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Dynamic Modeling and PID Control for Two Degrees of Freedom Helicopter

Yu Xiaoman; Chen Youcong; Ma Dongxu
(The College of Instrument Science & Electrical Engineering ,Jilin University, ChangChun, 130022, China)

Abstract: Because of the high cost and risk in the control of the unmanned helicopter,the article is based on the designed

semi-physical simulation platform of two degrees of freedom helicopter system,firstly,according to aerodynamics theory and

Euler-Lagrange equation,etc,building the mathematical model of the system .And then,by means of automatic control theory,the PID

Control algorithm with robustness is finished.At the same time,by presenting the model on the MATLAB/Simulink simulation

environment,the comparison of output waveforms with the model without controlling algorithm on the same condition proves its

effectiveness. When the algorithm is applied to the semi-physical simulation platform,the model can keep balance rapidly at the given

degree and having anti-interference characteristics,which shows the feasibility.
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Design of sleeveless blood pressure measuring instrument based on pulse wave
transit time

liushuainan; zhanggqilin; xuchuanbin
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130022,China)

Abstract: Blood pressure is one of the important physiological parameters of human body, it can reflect the function of human heart
and blood vessels, is the important basis to estimate disease and observe the effect of the treatment.This study designs a
sleeveless blood pressure measuring instrument, it mainly consists of four parts, including pulse wave measuring, data processing,
feature point extraction and mathematical modeling. Single chip microcomputer processes the data from the output of pulse wave
measuring part and sends it to the PC in the way of asynchronous serial communication, the PC software extracts pulse wave feature
points and calculates the pulse wave transit time, then builds the relationship formula between the pulse wave transit time and blood
pressure, thus can achieve sleeveless blood pressure measurement.The experimental results show that the pulse wave range achieve
20-250 beats / minute, the pulse wave precision achieve 1.4% / minute, systolic blood pressure range achieve 40-250mmHg,diastolic
blood pressure range achieve 40-250mmHg,the average voltage range achieve 40-250mmHg, blood pressure accuracy achieve +
3mmHg,and at the same time, the standard deviation of blood pressure measurement is less than 8mmHg, which is satisfied with
the standard made by AAMI, so the instrument can be applied in the medical care preliminary.

Key words: sleeveless; blood pressure measurement; feature point; pulse wave transit time; mathematical model
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Table 2.1 Chinese average normal blood pressure

reference value

g REE (B) | RER GO | BKE (B | BKE (O
1620 % 115mmHg 110 mmHg 73 mmHg 70 mmHg
2025 % 115mmHg | 110mmHg | 73 mmHg 71 mmHg
2630 % 115mmHg | 112mmHg | 75 mmHg 73 mmHg
3135 % 117 mmHg 114 mmHg 76 mmHg 74 mmHg
36-40 % 120mmHg | 116mmHg | 80 mmHg 77 mmHg
4145 % 124mmHg | 122mmHg | 81 mmHg 78 mmHg
46-50 % 128 mmHg 128 mmHg 82 mmHg 79 mmHg
51-55 % 134 mmHg 134 mmHg 84 mmHg 80 mmHg
56-60 % 137 mmHg 139 mmHg 84 mmHg 82 mmHg
61-65 % 148 mmHg | 145mmHg | 86 mmHg 83 mmHg
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Research MFCC based speaker recognition technology

HeYing; XuLijiao; ChenShaokang
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun, 130061, China)

Abstract: Speaker recognition is through the speaker's voice feature to automatically identify the speaker's identity, which in many
areas have a very unique advantages and good prospects for development. Due to the development needs of the application and digital
signal processing technology, the speaker recognition technology research has been extensive and in-depth development. Although the
study of speaker recognition technology has gradually entered the practical applications, but in the effective integration of the existing
characteristic parameter extraction and new voice features and parameters for the selection of the reference model is still hot and
difficult research. This design simulation using MATLAB software implements a speaker recognition system. Feature extraction,
chose Mel cepstral coefficients (MFCC) and the first difference as speaker recognition feature parameters collectively describe the
speaker's personality traits. Aspects of recognition algorithms, dynamic time warping (DTW) recognition algorithm, the algorithm
uses the data used in the process continue to amend the original template, so the template successive perfecting. Experimental results
show that the characteristic parameter extraction method proposed in this paper and its binding to its first difference can significantly
improve system performance with fast speed, small amount of calculation, the error rate is low.

Key words: Speaker Recognition Mel Cepstral DTW
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Fig.1 Principle of speaker recognition system
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The research and design of the single oil well tank of information monitoring and
control system

Wang Qian; Yang Yujing; Li Chang
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun, 130061, China)

Abstract: This article makes design of the single oil well tank’s information monitoring and control system and mainly aimed at the
questions which the single oil well tank exists now,such as the single oil well tank can’t give feedbacks in time,petroleum may be
stolen and the producting of petroleum waste too much manpower resource.This system makes MCU to be the main control and
measure unit and adopts distributed measurement to collect the information of petroleum in the single oil well
tank,includingtemperature,liquid lever and flow.The system can prevent petroleum solidification and install the anti-theft alarm
device.In the end,the system passes the tested information to the computer terminal by the GSM network.This project makes the
long-range control of the single oil well tank come ture,and significantly improves the productivity efficiency, and also saves the cost
of production.

GSM network

Key words: The single oil well tank Distributed measurement  Information control
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TAME; HRK: KR KRR

CEMRE R SRR TR KEF 130026

WHEE: P Re i R FRR =Ry 2, SEBL TN R E M AS AE A RUE AT R E
BN E B3t ERA ISR, BERR T W BRI 1R B R, R T D R
o ZARIATIE SR 1 Hz~1 MHz, WBEEYERE: 0.1 V~10 V, MELRIMENRENT 1% HHE
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The System Design of a Smart Voltmeter with Multi-demodulations

Qian Chenghui, Bin Kangcheng, Zhang Hanliang, Song Jibin
( College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: Based on three demodulations, this smart voltmeter is capable of the automatic measurement of peak value, effective value
and average value of any periodic AC signals. By applying digital filtering algorithm, the voltmeter provides better resistance to burrs
and low amplitude random noise, which as a result, improved the systematic accuracy. The voltmeter input frequency is ranging from
1 Hz to 1 MHz, with an amplitude range from 0.1 V to 10 V and a relative error less than = 1%. With its tiny size and light weight,
this voltmeter drastically promoted the function upgrade of digital multimeter products on the market.

Key words: Smart voltmeter; Peak detection; RMS detection; Average detection; Wideband; Excluding extreme value averaging filter
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Abstract: This paper proposed a voltage stabilized topology model of multi-input DC/DC based on buck circuits in terms that the
prevalent multi-input DC control algorithm had been relatively complicated , because the complementary clean energy generation
systems have characteristics of intermittent and random. The model can steady voltage in any value of input voltage, providing
relatively simple control methods, to ensure stable load and improved the efficiency of generating electricity of clean energy. This
paper analysed the theory of the model, simulating the three-input circuits of model validation in Matlab software and carried out the
experiments by using an input of solar and wind energy. It proved that the topology model not only had plenty of advantages of buck

circuits, but also achieved a better use of complementary energy in complementary clean Energy generation systems with multi-Input
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Multi-Input DC/DC Topology Model for Complementary Clean Energy
Generation System

DING Sibao, ZHENG Bowen, ZHAO Zibo
(College of Instrumentation&Electrical Engineering ,Jilin University, Jilin Changchun 130026,china)

DC/DC circuit and improved the stability and feasibility of the output of systems.

Key words: Complementary clean energy; topology model; DC/DC; buck circuit
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A Design of Quadrotor with Self-navigation

Li Fengru; Zhu Jinbao;

Zhong Ying;

(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130000, China)

Abstract: The quadrotor used to require specialists to be under control, which limited its population and application. This Essay

depicts a new kind of GPS-based and self-control quadrotor which can be navigated by the electrical compass and the optic-flow

module. The GPS module can provide the aircraft with position information and the electrical compass offers feedback of orientation

data, while the optic-flow module overcomes the drawback, the data diverge, caused by the errors which low-cost MEMS inertial

navigation System accumulates. These components improve the accuracy of hovering. This kind of quadrotor can hover in the air and

can fly along the routines which are set in advanced.

