

Three-Fhace  Three-Fhase Breaker
Pragramimal bie

8 WEHPEEE
ALK 3 2 BP MLk, MNZET S
N7, BEETSEEON 2¢7-1=13, #HEY SN
3. HINLE T B, & im0 B it B
TEAE IR — 105 X= [X1,X2,-+ Xn]/E M4 N,
W WS OV IEE (0.0.0); A A (1.0.0) B
AHB % (0.1.00; C AHBI#%(0.0.1); AB P I IbT 2%
(1.1.0); BC IR (0.1.1); AC P IIKT % (1.0.1);
I HURFEAIER 5 050 WL 1
B 19— A R L3 2

I 18] 0.0067 | 0.008 | 0.013 | 0.02 0. 05 0.1 0.2 1
1IEH | -326.84 | -249.36 | 163.58 | 277.42 | -11.75 | —1.91 1.28 0. 70
a -98.52 | —98.52 | 70.64 | 129.86 | —262.93 | 120. 11 | 201.26 |-186.17
b -302.21 | -269.98 | 83.35 | 221.96 | —32.08 | -85.57 | 88.75 | —0.85
¢ -188.70 | -188.70 | 265.16 | 23.66 | —-192.98 | 106.47 | —92.82 | 79.24
ab -96.31 |-117.00 | -34.57 | 121.15 | -111.91 | 99.34 | 31.57 | 183.59
ac -26.24 | 2.92 |126.37 | -85.66 | 83.23 | -95.36 | -163.77 | 171.09
be -201.84 | -179.63 | 175.01 | 68.43 | —84.49 | 15.37 | 34.36 | -1.19
=1 FHEMETEFHER
FE | 0.0067 | 0.008 | 0.013 0. 02 0.05 0.1 0.2 1
EH 0. 00 0.08 0. 66 1.00 0.73 0.43 0. 45 0.51
a 0.76 0.63 0.35 0.59 0. 00 1. 00 1. 00 0. 00
b 0.08 0. 00 0.39 0. 85 0. 67 0. 05 0. 69 0. 50
c 0. 46 0. 30 1.00 0. 30 0. 20 0.94 0.19 0.72
ab 0.77 0. 56 0. 00 0.57 0. 44 0. 90 0.54 1.00
ac 1.00 1.00 0. 54 0. 00 1.00 0. 00 0. 00 0.97
be 0. 42 0.33 0. 70 0. 42 0. 52 0.51 0. 54 0. 50

=2 BRI AR IR

3.3 HMZEMLEINGIMK
RIS SE
net=newff(minmax(X1),[17

3],{'tansig','logsig'},'trainlm');
net=init(net);
net.trainparam.epochs=1000;
net.trainparam.goal=0.00001;
LP.Ir=0.1;

net=train(net,X1,T1);

yl=sim(net,X1);

save bpnetwork 1.mat net

X test=x(:,1);

y_test=sim(net,X_test);

for i=1:3;

Y _test(i,:)=y_test(i,:)*(max(t(i,:))-min(t(i,:)))+mi
n(t(i,2));
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end B3N AR A AKE R A . BAHSE AR B, ACAH
Y test P kg B AT AR . IR REA an R 3, Wik g R
?% 4.
Ui R E S RECH 1000, F55 N 0.00001,
ST 0.1 SRS ST NG INZRes Rl 9:
B Neural Network Training Performance (plotperform), Epach 6, Performanc..| i |I=] | 52
. Best Training Performance is 9.0751e-006 at epoch 6
....... aon
g‘ 107?
10 3
10°L , \ l
0 1 2 4 5 6
6 Epochs
& 9 HEMBEINGEER
ARG | 0.76 0.63 0.35 | 0.59 | 0.00 | 1.00 1.00 | 0.00
BIHEHEH | 1 00 | 1.00 | 0.54 | 0.00 | 1.00 | 0.00 | 0.00 | 0.97
ACHHEHRIES | 6 03 | 0.00 | 0.39 | 0.85 | 0.67 | 0.05 | 0.69 | 0.50
F= 3 MREER
FEA P i A FRAE 4 SE FRgar H
1 A To e b 1.0.0 0.9998, 0, 0
2 B T2z b 4 % 0.1.0 0, 0.854,0
3 AC THZ b 55 1.0. 1 0.914, 0, 0. 793
=4 MiRLE