Key words: Quadrotor Joint navigation Self-control Hovering
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Workpiece dimension measurement based on digital image processing technology

Ling zhenyou;Ling chenyu;Deng shengzhong

(Jilin university instrument science and engineering institute,changchun, 130012 )

Abstract: With the popularity of computers in various fields and technology continues to improve, the intelligent level of metal
workpieces manufactured in China is also growing. For the shortcomings of the current workpiece dimension measurement, were
studied by means of digital image processing technique to measure the dimensions of the workpiece. Using MATLAB to design an
intelligent measurement system of workpiece size, the device consists of camera systems, data transmission device, image processing
system and other system components. Applying the principle of indirect measurements, calibration using standard reference material,
and then to measure the actual size of the workpiece.
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=1 ARER

Tzble.1 The measured results

Bl PILPE PELEME T ALPIE FiLAME | AILEGERE

{mm} {mm?} {mm?} {mm) {mm}

1 10.722 14.706 23048 27551 145.063

2 10.633 14.621 24168 27.632 145.102

3 10.536 14.762 24.623 27.684 145.120

4 10.832 14.920 24765 27.362 145.058

5 10.610 14.870 24 544 27.822 145.032
TR 1050 15.0 25.00 78.00 143.00
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High-power wireless charger design

Xiao Chang-cheng; Guo Qun; Hao Ren-pu
(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: Based on the principle of electromagnetic induction and the analysis of wireless charging technology as well as basic
structure , to design the wireless charging circuit’s main circuit, resonant circuit and the transmitter and receiver coils, and make
wireless charging device. The device’s core parts are transmitting and receiving coils, PMW wave signals generated by chip SG3525
are transmitted through the push-pull driver to chip KD301, and then signals in KD301 drive the Infineon's chip IPW60OR041C6 to
convert the DC to high-frequency AC, which can be transmitted wirelessly. When the primary and secondary coils are mutually
touching, the practical test of the device shows that the efficiency can reach 75%.

Key words: Wireless charging Resonant coupling
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The design and implementation of intelligent garbage collection car

QIN Peng-fei;CHEN Chuan-qi; WEI An-wen
(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130022,China)

Abstract: The main content of this article is the research and development of a smart car which is based on the stm32F103 micro

controller..The design aims to design and implement a smart car,which main functions are the preset trajectory travel and garbage

collection.The design of the car consists of four modules. They are called power system design, control system design, image

recognition system design and wireless communication system design. Power system with four-wheel design architecture uses DC

motor. Control system uses stm32f103 chip as the core, by changing the duty cycle of the output PWM wave to implement the trolley

travel control. Image recognition system uses the camera to identify the road ahead, which can automatically avoid obstacles. The

electrical design of trash implements the wireless communications between trash and car. which makes the car complete the design

requirements.

Keywords: Smart Car Garbage collection STM32F103 Wireless communication
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Portable air humidifier based on the two-wheel self-balanced vehicle

Wang Hao;

Guo Ying jie;

Li Jia

(College of Instrument science and electrical engineering, Jilin University, Changchun 130000,China)

Abstract: The ordinary air humidifier humidification scope is limited, and it can't adjust the indoor humidity. Portable air humidifier

of the two-wheel self-balanced vehicle can move to indoor humidifying. It uses single-chip microcomputer control technology and

PID control for the entire indoor humidity balance, and it can monitor the indoor humidity.

Key words: Two-wheel self-balanced vehicle Air humidifier
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ENAE AR L ARE
1 35% 45%
2 35% 44%
3 34% 42%
4 33% 44%
5 32% 43%

Table 1 Different weather humidity test table
S T R IR | RZRE | FTREH
1 AR 31% 42% 2h
2 EES 38% 46% 1h
3 ESTPN 35% 45% 1.5h
4 R 36% 43% 1.3h
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Design and implementation of multifunction distributed environmental
monitoring system

Chen Gang; Zhang Jia xin; Guo Ning
(College of Instrument science and electrical engineering, Jilin University, Changchun 130000,China)

Abstract: This paper introduces a design that STC89C52 high-performance single chip micro controller as the core, using

temperature and humidity sensor DHT11 dust, smoke detectors MQ - 2 and sensor DSM501 air data, and pass by GPRS module to

send first place machine distributed environmental monitoring system. The system can quickly and real-time monitoring of the key

data index system environment, and the wireless signal coverage through general packet radio service (GPRS) technology will

monitor the data sent to the specified upper machine, overcome before enough relevant data monitoring system in real time,

shortcomings and so on instrument bulk is not convenient to carry, is the future focus direction of the field.

Key words: Environmental Monitoring STC89C52
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Design and Research of Anti-Fatigued Driving System Based on Human Eye

Recognition

Wang Zheng; Zuo Lianrui; Wang Tianzi
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: The system is designed to monitor driver’s fatigue based on human eye image recognition technology. Designed and

proposed a process to determine the degree of fatigue with image information. First directly locate human eye via Viola-Jones

algorithm, then get width-to-length ratio Q of human eyes, and finally established a correlation model of Q and fatigue. As experiment

shows, the proposed eye-locating method with capability of different head postures runs more than 50% much faster than

conventional ways; the established "Q — eye open level" model has good linearity with adaptation to different drivers. Simulate real

driving environment for testing, the system can give alarms when driver’s fatigue is detected within 1 second, which bestows a place

in the field of anti -fatigue safe driving applications.

Key words: image processing; fatigued driving; safe driving; eye recognition; Viola-Jones algorithm
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Design of baby sleep monitoring system based on STM32

Zhou Zewen; Yan Dawei; Wang TianHui

(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130000, China)
Abstract: With the development of science and technology, in order to take care of the baby better, we propose an infant sleep
monitoring system based on STM32F103 microcontroller. The system has a function of kicked quilt detection, to detect the cover
state of the baby's quilt using the temperature and humidity sensors which is placed under the mattress. When the temperature and
humidity sensors placed under the mattress have monitor the baby's sleep area with no quilt covering, the system plays music to
arouse the attention of parents. There is the function of precise temperature detection, it uses AD590, a current-output temperature
sensor, to measure the body’s temperature, the various information is displayed by the LCD, which is LCD5110. After testing, the
system is reliable, low-cost, and practical.

Key words: STM32F103 microcontroller sleep monitor
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Development of magnetic electrode high density resistivity instrument

Qiu Zhuo; Wan Qi; Song Xinhua
(College of instrumentation &Electrical Engineering, Jilin University, Changchun 130061, China)

Abstract: High density resistivity method is one of the effective tools for geophysical exploration, which is widely used in the

detection of underground mineral resources and the prevention of debris flow disasters. High density electrical equipment used in the

electrode is often the metal electrodes or non polarizable electrode, in using process needs to be buried deeply in the ground, and then

through the lead wire is connected to the host, it is difficult and unable to break into the electrodein in some high density electrical

prospecting . This topic researchs magnetic electrode in a high density electrical equipment, which can overcome the traditional metal

electrode or non polarizable electrode in the use of the lack and increase the range and practicality of high-density electrical

prospecting apparatus, preventing electrode is driven into the ground and causing electrode wear, and at the same time, it can improve

the work efficiency, realize the data of rapid measurement.

Key words: Physical exploration High density electrical instrument Magnetic electrode
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Figure. 1.1 schematic diagram of magnetic electrode and
high density resistivity method
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Table4.1 magnetic electrode measurement data

PR (m) BAL (mV)
0 5000

0.2 4018

0.4 3007

0.6 1996

0.8 1004

1.0 0

% 4.2 EERERNEHIE

Table 4.2 metal electrode measurement data

FEE (m) AL (mV)
0 5000

0.2 4009

0.4 3017

0.6 2006

0.8 1002

1.0 0
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Research of droplet velocity, speed control and alarm devices

Liu Guangcai; Tian Yu; Shi Hanyao

(jilin university instrument science and engineering institute,changchun, 130026 )

Abstract: With the popularization and application of computer technology in various fields and continuously improving, China's
medical equipment industry intelligence level also is growing.For the defects in the current medical liquid monitoring, this paper
studies the liquid drip monitoring program.Using single-chip microcomputer to design a liquid drop speed of intelligentmonitor and

control device,with droplet velocity system,drip rate control system,the display device,keyboard,alarm system and so on.with the
principle of drinking water as the height difference between the pressure variation and change,by controlling the stepping motor to
control the drip rate lift. Droplet velocity can be used to set the keyboard.The range is from 30 to 140 (drops / min),control error in the

range of about 10% =+ 1 drop.Change the setting from the play bit rate basically stable adjustment time of the whole process less

than 3 minutes. At the same time the water reaches below the warning line can send an alarm signal.