M LR, 2 I 2% 1) S B -5 B AR A
AR S, EBIGRRESR, WTH Tk
H TR 2 T

4 HEWE

A M mat lab i 5 =M 57 A HALAT LAk
AR B N ML, R R AL AR A
AW IR, — AR H 2 A il R, B
DAAfiMat labfi HOEA —E MR R . (HRFH
M2 P 5 BEAT 0 LI FE R B 12 W 22 O
—HpE . BT NTARMasnd, 1k
FORA RERIGREEA,  RIEE R Z AU A AR A
2w . Bk, RN sE e L ik
BEHUEL AW TT, A ok HELBL AR 2 W il R R DR B
TR WI %, £ ERE LRI TR
R, Rm T W, EBpRIRISICEE R, X
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T MRE R, TRREME S REERES
HDEGESSIVE (g S PEpO T =0th) (RPN - RS & E PN
. L, RABLINGR, HHid 2k £ m 2
HIEER A BHME A A S Ho B5 +0 EE,

SE R

17. 5KRE L. AW &R IZ WA, H EKFRK
B AR AL, 2006, 123~152,

18. %201, 6. MBS W75 e AL 5k
BEMAS. 2008, 27 (5).

19. SKENGE. 5325 B ALAE 2812 b R o[ L 24 A 18

e ZINET KR, 2009,

NI, AT, JE T N 2R 2% ) FE AL i 2

Wrift 5t . FHEZ I, 2008, 12

20.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

WMlete, 8. =55 B L i 5 R
L HALERE T . AR S Tk, 2009, 8.
KUFE o SRS 77 000 50 SR A T [ 2
PRl KIEBL TR, 2000.

] SLFE . =AH R0 ML R 12 T 5 e
HEMT. fERY, 2009, 2.

W5 o HLIRIE 3 AT 75 FL B AL MR 12 T e 1 R
o HARZR, 2007, 52 (3).

AR IE . HINLEBRS W AR . dbnt: HUk
HhAt, 1996, 367~375.

B, HEE. wmEMNBARE
MATLAB7 SEIL A6 5. W7 Dok At
2005, 99~104.

W, ST, T HIRAS S BT AE LB L
WIS W R R . A S AL T, 2007,
85

F 5, Elman #1258 W28 14E = Tj 5 0 B M e
Cir R A PR TR . 2009, (10):
161-163.

RS o B0 FHEMNZ N 28 1) 570 B L e
LW RGBT A Bk & AR . 2013,
40 (2): 145-149,

K ENE o BTN A AT R0 28 1 265 (1 57 25 FL L
T2 T [I]. K5 RS TR, 2011: 1-84.
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ET FPGA MIEEHFEME SRR

7K AAT 5

Y

w/NEs x| FH

CEMR S AR S RATRESR, KF 130021

B 27 METI RS (FPGA) MEZS A M (DDS) {5 S HI it 77 RARK 7 i%. it
PE S P AT AR IR =AM i RS HEINBE. [RI AT DG P AR A5 S AT IR S . LR
WEEERST . BETEM T BUEIR (PLL) £AR, flfE S MiRfaE . SEGMESIRMLIL, it sAe. AU,

VRS

KR HEMTAM ESI DA ATRAETEES] BUHIA

FE 4 2S: TN791 HEAFRIRED: A

Design of DDS signal generator based on FPGA

ZHANG Lin-hang; ZHAO Mei-cong; SHANG Xiao-hu; LIU Yang
(College of Instrument Science and Electrical Engineering, Jilin University,Changchun 130021)

Abstract: A method based on FPGA was presented for DDS signal generator. The DDS signal generator can provide sine wave,

triangle wave and square wave. Meanwhile, the frequency and amplitude of the signal are adjustable. PLL is used to make the output

signal frequency stability. This design has the advantages over the traditional signal generator of lower cost, smaller volume and

easier to implement.