Key words: Drop speed Alarm device
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Research of Virtual seismograph data preprocessing

Guo Haozhe;Wang Danyang; Wang Yang
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026,China)

Abstract: In the course of geophysical, collected signals due to interference by Geophones, and complex construction site, making
acquisition system the data corrupted by noise, inconsistent or incomplete, lead acquisition to seismic waves are not satisfactory,
errors or errors are brought to subsequent analysis. To solve this problem, proposed virtual seismic data processing based on Matlab
simulation research. By eliminating waste road, vertical stacking, automatic gain and filtering methods, removed some noise in
seismic data and available information, improve the seismic data in the signal strength. Simulation results show that virtual
seismograph data pre-processing can improve the signal to noise ratio of seismic signals, and through its processing of seismic data of
24 results, virtual seismograph data pre-processing is a certain practical and meaningful.

Key words: Virtual seismograph  seismic wave

signal to noise ratio  preprocessing
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Virtual seismic design based on LabVIEW

Lu Xiaolong; Liu Yanhui; Qin Meiqi

(jilin university instrument science and engineering institute,changchun, 130012 )

Abstract: Field seismic exploration need to spend a lot of manpower and resources, it is difficult to achieve teach. The essay designs
a virtual earthquake instrument that is based on the software of LabVIEW and simulating of the whole process of field seismic
exploration. Let we can learn knowledge of seismic exploration in the interior and mastering the basics of operation. Designing
exploration process is divided into multiple modules. It is to programming by the LabVIEW. Filter consists of the LMS algorithm that
is making use of the MATLAB to programming. Be based on a single signal to build multichannel signal by the way of building array.
Through reading and comparison of the actual measurement signal, Verifying the correctness of the virtual earthquake instrument and
proving the feasibility study field seismic exploration in the Interior.

Key words: Virtual instrument Seismograph LabVIEW
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I end
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1 —b=B+35/Fs;
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Fig.8 Filtering algorithm program
N T IS UEPESBCREFIR, b0 B8 BT e
ffEmeLl, HREGERFnE 9.
[ et

N

L P

-
=]

9 HEESERL
Fig.9 Calculating a signal to noise ratio

4.2 BREL

AR BT A B A7 AR R S K DB S R 4
PLtxt # A SCHEAF A SHL. £ LabVIEW 1, ]
BN TR VORIERS G SR, LT 4T
i SR I N T AE AN TH S LA o, AT SEE
BRI — DRt BORBIRAA LI 10,

&9



ERAFNBAFEER TEF 2016 £ L3 F 7 0k X E

resolution (16 bit) L

=
b

byte order

pleednh}
el | I e

B 10 EEEERF

Fig.10 Waveform stored program
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MRS parameter extraction method based on BP neural network

JIANG Jin-ming;ZHOU Zhen-yu; YANG Ying JIANG Chuan-dong;
(Instrument Science and Electrical Engineering, Jilin University, Changchun 130000)

Abstract: To achieve the MRS signal, that initial NMR signal amplitude detecting groundwater, the average decay time, frequency
deviation, extract the initial phase of the four key parameters, this paper presents a nonlinear fitting method of BP neural network
based on the study of the non-BP neural network modeling linear fit to achieve the extraction and graphical user interface design four
key parameters. Respectively, using linear fitting, nonlinear curve fitting and MRS parameter extraction method BP neural network
based on four different parameters SNR MRS signal is extracted to obtain MRS parameter extraction method BP neural network

based on the accuracy and stability highest.
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¥, SMENG . RAMEUS A BRI RS, W
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Table 1 SNR=20 parameter extraction result of the comparison
WA
B ) IR ) A . oG] .
SNR=20 FIE | RE% \ RE Y g RE% o R %
BFA] (s) WZ (Hz) AHAL (rad)
(nV)
erERlE 200.139 0.070 0.320 20.050 0.498 0.480 0.004 0.410
AR MRS | 200.294 0.147 0.400 0.100 0.500 0.020 | 5.721e-004 | 0.005
BP 2 M 4%
o 200. 023 0.012 0. 400 0.025 0.500 0.020 0. 001 0.010
ELMME
=2 5IEEER 10 SHEIRMGE R LR
Table 2 SNR=10 parameter extraction result of the comparison
WA 453 ik A WIUh
SNR=10 PRI W% B[R (s) BE% Wz BEY% | MAL (rad) | BE%
(nV) (Hz)
S 193.631 3.184 0.321 19.725 0.496 0.880 0.008 0.750
eS| 200.588 0.294 0.399 0.200 0.500 0.040 0.001 0.110
BP £
ZAELE TR, | 199.630 0.185 0.400 0.025 0.498 0.320 0.0002 0.020
I
[=]
3 15 5 BHIRMEREE
Table 3 SNR=5 parameter extraction result of the comparison
Wl TE IR A WA
SNR=5 PRl WEY% | 1E () | RE% Wz REY% | ML (rad) | RE%
(nV) (Hz)
S 173.320 13.340 0.322 19.400 0.494 1.260 0.011 1.060
eS| 201.176 0.588 0.398 0.400 0.500 0.060 0.002 0.230
BP {122 fA 4%
JELMERIE | 199.819 0.091 0.401 0.125 0.502 0.340 0.001 0.100
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SNR=1 YA T 25 3 ek LIS LGl
PRI WEY% | W () | BE% 2 WFEY% | MA (rad) | RE%
(nV) (Hz)
A 197.444 1.278 -0.014 PRZE -11.695 PRZE 16.261 PRZE
SN SUPN SUPN
LR PERL 205.891 2.945 0.392 1.975 0.500 0.180 0.011 1.050
&
BP £
#AELR M 196.660 -1.667 0.482 -3.645 0.411 2.825 0.011 1.074
iV
=5 5MEEER 0.1 SEUIREEE RELE
Table 5 SNR=0.1parameter extraction result of the comparison
SNR=0.1 WIUh SRR A WA
PRIR WY | WE () BEY Wz W% | MAL (rad) | RE%
(nV) (Hz)
A _— RZE -0.015 RZE -10.824 RZE 4.829 R
SUIDN SN SUIDN U
JELRPERLA 308.227 54.113 0.279 30.300 1.870 274.020 -0.927 92.710
BP #i£2
2 AELR 194.380 -2.810 0.436 8.943 0.456 -8.786 0.101 10.102
é\
PR S BRI 22 #£,2007,50 (3):890~896.
40 H
5 'é” = 4. FNS. Bs AR T o BERAER =4k EEE DR
. . . , . TR
AR S, JELRPEIL S, BP HHE8m% PR, 2007 4
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Intelligent Cruise robot Based on Multi-sensor Detection

FU Bo; GAO Song; SONG Chunyu; YANG Guang
(College of insrumentation and Electrical Engineering, Jilin University, Changchun 130022,China)

Abstract: Alone at home for the elderly to design a set of security issues on the tube infrared sensors, smoke sensors, infrared obstacle
avoidance sensors and other multi-sensor in one of the intelligent cruise robots. Coordinated by the main controller, complete tracking,
obstacle avoidance, smoke alarms, video transmission and other functions. Trolley through the host computer for remote control,
real-time transmission of images collected on-site environment. Smart Cruise effects of the present device can meet the current
development requirements, its small body, full-featured, practical, with a wide range of market applications, reducing the possibility
of accidents.
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Design and implementation of the portable UV detector based on Android system

Liu Jie; Jiang Bo; Zheng Ruyi; Zhao Wei
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130061)

Abstract: It introduces an ultraviolet detector design. The design includes upper and lower machine two parts. The lower machine's
task is UV measurement and simple data processing. The stm32 microcontroller is chosen as controller, combined with UVM-30 UV
sensor module, CA3140AMZ operational amplifier-based signal conditioning modules, 5110 LCD module, button module and
SH-HC-05 Bluetooth module. Upper machine's task is further processing and display of data, including Bluetooth data reception and
Android app. Bluetooth module receives transmitted data through the phone's Bluetooth feature, app's task is data processing, drawing
a line chart and display. It can achieve real-time monitoring of UV intensity field.

Key words: UV measurement Microcontroller Android app Bluetooth
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The rapid analysis and technical research of ECG

Ling zhen-bao; Yu zi-ning; Chao yun-feng; Zhou hai-jian
(College of Instrumentation & Electrical Engineering Jilin University,chang chun,130022,china )

Abstract:It is particularly necessary for heart disease patients to have the real-time dynamic monitoring system, it can be achieved on

a patient for a long time to monitor and record the patient's ECG data. Traditional ECG data is large, the staff need to observe the

problem waveform by eyes,which takes a long time and is easy to lose information as well. For these shortcomings of traditional

diagnostic methods, we used the computer software named MATLAB. By the use of one-dimensional continuous wavelet transform

algorithm with meth mother wavelet to detect QRS complex on ECG, after repeated testing, the reasonable threshold was designed as

60%,which found the R-ware position quickly. This algorithm can reach every 20 seconds to detect 100000 points, and then calculate

the heart rate. This will not only shorten the time of ECG interpretation, but also simplify the workload of medical staft, besides lay

the foundation for the next step.

Key words: detection of ECG;
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Improvement of electronic measuring instrument platform based on Virtual
Instrument Technology

HUANG Enhao; LI Yan; ZHOU Rizhang
( College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: In this paper,according to the Dbasic principle of the traditional instrument in the field of electronic measurement
technology in time-frequency domain ,a virtual platform was built which possesses the function of electronic measurement
system in software and hardware.LabVIEW software program was used to control and simulate traditional electronic measuring

technology.The platform optimals the performance of electronic measurement integrated system,which increases the functions

of existing electronic measurement platform.

Keywords: Virtual Measurement
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Fast charger designed for high-capacity smart-phones batteries

Wang Wenbo; Zhu Yongxing; Cai Kailong
( College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: In this paper, a set of buck circuit is developed, use MCU as the core of smart-phones lithium batteries charger. The
sampling circuit , MOSFET driver circuit and Phone battery charging measurement and control circuit and display circuit are
designed. The mathematical model and the transfer function of buck are studied. Through the BUCK circuit for lithium battery
charging, sampling and monitoring the charging current in real time and after using the PI algorithm, adjusting the MOSFET
turn-on and off in order to control the charging current in stable range, and intelligent modules will prevent hazard factors such

as over current, over voltage and over temperature. Simulation and experimental results verify the validity of the control

method.

Keywords: The smart fast charging
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Table 1 The test result of the battery to be charged

Fo HLNE] (min) | LR U (V) HLI I(A)
10 3.6 1.47
20 3.78 1.41
30 4.02 1.43
40 4.16 1.46
50 4.17 1.28
60 4.17 0.75
70 4.18 0.22
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Vehicle lamp intelligent control system based on infrared positioning

Duan Chongli;

(Instrument science and electrical engineering college of University Changchun

Tan Shixiong;

Jie Haohan

130012 )

Abstract: With the development of electronic technology, people have put forward higher and higher request to the car's automation

and intelligence. The project is to measure the distance of two cars traveling in opposite direction by infrared distance measurement

and to adjust the lighting brightness and the angle of the main light of the vehicle according to the distance change. The hardware

model of the intelligent control system based on infrared positioning is established.

Keywords: Infrared distance measurement  Intelligent control
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Table 1 Relationship between voltage and distance of infrared distance sensor

P 25 (cm) 10 20 30 40 50 60 70 80
R T S
227 1.32 0.91 0.75 0.63 0.51 0.45 0.40
i (V)
A HY HRL R SRR
2.25 1.35 0.92 0.78 0.65 0.49 0.43 0.36
i (V)
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Table 2 Relationship between distance and angle of light

BE (em) 10 18 26 34 42 50

e () 88.4 72.1 54.7 352 18.6 0.0

43 HBESITAEE GMEBEE) XA P RS 5 e E GatiBEE) MR
MBS YIFR IR, ANERT SRR, e nk 3 fis:

x3 BEES5kE (BEXDN) XFH
Table 3 Relationship between distance and light intensity(voltage)

B (em) 10 18 26 34 42 50

ITHAEE (V) 4.66 5.33 5.92 6.53 7.23 8.31
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Table 2 The relationship between distance and light intensity and electric motor
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WE: 4k, BEEMMIERKSIOIEE, RESB T AMMERIN S, RERSIS Y i REE I 0 i
SRR . FRE MR 2 (I A AR AR, RIS AT B T AT O FRATER X ax A i) i) —
% PM2.5 e 3eE, HTX PM2.5 WM. 240 URTIFESR L STC12C5A6082 NiZ L, BA
GP2Y1010AUOF L I&4%, 5454 TC351 GSM #iHLL Jz GPS ATK-NEO-6M-V23 #idk, 2t ififf i -Piedt, #t
TRV, B S AL B ST PM2.5 ST, AL B ARARE BN, DUROEE TV E T AR PM2.5 RilE S
MIThRE . R MR EHE b, 225 E O T DO 2SS PM2.5 & BT R 22 SR VT Y RO o

KEF: PM2.5 M GPS itk gsm B

Development of a portable PM2.5 monitor

Wang Hong-yuan, Zhao Peng-cheng , Gao Weng-zhi, Li Su-yi
(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: In recent years, with the development and popularization of the motor vehicle industry, the number of motor vehicles is

increasing heavily, the impact of motor vehicles on urban environment is getting more and more obvious. Urban air quality in

China is becoming worse and worse and people pay more and more attention to the air quality of living environment. So, aiming at

current conditions, we develop a portable PM2.5 monitor for the monitoring of PM2.5 in family. The device uses low power

consumption microprocessor MSP430 as the core, DSM501 in SYHITECH Company as sensor and combines SIM900A dual-band

GSM/GPRS module with GPS blox NEO - 6 m module. It realized real time monitoring of PM2.5, position coordinates

information display as well as the function of the remote testing information of PM2.5 by mobile phone after transformation of

hardware level,software filtering and data post-processing. Actual test data shows that the device can be used to monitor PM2.5 in

the air within the error range.

Keywords: PM2.5 monitor; GPS module; GPRS SMS transceiving
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Fig3 Connection schematic of GPS module and MCU
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Fig5.The procedure flow charts of main functions

4 R4 R L 45w

Zend LRI L, PM2.5 A AR 28 AT BASE I
PM2.5 (R INTRE, AN I e (R e S 7 B i b o 1
PM2.5 i DU I s i s B AR AR . XS B
LRERLEWCRTIRE, T LU TR 5217 [ 2
e RRF W], AR AT . b T,
R b BAGA L AR THLRT . AT SEELN H Fx
i) PM2.5 BEAT AR I A D fE

LA R BAE AR KR — R PM2S
AT A SR Ik 2:

2 MEHHER
Table2.The measured data
gk PM2.5 $ifE B PR
8:00 56ug/m’ 55ug/m’
10:00 79ug/m’ 7Tug/m’
12:00 59.5ug/m’ 56ug/m’
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Fig.6 PM 2.5 change trend chart
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Design of solar automatic tracking system

Li Li,Wang Deyin,Xia Zhenghui
(college of instrumentation &electrical engineering,JilinUniversity, Changchun 130012,China )

Abstract: Now for the development and utilization of solar energy, we basically adopt the method of fixed installation of solar panels,

this way can't gain the efficient utilization of solar energy.Aiming at this problem, we adopt the method that combine trajectory

tracking and photoelectric tracking method,all-day solar tracking method,based on single chip microcomputer to make full use of

solar energy.Using the light sensor unit the system can analyze three different situations, sunny day, rainy day and night ,and choose

effective way for tracking.Finally we achieve solar energy automatic tracking which can choose the best way of tracking according to

different weather conditions, and the system can offer illumination for family yard.

Keywords:solar energy solar tracking independent system
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Fig. 1. overall system block diagram
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The design of the shallow geothermal energy monitoring system

Sun Dan Geng Yi-nan Ding Jin-zhong
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: The device of the shallow geothermal energy monitoring system based on MSP430F449 microcontroller uses the DS18B20

temperature sensor to collect temperature and use the pressure transmitter of YB - 131type to test pressure, the 5110 LCD screen can

display temperature and pressure data real-timely, the monitoring system can transmit data to principal computer via a serial port. The

monitoring software is designed by the Visual Studio 2010, it is to achieve monitoring temperature and pressure data dynamically,

what’s more, it can choose different time intervals to collect, record and store data, complete data processing and draw the line chart.