Key words: DDS Signal generator FPGA PLL

0 HIE

il

BHBEH A EAR (Direct Digital Synthesis)
Fe T BUREEOR RIS, 0 H & ik A B
TEAG 5, AR MAE AL T [ 52 1 25 25 4 22 w] DL
7. DDS {5 VRS 77 P m, SR s LR,
By A M G, (ET4E . DDS EIACHL ¥ 2%
PR BAEBOR B R, B2k PCS/ PCN R4, i,
PREES, BARTZHNA.

WA 9RFE I TRES] (FPGA) BETHR G
P, T HER BRI EE 70
R, BASERE. S, sl KA &
ft#R DIREIRFME . PLL BN & —Fh R S 1542
) Jo B S T R A A T REROR, HAE A 2
H HL R i H ) I A 5 AR B 2 2 I B AR R (R
. T Altera Cyclone %11 FPGA %1} PLL

IS HOT: AT
WiH 2R, A
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F#|/E DDS 15 59, G&A XSl DDS HAR,
W RIS E e R AR S IOMERE, FRARA = A .

1 DDSESHEMEH TR

3T FPGA, H Quartus2 ¥ i@t VHDL iE
ST ¥, Wit PLL BRI HIA R T
VEI B, LRAE A A TAESER ) [R5 vt A e
FEAE R GRS 4y, S T E ROM SR F=AE IE 5%
W =M TTHG FFHEAT P TR AL,
0 I R AL T T RAS R T R RN A U . P22 D\A
B, Wi S . midiEs] DA B5REEE
SR 4 S S IR .

2 DDS {8 SRR vk

1% ] Altera /A @ f] Cyclonell EP2C5T144C8N
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ORERER RS $24t S0M B RGR ahik A
FPGA U WEMBIAHIA, B VHDL & & Bt 8t
FHIR S H — A SOM R B R A A il 5 19 1
TAER D . RGN 16 405 b ftgs 5 0
P, JE I A A AR P A A% ] 7 PFSK,
PASK/PSK 43 5#lli% X NCOFSK. NCOASK/PSK 1%
Be, P55 ASKOUT. PSKOUT. FSKOUT.
B A S s B 0 7 R IE R PC ok
TIAE T EIEE DA ##, B ESH
PSS, 158 DDS 5 SR HES

— W B
é%A%PLLA$ﬁ$E44*ﬁﬁ%44>&%Ag*ﬁﬁﬁ l
i 7K s ROM| |#l%P|— DA

FPGA o

1 BRI RIEAEE
Fig.1 Block diagram of the total design

BICREE | SHEPD BIREbIR
el 08 0 2
LPF
Fi Fo=Fi/N

— FilN » PD LPF VCO T

El2 $iEIF (PLL) [RIEME
Fig.2 Block diagram of PLL

PR AR ISR i

WSR3y 100HZ, BT 9iE FEIR 5%,
SR AR S92 I ) SR AR ) 5 AR K A )
0 T A A o R SO i A . R G S B AT
RS, BT 2 AR 5 A
4y WA /NEHE T00HZ 1 10 £5.100 £5E) 1KHZ.
10KHZ o 3XHFF MK 2 /)5 b ) B A5 23 20 A8 8 mT AR
b 1 2 BT 7 AR

RN EIANEE, HAR (D) TUE

f./ f

N
i, 2 /2 s Yoy K mERER. W

f, =100HZ

H B AR O I K I, WA K

EHRINEF5HE 100HZ FHTR 7 K 3, id

Jy DK o B A D AR AR, ) 7 DU
frofes $oss i DK 4.
f,=k f_/2" (1)

f =2MHze40% =800KHz + 100KHz (2)

_Jae 3OMHZ ) Jeghz £ 100HZ )

min 2 N 22

FAAL B2 it

AIAL R ANES B — A N AL 2 gy il — AN 2547
. M ARG B ETHEEERIEE, E—A
i 30 A A7 AL 5 43R = (AR A B 36 N B
DAL, M WAL BB AR 2 AR 2,
[i] B AR A1 S A% [ 4 i 28 3EA T AR A 2

ﬁ$?J—>Ni\ié7m%%

3 FEEmMEBEIT

Fig.3 Block diagram of the phase accumulator

BT R 5 T BN T IR B A, T
HERE 5K 8o 8 . ha (2) Al
Gyt Rhnds 71K N=24,

BT ROM #it:

FRAf e 7 Th 2 () LR B ROML il 26
(A IVAEZE S I N = o I 2 B v < DX O VA
N8, FrLlikdE ROM KA DAC M7 KA
—3, ML EE N 8 K. BTEAFAE AR
FAARLL Som s B 00 m 8 ArAE bk 28k st H ikt
1734k, A A AL N k] IR SRR . H
MATLAB A7 7 A IR 52 2040 -

>> clear tic;

t=2%*pi/256

t=[0:t:2%pi];

y=128%*sin(t)+128;

round(y);

t =0.0245

ans

BRI RN 8 A ik h EdE, &
i (L% 2 7E 00000000-11111111 [XA]PY o #¢Ji5 Il
A EN kI %HE F VHDL 4% 5 F2 7 SE 80 IE 5%
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ROM ¥t

VAT B T

HP F DAC & g8k, HA%E—F DAC fE
RNERE RS, ERHREEAESEEES
PR R . 55— F DAC FHTIRES Y, S8

J5 I R N — F DAC YE NS — A DAC [t
HEERL R, AT SEE I 5 R Y o
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A AN SRR, i E A A S T
PAPAAEIE SR =M T AR HEkU,
ERCHL7 &SN [ (VAN 20 R BBV K3 DR TE P
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by RO L
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4 ESRMEE

Fig.4 Simulation diagram of the signal source
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AT SERFNEM B RIBO TSR ER RGN

T ¥4,

'HT
MR BRI 5 TR,

i

KFHF 130022)

TR Oy IR BN i R A R ) A B ) R B P 2 T S MR el R R L ) T 22 R
WG, 1F 7y 9 2 e, A R SRR, BB RO, RS ZE M TRORREEL, ORI A/D BEHRL,
SR, BRI . Oy TR OK IR BRI, A T BR i LA K BNC Bk AR 9 M5 5 2k FEMRAE F /N BELAE LB 0. 1
BRAE. 0.5 WA CAAERS S T G AR, SN, HORAEER A Y RS 2 1) ri BEL A v Z2 3 UK 23 10
PERE, N TSRO BERAER] T DC-DC KLtk LIS BEIE S+ — AR AR RGN T IRThAE ks LR SRR . R ThFE
Pl 85, FRRRGRMIIAE. M — D REREEIIZOR PR, "o PR, ([RIFER 2K,

REF: RN R EDBOCES: RS A/D Hedt; DC-DC RIJEBEEL; i EDER

Wheatstone bridge design principle for measuring small resistance

handwriting system based on the drawing board

Wang Ziyun ; Huang Weining ; Zhao Yifu
( Instrument Science and Electrical Engineering, Jilin University, Changchun 130022 )

Abstract: Based on the principle of measuring small resistance Wheatstone bridge handwritten drawing board systems in order to

achieve the title of the contact position to accurately identify the requirements of high resolution and design, the work is divided into

multi-output power supply modules, voltage reference module , Wheatstone bridge modules , precision differential amplifier module,

high-precision A / D module , controller module , display module. To minimize interference , the use of shielded wire as a signal line

and a BNC connector ; bridge using a small value resistor ( 0.1 ohms, 0.5 ohms ) to accurately reflect changes in resistance of the

painted sheet , more measurement ; amplifier module using a high precision resistors to improve the performance of the differential

amplifier , power amplifier in order to use a DC-DC module to provide positive and negative twelve volt power supply. The system

uses a low-power high-precision reference source , low-power controller, reduce the power consumption of the system. Such a system

can meet the requirements of high-precision, high-resolution , low power requirements .