Key words: Temperature and pressure measurement; Real-time display; Data transmission; Variable time interval; Line chart
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Fig3. Temperature module circuit diagram
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Tablel. Data of comparison test

i R FERER |RoRIRIR |[SEPRIRE BRI
(CM) | (KPA) | (KPA) | (CD Q6]
1 150 14.7 15.1 27.4 27.75
2 139 13.62 13.82 283 28.5
3 122 11.95 12.15 12.1 12.12
4 107 10.49 10.63 25.8 25.55
5 91 8.92 8.94 23.8 23.87
6 84 8.23 8.4 23 23.12
7 75 7.35 7.35 22.1 22.12
8 64 6.27 6.44 21.6 21.62
9 58 5.68 5.68 21.1 21.12
10 45 4.41 4.5 20.6 20.62
11 36 3.53 3.57 19.5 19.56
12 28 2.75 2.99 19.1 19.12
13 26 2.55 2.56 18.5 18.56
14 15 1.47 1.47 18.2 18.25
15 11 1.08 1.12 17.6 17.68
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The incremental digital PID in the application of the dc motor speed control

system

LIU Guang-da, ZHOU Hui, ZHAOShu-jian, JIANGXia-ping, CAI Jing
(college of instrumentation &electrical engineering, Jilin University, Changchun 130012,China )

Abstract:

Select the speed permanent magnet DC motor as the object. Use incremental PID algorithm, which fits for digital

controller and does not need accumulation, to complete DC motor speed control. Use computer modeling and simulation, build and

test the actual circuit, complete the actual incremental PID motor control design. According to the using requirements of permanent

magnet dc motor and the simulation results reasonably adjust PID algorithm, saving the resources of the controller, realized the rapid

increment of motor speed control. After the actual test, compared with conventional PID algorithm, the DC motor speed controller can

quickly achieve motor speed control, and meet the actual demand.

Key words: Incremental PID  Computer simulation
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The system faced to wisdom residential area intellisense and regulatory

Yue Liangguang; Wang Mingchao; Liu Lei
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026,China)

Abstract :In order to solve the traditional intelligent household system for users on the market at present the single, the product cost
ishigh, the problem of poor scalability, based on STM32 microcontroller as the core controller, designed a set of intelligent household
module and security module for the integration of active intellisense and regulatory system. System USES a WiFi communication tech
nology has realized the control of the curtain; Using the infrared learning module realizes to control household appliances; Using thete
mperature and humidity sensor realizes to the family the real-time monitoring of temperature, humidity, By camera, infrared tube and
the human body infrared sensing module implements the function of family security, and will be more than the information sent to the
mobile phone and remote computer. So as to solve the single intelligent household system for users, the product cost is high, the prob
lem of poor extensibility, reached the user-oriented is wide, the product cost is low, the purpose of strong extensibility.

Key words: Intelligent household module Security module  Infrared learning module
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Stepper motor micro-gas injector

Jiang Peng;Zhang Jianchun;Man Yi
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026,China)

Abstract:This design is based on MSP430 Stepper motor micro-gas injector, the hardware design of the system
includes Stepper motor control circuits, liquid crystal display and keyboard input, gas tank control circuit. In the
design of software, the main problem is SCM control for each module, the realization of the stepper motor at the

core of trace gas injection capabilities. Accessibility includes the gas tank temperature detection.

Key words: Stepper  motor gas
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The pedometer based on the power generation shoes

Sun Yong;Jiang Yuan;Suhang Li

(Instrument science and electrical engineering college of University Changchun 130012 )

Abstract: The pedometer is an electronic products which has a rise in recent years, can exercise every day for people to provide a

basic reference. Power generation shoes also is a commodity has the rise in recent years, while walking the energy needed to produce

electronic products work. This article combined the two to pedometer design based on power shoes as the starting point, the

piezoelectric ceramic extrusion to produce electrical energy stored, for the pedometer for PVDF sensors work, while walking, on the

one hand, to achieve the production of energy, on the other hand to complete the function of the step, kill two birds with one stone.

Keywords: pedometer Power generation shoes PZT PVDF sensor
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Table 1 A pedometer measurement accuracy

S K KPR T EAH HIXTIRZE (%)
1 10 11 10
2 50 49 2
3 100 10 2
4 150 152 1.3
5 200 202 1
6 250 249 0.4
7 300 301 0.33
8 350 349 0.28
9 400 399 0.25
10 450 451 0.22
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Fig.10 The error analysis diagram of pedometer
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The design of the heating system leakage detection device

ZHANG Rui;GAO Ming-yu;MA Chun-yao

(Instrument science and electrical engineering college,Jilin university ,Changchun 130000)

Abstract: Heating pipe leakage bring huge economic losses to the country, aiming at the shortcomings of the traditional passive

detection technology, uses the ultrasonic sensor, implement detection of heating pipes. Hardware design and software flow diagram

are given. Using DSP technology, with 8 channel 16-bit ADS8345 chip improves the calculation precision, to optimize the

human-computer interaction module, realize the data real-time processing and display functions. Experimental results show: the entire

instrument error range within 0.2 m, achieve the desired requirements.

Key words:Funnelled detection Sensor The human-computer interaction
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1 3.15 0.15 6 2.95  -0.05
2 3.07 0.07 7 3.11  0.011
3 3.11 0.11 8 3.05 0.05
¢ 2.96  -0.04 9 2.93  -0.07
9 2.83 -0.17 10 2.91  -0.09
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(FMRRZ AR SR TS, K& 130012)

HEE: TERZMAEIRIR K REZIR MRS E SRS, ERRELRIR, AT EBKIESHREIREE R EATHESK
RBIEM, ERREKB[IANZIT TEMERESRIEER, =X TR TS, EE7EMR TSR
R MIXEERFTLUE HIREASTE 1000Hz 4K 2, ROEE] 62.90dB, £ 1000Hz—2600Hz Z [8]:2 B i EFH#Y,
1000Hz A RERAE 51.16dB B 62.9dB Z [8], 50Hz &FRIAZ] 51.16dB, 100Hz &3 EiAZE] 53.32dB.

EBEIR: LC mNEIE A TAFIE BRISLIRIR KX

Nuclear magnetic resonance (NMR) high-pass filter design of advanced detection

LiangShixuan WangHailei LiPan

(JiLin University Instrument science and electrical engineering institute, Changchun, 130012 )

Abstract:In nuclear magnetic resonance(NMR) to find water meter to MRS signal is very weak, signal-to-noise ratio is very low. In
order to enlarge the signal amplifier saturation, at the same time avoid low frequency interference before active filter design of the
high-order passice high-pass filter, improve the industrial frequency harmonic interference suppression, to achieve the effect of
industrial frequency harmonic filter. Thst results can be seen that filter for trough an 1000Hz, attenuation of 62.90 dB, between
1000Hz-2600Hz is monotonically, 1000Hz attenuation between 51.16dB and 62.9dB, attenuation of 51.16dB at 50Hz,100Hz
attenuation is 53.32dB.

Key words: LC high-pass filter  Industrial frequency interference ~ Nuclear magnetic resonance (NMR) water meter

LR I DA R s AR T 1 % B TT e R

(P75 R PR R IR 5 ) 1) T R 0 I 9 TN 3 B )

R (3 54 7-+-19) WA R FRPT IR 55 1, okt
TERREILRAOK AR TA A O CEIR TGI8 R 5o B35 4 T RefE i KRR

Gu5e BRI TG, XS TR R I, B ORER AT AN, IR S L

JE AT LA 2 B FR B, VG ARD  RRIERE S .

MRZRESEIRAE 5 PR BOE ™ T, s ENE S

FIMERYE, FEONELS R ERERE, RN 1 FRKITSHE

TR VK I 25 5 A A5 VR I S TR, A Rk

BRI TAER R 7A@, T B R GEmd 11 SRS B AL

—F, EERIERASSATSIEM. Wit EE Rk F MATLAB 3 1 H BB 2B 4, 45 R 1

PEPERE BT 55 AU D STUCR AT e 05 L ZOR IUIEIEAE Wp=1000*2*pi;%Wp i[5 318 I 2% 8 7 8k b A AR

BRI NEE. MRS 55 A RIEE N Ws=900%2*pi;% Ws-ifi [5] Ji8 i5 #5 BEL i EC 46 F A %

1.278-2.556kHz, 7€ | LC mili g #i@ W Mi%ZfE  Rp=1,%Rp-# 7KL (dB)

1-3kHz 705 FBl PO AE S50 5 B2 P NORUAT BEdB T3, @ Rs=70;%Rs-BHAF /N IR (dB)

BB R A BE A B R AT RE R, JEHEM THL  [N,Wn]=ellipord(Wp,Ws,Rp,Rs,'s");%N A 1 [ 3i€ I

0 |j

i3

Y IESHEUTN: ERE
WHEA: K¥AQFHTE (2015651002)

161



ERAFNBAFEER TEF 2016 £ L3 F 7 0k X E

i /N EL W U AR 9

&1

RN B BELER

Fig. 1. The setting results of filter order

H G TTf 7E rrd BE s 00 9 B
X-H Filter Solutions ¥, Xk 2817351
Wit Filter Attributes H1 5 B 63 2% I 0N 9. 8
1EAIZ6 5 1000Hz, 87 NS0 A 1dB, BHAT ZCN

Name Value Min Max
Hm g g g
1Rp 1 1 1
HRs 70 70 70

H wn 6.2832e+03 6.283.. 6.283..
1 wp 6.2832e+03 6.283.. 6.283..
Hws 5.6549¢+03 5.654.. 5.654..

70dB.

R Fier Solutions 2006 Trel - Exires 294l 2015 Nubertz Technologies, LLC S X
Teélt:an g!l[ea:&dtz’\butes ¥ Standrd Pass Band &ten PG::‘V;‘P;SHIQQDU”SE

nglslse?‘wmlh 1t O [T Pass Bend Riogle () S{EopEalnd Patsl TransferFunction | Tine Response
{Cﬁuindf ‘ 000 PassBardFieg (‘?;!0 || o ZenPis | Feqency o
{Cﬁhgbx‘zhg” e 6] | o Reflecion Caeffiient | el Souree Bias
(;gﬁg{ﬁm 10 StopBanditien Cicut Pamaters T i
" Tugtom WV Even (it o ¥ HodPassiv Mot Sop [ Cunent Source

{f: D:\&%degos e W VolageSouce [1 LoadRes
[ Delap % Pasve" TaLie!" Aecfve (" SwCa" Digld gl:;azg:xgﬁ It Deflnd
Fier Class FieqScae | Giaph Limis [ Minhdetrs It DefCapll
(" LowPass (" BandPass | " RadfSec I

(v HighPass  Band Stop | (¢ Hetlz .

Dl " Dpleer? | W Lo | Minfreg MaeFieq  MinTive ManTine ’—_ .Eomg\eﬂ‘er.mm.at.e Zens e

Foma om0 S

2 RKBSEORT
Fig. 2. The design of filter parameters

I8 5 R 6 D e A5 B R 3 o, BELAY A0 e i

Save | Open | Data | litalee Eu\urslﬂrdel Bbout | Options | Help | Eat -

1000HZ, 24 #0CA 14 Wi, BHAT AR K 3] 995.8HZ,
IS, AT AR IS ISR AN B, BT DA E
e F 14 B 1R oA B S R A

PV it S
FRANSE P AR AL LT e P R B B > 22—
H P DB A A CURRR AU B 5 O S A 10 2 i e
s o ERRR I S AR AU LS SR8 I Ay el
R, AHE T BR KA B HY BE IR AT PR, T
I b8 KICE I A AE AT BRAR B % RO R %
e s AR TR N P AR S G0, FHA A A BRA% F 2
D LD, AT SRAG AR B SR 2 .t
FEVLXS 45 %€ BT BRI SOEEK R 5 i 2 e 3R
TR E DRI A A IR 9

AR I 9 2 L D7) L S5 DR IR s B — 20 M 2 [
I P 3 g AL RS DR AR SRt BIOGE 8Ts SE D e
U RS PR . AHRCHAB SRR R e a% A1 IE A A2
B A [ B 25 A T A /N A A P sl 3K
e DX T AT BEL Y AT 2 ) E R R B e s
PUBHAT4H L BH S5 AU BT P L A
WAUVIEE S KRB & . I, e RRMhls e % 1%
DVES

2 RgBiwt

RGRARSHEE IR 3, LRI TR K
PR TAER REE S 1) NMR 5 5 2004 ToUR g B8
AIRIEBLE: P21 5 BEBONAME SRl A% 4 2 PC
Mo

1.2

NMR [t =i IEES MRS
fB5 |==r JEP = UER == AKX (Eh&] - PCHL
I ar i HAL % il
3 ARGEEHIER
Fig. 3. the overall structure of the system

2.1 MR BRI

JREREBNPE 4. E Multisim11.0 #44:_E 221 6
4 J5UEE PR 7 B e % e 1 KNI
KRR GBS E R T AR RS R I R2 ), R
B HCR AL S S EUS TR WD S i
B o WA E I 2SR oA S ECE R, B DA R
FH HR B S R R R R 5 VR I 3 R A A A

162



FAHATE . AR A AR R BRI

-3t

A
0
19 o u%,,p —’_;ﬂﬁ 35
L b
WsE| 2 —M— o 25ty _‘)‘[ﬁ o
it om 3 WE e | e o o
M A Bl
10 W | 280 | 0T | S320E | 2ok 21| 1032

C20- €25 C28 €32 €34

R el e e [

:
OIS 1 2T0E | DSUE | 0SE]

o) 22 s L i i 17 SHNE
= TR S LR TN TR T R St
P 2 :

V1
88.89H C: C7 €9 CHy| €13

e Moy G gy S

120 Vrms. q
241 pF"‘ZMpF

¢1]
o BENET * T 2166
f.‘-’"‘ 1 924p%1£_1. R :59"
il
Fig.4. The schematic diagram of circuit

El4 mRREE

22 WA 3 SI2 B R PR 80 AN B LR 22 FEAR
K, B 7E S N i 0N FE s R 28 R R B i N\ g
FHPTIEAT R M
2.2 PCB #Ri%it

TRt R P AT T R B LR P R e SO e
SR SEIME A AR RS2, AN HR G FRL R e 42 11 Ak
(0324 7 RN A HLJERES 2 [ (1) e £ R/ Nl 2 A s
PREEIE A 5%~10%M78 40, 7EIHRES o i AL
R A E TSR LY, BATTRE R A B
JER R 463 36 PR DADR /N SN DR 20T HL SRR AL 1) 52
FHAH A AR 40 A PR A R AT 5556, I 20 PCB R
AT BRI B AR AR R RR
PRRE R AR 5.

==

5 JEKES PCB iR
Fig.5. The PCB board of filter

3 AT %5 MRS,

3.1 WA EHSEE

W e AR A B T P wcE R, BN o
AEH, TSN MS4630B I 25 43 BT A3
3.2 Wik

VB I 4% 23 BT DG B AR GR AT, R A AT
R, Bk BG, % enter SN . FAHET (A AT
10s, W BT E power (5 LT = RS
A2, EFE output B BRIARIA IM BRI, B
VB TR HE . BRI (Ginputs TA) #irth

Coutputs B) Ji#, WoRPFHREATIAEE 42 default
A% A measuring 548 N created, I 5E AR

HEAT R G0 B IR R SR I & R BN
AR E R G2, M RIS 3 RS
MIMEATRE M . 4288 marker, 189 A e AL Bk A5 F Jie
BHOR T g e, BIAT DABEAS [RI AR Ak 1) 38 26 1
fobt format, PRI ) RESE R 0T E BIA SR LA R
GIEit fh2k . 44t scale, FHi% auto scale I] LLEH 3]
VARG E 2R ) BoRVE ], AT EER RN
Fri CRERIARESH,  HSOZ N 48 73 B G AT
Wl HE, WARHE, SERINELS R R, A
AR A3 25 BV AR I 225 4% marker B8
3.3 MalE R

TE WX 25 3 AT ASCHRY ik 7= TR AN [RIAIZR 16T B )
R EE TRk . b S0HZ 3 3000Hz (% 50Hz K
—A R (HTEIRET R, FASIHD, Sk
Kl 6.