Keywords: micro precision resistor bridge; differential amplifier; precision A/D converter; DC-DC power modules; median filter
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1.1 BEFR

FRE G P SRS B EDR, BRI R AR AL
/N, AR MR, DA AERGEE,
SR FH EL BFLAT Q0 i 2 67 (1 77 v o HL BELATR e LR 1) 2
PG S AL RAS o A I B B i N 5 P AR L T
FHAT A BEAR, IR FE T2 AR I B B AR AL s 2 K
2R IRl , R EOC R, (BS54, 53145
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R G MR E S AEJRZE TN HBH LR DA
ERRRE AR BT, R R B,
AR Y A LA R 2 fid mi s EASAGIN 7 AR AR/
R HL AR AR HE R i ZE B TBOR R TR, 19 21
G52 A/DBEHANEE, i A5 2 H EOR SR
AGHIRAE AT

SEREEE ) RABHARES
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Y A KB ERSE = 24igm RELE

A A

A A A
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= I, =
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1 RgRiEE
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REUEL U ME S I R Z 2P0, PR BORHS
RO, MBS HERA ) S i 2 mr e, an SR A R
WaeRE, HPRWAHEMELAEHMRG 7% 815, =
XPHRAR (15 Hd K. 1 FRE TR ZE, &
EAMA . BT LR SN 0.008 K,
HEAATE,
PRI HIE T Za T
1. fERHSLIENES, S8 REBRES 7R
NET.
2. REYH ad ML LEN SRR
HBH, HICEEIBAEA BNC 2k LREET
.
1.3EERAR
A8 P AT RS 8 LM317 85 F (R R A =X
LM317 &% H a8 f2 k8 o, Al DL fit
1.2V~3.7V [RSE B Mfa e i, feis fddad
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A TE (1 FE R R L B L A8 LM317 08 A ) S
TR e G iE M G R, FR PR ALRR R (0 L kR
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nV/VHz (1 kHz)
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17 Vips JEFEER, 63 MHz 1 2575 98

IREI AR HL 10 pv

o R AR B2 126 dBOGUAR HLE N 11 V)

T EA 251,800,000
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RUONRF A S5 X AN K, BRI % T
TR AL B ) A/D B . AR &
BRI %, Wuk$E TLC2543.

1. 6MCU #ZUE It
A RGIEFE STC 2w 1 HL STC12C5A6082
VERRZ ORI AL BE A -
EARZ ) 51 KA, EHEEN STC A
AT R R AN HEBA ST, BAAEA 8051
B4 B, mAHEFNHEA KEERE
FFAifies HA& FLASH T2/, W STC12C5A60S82
R AL R E E A RS 60K FLASH ROMLIX A T2
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An intelligent and safer design of multi-function temperature adjustable water

dispenser

Peng Xing-xing, Yang Kai-qi , Linjie, Duan Qing-ming

(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: In view of the shortcomings in the traditional water dispenser, this paper provides a smarter and more energy-efficient

design. In this design the controller of water dispenser was MCU, the sensor of water temperature was DS18B20, and the keyboard

and six-interlock switch were used as human interface device to set water temperature and choose operation modes. All of this

information was showed by LCD. Two cans were needed to store the raw water and boiled water. The volume of the water in the

cans determinated by sensor was used to choose operating modes, automatic power off mode for shortage of water and

automatically mode switch for unattended time. The experimental results show that this design can meet the demands of friendly

operation interface, energy-saving and intelligence.

Keywords: Temperature setting; Multilevel model; Energy saving and safety; Automatic control
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Fig.1 Water machine system block diagram
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XEIE: WMANMES  BUBRHME  EHZIHT MATLAB

The Microtremor Characteristic Waveform Automatic Analysis System Design

ZHOU Xiao-hua ;WANG Xiao-dan; JIA Fang-fang; LIU Nan-nan
(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130021, China)

Abstract: The microtremor carried information closely related to the shallow crust media, and we can take advantage of the
microtremor to do site evaluation and nondestructive testing, etc. We design a microtremor characteristic waveform automatic
analysis system, for the convenience of field data scrapers and waveform characteristic analysis in the field microtremor exploration
experiment, etc.The system apply to mathematical software MATLAB to write the corresponding program to microtremor anomaly
characteristics of the signal recorded data to collect, record, analysis, etc. The signal characteristic waveform quantization processing,
characteristic waveform automatic picking can be realized. The waveform amplitude spectrum analysis, automatic generation of the
data file and results graphics can be automatically generated. The application results show that micro signal waveform characteristics
of the automatic analysis system can analysis of micro signal, which can meet the actual needs of users.

Keywords: micro signal; waveform characteristics; automatic analysis; MATLAB
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