P e, =
0 1 1

-10 2008 4000

fa ]
L]
)

MIZE (Hz)

Bl MikERITLE
Fig.6.The line graph of test results

MARZE F ot BT rUEREs 2 ) ) B, HEK
HESHRESREEMRE, HERNBAES
e AR ZE, SRR S BESER 50 B
ROR I ZE R . 8IS PCB RIS SR v A HE D
#&1E 1000Hz AL N34y, LIS F| 62.90dB, 7
1000Hz--2600Hz Z [A] & 5L EFH), il FAE A
1500Hz Ab%E0% 41.43dB, IAE] 7@ H e k.

4 g

T2 TG R PR A AR [ R 2 A, bt
iz F AN A B A . SEFIL T AR S0Hz (55 K
7E 1kHz LA RIS 03080 2 50dB LL_E, Sy
N 1.278-2.556kHz ff] MRS 155 fIZEI# N 20dB
Jed, SEILTAER I JBOREE T AT 1S R SR
S M LE R RZ LIRS S R DhRe, e RO B B

163



ERAFNEMFERITEFIR 2016 4 £ ¥ 53 Xib X E

R

S5 3R

13, EfMS. AR ILAR M T RN ASOR DL ER % JiE Bl 25 AT ol
[D].KF: #HHAE, 2012.

14. (3%)Ramasamy Natarajan. HiJHLZR25[M]. Bl Tk
fiAt, 2007.

15. BIEE B <BARaHT. LT UE IR AR BT M. R
B bR W T kAL, 2007.

16 2 J) BH A 7 TR DE e 4% B BETH B A5 LB FE[J]. FE 0
B G TIAME, 200829 (5): 12-14.

17. e, skAGH, RACHE. ToURUERER B L],
FHETHAR, 2004, 38(4): 29—31.

164



#Ooe%, —fMETCEFR/RK HHBNE R ENEARRRIT

—MET KEF/R KOO ITH| SR EERBEHSEAR
gt

w s #O4 FHYR; BHK
GEMRZE AR5 AR TR, K& 130022)

FEE: AT RAE RN, FIEMELHEGE P 2 BLR, Bk 7 AT R AR K K60 frl i 43 X B e
FIENLAE N R GE. HLas NI R8PS A% R S Bl E Sl f D pe, e iz shid R b R e AN s BRI, JEIE 0 R
S S R G HEAT A B, NI TSR AR B B AL N B B A A s SRR R R IR B RA IR B v HE Bl A
OUTHER S S TR, TR RIS AR M. R 2 A UM T B SO A I ikiz . Hlas AR5t
THELYIEETE J1, ToARN . Rokm . SEHMER, BRI R TR

KR CERRKK0; BGRESLHE, PINTE

Design of smart home robot system controller based on Freescale K60

Fan Hua; Dong Kaiyan; Lang JinFu
(College of instrumentation and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: For the accelerated pace of life in recent years and the present situation of the family environment cleaning wasting time
and effort, a smart home robot system based on the Freescale K60 micro controller is designed. Robot using ultrasonic sensors to
achieve automatic obstacle avoidance function to avoid unnecessary collision occurred in the process of movement, by processing the
real-time image that camera collects, the robots calculate the distance and angle of object; Colman filter algorithm is used to
accurately output the current attitude of the accelerometer in the dynamic situation, which is easy to control the rotation angle of the

robot. Mechanical arm with 2 degrees of freedom is used to carry out the moving objects. The robot system has the characteristics of

small size, high efficiency and practicability, which Has a wide range of market applications

Key words: Freescale K60 micro controller; Image acquisition and processing; Mechanical arm.
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AR AE IO R DR b 3 b R R RSRBR o A, AR SO TR P R S T 1 e R s, () FISTA BykadkaT
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The matched filtering based on Curvelet transform

LongYun,REN Wen-kai,LI Hao-yang,LI Sheng-wei,LIU Ji-wei
(College of Instrumentation & Electrical Engineering,Jilin University, Changchun 130026,China)

Abstract: With the development of sensing technology for compression, sparse constraint solving the inverse problem has been rapid
development. Curvelet transform is a highly sparse conversion method developed in recent years, you can take advantage of the
sparse characteristic signal converted, with less data to reconstruct a complete signal, thus Curvelet transform in seismic data
processing more widely . Firstly, the noise and the seismic data containing white Gaussian noise, the use of data matching algorithm
FISTA Curvelet domain under the fine-scale earthquake, the consistency of the results of the waveform after matching high, and the
noise got good suppression. Secondly, the article is based on sparse constrained inversion principle, the matched filter, missing
interpolation and Gaussian random noise suppression of seismic data to issue binding together, at the same time through an iterative
algorithm to solve the above problems, has been matching high SNR filtering results, and greatly improve the computational
efficiency. Finally, the actual data by this new method is verified to obtain satisfactory results.

Key words: Curvelet transform matched filtering  seismic data processing
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C HWRT ERRPEE SRR TRESRE, K& 130022 )

WE: A7 U E E N R A AT R A R B R, BRAEA S, A SN, Wi T RL APM K
%0 #T GPS (Global Positioning System) fji i 72 A7 3 B8 AT SE I G AL F i DU e 38 AT 8 19ikit.
TAEZ OB HUE PID #5, HE—4 PID RGSCIUN CAT SN A . R MmATh 5, 3 = PID R4
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Design of double layer PID control four rotor aircraft based on PID algorithm

Chen Yuwei; Yang Fengming; Ren Yiping
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130022)

Abstract: In order to improve the shortage of our domestic civil aircrafts which have huge ground base stations, operate difficultly
and have a single use, aerial four rotor aircraft are designed which can use the APM software as the core, position navigation point
based on GPS (Global Positioning System) and realise real-time image transmission. The core of flight control applys double PID
control. The output of aircraft pitch Angle, roll Angle and gas are realised through the first stage PID system. The speed of control
motor in the second stage PID system control the flight direction. At the same time,determination of course is realised through the
application of GPS system. Then these input to the second stage PID system and the translational displacement x, y, z are corrected.
Onboard cameras in four rotor directly input ground station via wireless connection. Test results show that the aircraft fly smoothly
between destinations set by mobile phone. The distance of aerial images and data transmission is 200 m and mobile phone can be used
to carry on the flight mode switch as a ground station.

Key words: Four rotor aircraft
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The LCR tester based on LabVIEW software system design

Li Wendi; Li Pengfei; Zou Wengiang
(College of Instrumentation & Electrical Engineering , Jilin University ,Changchun 130021,China)
Abstract: Based on virtual instrument technology, we design a kind of hardware circuit based on LabVIEW software of virtual
instrument LCR.Classical method of measuring the LCR impedance tester uses free axis method, realize the measurement of the
parameters to be measured.This paper focuses on the design and implementation of software design of each module and the host
computer program.We use graphics to realize the data processing and interface design of virtual instrument software development
platform LabVIEW, and CLF by calling dynamic link library node, communication between the upper interface with the
hardware.The design of its hardware system of making a useful exploration for the test method based on virtual LCR VIETS
instrument, and achieved good results.Through the actual test results show that the actual test results show that the system has the
advantages of simple operation, strong practicability, high precision, and can be widely used in teaching and industrial areas, and has
a certain application value and promotion value, suitable for laboratory and other fields.

Key words :virtual instrument technology Freedom axis method LabVIEW  LCR tester
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VIIS-EM data acquisition technology based on parallel sampling

Zhang Bo-yu; Kong Xiang-zhi; Zhang Ren-jie
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130022, China)

Abstract: With the continuous development of testing technology, the virtual instrument technology has been paid more and more
attention and applied in more and more designs for its high performance, scalability, less development time and seamless integration
advantages. The oscilloscope is the core instrument of the electronic measuring, which has been widely used in various fields.
Compared with the analog and digital oscilloscopes we use now, virtual oscilloscope with a more cost-effective and user-friendly
operator interface, has a broader application prospects and space of development.This design is mainly to complete the design of the
virtual oscilloscope data acquisition card. Including signal conditioning, A/D conversion, the bus communication and parallel data
processing module, in which the parallel data processing module is the core content of the design. By using parallel sampling
technique to improve system sampling rate, eventually we can achieve a measurement of less than 50V analog signal, the maximum
sampling rate is 100 MSPS.

Key words: Virtual Instrument Technology; Virtual Oscilloscope; FPGA; Parallel Sampling Technique
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Research on Microwave radiation characteristics of Bullialdus crater area

Qiang Xiaoxiao'; Li Jianghua®; Lu Nannan’; Guo Ying’
(College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130022,China; College of

Chemistry Jilin University, Changchun 130022, China, College of Geoexploration Science and Technology,Jilin
University, Changchun 130022, China )

Abstract: Bullialdus crater as the most representative of the moon crater, the microwave radiation characteristics for analysis rather

than the same period in the study of a large crater has important reference value. Based on the Chang 'E 2 microwave radiometer

(CELMS) data and Clementine satellite UVVIS, LOLA LRO satellite data, the system analyzes the space-time distribution

characteristic of microwave radiation Bullialdus area. The results show that Bullialdus crater area of lunar surface temperature is the

decisive factor of microwave radiation, the region (FeO+TiO,) content, the correlation of lunar surface slope, roughness and bright

temperature.

Key words: Bullialdus crater, microwave radiation, CELMS data
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Driverless cars parking system design

Yang Botao; Wang Daren
(College of Instrument Science and Electrical Engineering, Jilin University, Changchun 130022)

Abstract: Automatic parking system is a kind of system which use the detected information about the surroundings of the vehicle to
find a suitable parking spaces, by control the steering and speed, the system can lead the vehicle into parking automatically. Compared
with frequent bruise artificial parking and the heavily driver relied common reversing radar, automatic parking system don’t need the
driver to operate ,avoid miss moves ,can improve the safety of the vehicle when parking, effectively reduce the difficulty parking
vehicles for the drivers. Designed system in this paper realize the tracking, obstacle avoidance, automatic parking function by get

traffic information from the sensors such as CCD camera, ultrasonic probe, infrared tube, and using microprocessor system build by

freescale K60 to control the speed and direction of the motor.
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Program design of material sorting system based on PLC and touch screen

Wang Qian
(College of Instrument Science and electrical engineering, Jilin University, Changchun 130000,China)

Abstract: Automatic sorting system is a key factor to improve the efficiency of logistics distribution, and it has become an

indispensable part of the large and medium-sized logistics center in developed countries. The thesis bases on the Tianhuang

THIDME-1 light mechanical and electrical integration training device and designs three kinds of material sorting system software and

a touch screen interface, gives the design of ladder diagram and state transition diagram, realize the automatic and manual control.

After running the test, the design of the program can make the training device to achieve the correct sorting, verify the correctness of

the program design

Key words: PLC material sorting  touch screen

i3

0 |j

B AL S BRI, TR f @A, B,
B R A il 88 D) M 5 2 SV A P R
AR mRCR. R, DS H. HERARKK
BEZ, £ HARGNN A L2 A SRR
SR AORS R AR AR ST BT ATk
B LA AT W 4 S50 FRH LI L B A 24 0k

HEX IR 5 R G FU LR, 7 PRl
REHRN TP, BUEA BRI, liAE, &
WHTEFRENZE . WA RALT, AR
KR, IR E B O A £l B

i35 B A D — MORCHT B RN A N B, FIRE R
MUk E S AL B L. B H AT R A5, T
BRI — R AN BT 3, 2 2 GG B Bz i

RS 28T
THRA, RAEQRTE (B E D

202

SCELH B, ORI T RN .
Tl A= bR, s BEAR 5 8 T B s,
TR SEIL T AN E, ATk R T HER),

A FETF RAE N 7] THIDME-1 6 ML — A1k
TN FEE WIS T =M A R RS )
B R0 NERITHN,  ERIE, PR
W R RN, EOA a5 . —AH AL sh kL
ik, AR RIS TAESR, ToAL AL
B KT =Mk REYEL e Rk, B
R RHEAT 4, SRR I R =
AR PE o

1 AR ORI BT %



T #: AT PLCARRRFHWA LR AL FILIT

1.1 $=HIEEK

FEHUIRASES, EoRITRNAENT . T Eahi%
H, aeITEK, fElTRi, RRRFACHHE L
PEo 25 BRI =R Ja AT AR A 20 Pkt I 2 kT TR
KR, B YEHU AFRIE K o

RIS B G YR — R e, RS
il @A HE R, AR — AP S 4 ] .

BUBE 75 S otk SR 2L, K klis ik 2%
A EE AL, A N AR R, EE R
Bh1E .

IR B A YR, EYRHT 2 PR —,
REILAPRE, 24 BRI S ELAR K RHEN
—o HABYIRLIRIFE R, TR B, 2 Ea
L H & BAT RAED R R NE =, AR
MR N2 =,

L2RHAER

KH =25 FXon #%1 PLC, #id GX developer
MIBTRIT RG-S ERRG N TFRA. TR
JUANJ7 AT AR 42

iz I Bk 4 J& NPSMQOOIB fih # B , 1

NP-Designer # {4 T il 5 5L, EAEH R 50 .

W AT LUz F A Gt 4% B S IR G 12 AT
AT DU il B i O F I R G AR RS

2 MRS

1 BEREE
Fig.1 Schematic diagram of equipment
2.1 ERIRERLT
(1 EEIYRE: Bl LERRE R TAT
TARRES, YRR SR BB O] DUR e
t, DMENUN TS I18i% .
(2) EHEEE - JeHMARE. PMHBREAR
RV, BoRAT s A .
2.2 HURF AL
(1) FEZIpRE: MAFRE IR i <
Loob it LIS SR PRSI 2 AL

(2) FERCE: XA R <sFIN, B
PR R RIS, B RS, MR R,
it LA R B2 o
2.3 R4

(D FEIhEE: ¥Aatelk. Bk, Kt
& B = FhRLEAT AR P

(2) FERE: ORIk, dE e,
JEAFAR RS, PRI, Hn) B SR R &
BT BIA N I, (R4, — MR b shil, 7l
1A g . 7]

2.4 B

PC, HEAE%.
2.5 fhiREE

AT H K F U NPSMQOO1B it & =35 FXon
Z 51 PLC SEEL 45 1 Th g o i 45 B o 2 B & 2 B

rower Les] FHETHEETF 250
E
=
]
=
POWER LED

R AR
5. TEHFSTNGS B8 LCOE @
BRI AMEE, hERERAEE.

FIE ERON/ OF F R 3ET /48 T2

2 NP5MQOO1B it 2 E 4
Fig.2 NP5SMQO01B touch screen host

(1) s BE 2 de: ¥ NP AR ERIERL
17285, MRS 3@ 4. 1 RS A\ i 1
BN DC24V [f] YA

(2) fEBR S0 A FIKEBSIQ #fATS T
s C SWI AL T4 (OFF). @ #2i8 NP &
PREHEYRE, IETHI LED 52X, NP E&JE30. G &
INEBR R RAAAFR S H AR E] . AN H AR A
AMIEM. @ @i RGenE B, B, &3
ROUERRE, WG HYR, T T 3 Ok
SW1 BFAM (ON), #RJ5HEEHE.
B: fEEEESEC TEE NP FAARNPIRE T 8 50
O MIAEHRIER SW1 A T4 (OFF). @
il NP EARRIHIRE, IEMA LED 52k, NP Ffk
JA8l. @ B R s FEE] NP E 4R A i HdE
(1)) 5 1 T o
C: BaRGEEARQ K EmrEsIxR swl &
FAM (OND. @ #TJF NP EARMHYE, ETHK
LED 24T, NP EREDN. @ SRR RRGEH.

(3D fiet o 5 T H SR i T A

203



ERAFNBAFEER TEF 2016 £ L3 F 7 0k X E

K H USB INA7 7 2347 i T A% 40, K i ) USB
U TR NP FAR[H) USB Muliddeasigys,

3 BT

3.1 g EHHXAY 1/0 Ht
F= 1 B X
Table 1 Enter the address of X
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1 X0 JE B
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3 X2 AL
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Table 3 The address of PLC  corresponding to the touch

Screen
PLC Ml | fibd55e o i o bk
X0 X1 MO
X2 M5
X3 M6
X4 M7
X5 M8
X6 M9
X7 M10
X10 Mll
X11 MI12
X12 M13
X13 M14
X14 MI15
X15 M16
X16 M17
X17 MI18
X20 M19
X21 M20
X22 M21
X23 M22
Y12 M23
Y13 M24
Y14 M25
4 451k

ASCHET ORI PR B, Bt 7 =28

FX-2N #7%1 PLC & HIF2)F, FHiseit 7R e
NP5SMQOO1B il o $a il ST, 2 SEERAS 36 W 1111
TR, BEgSCIMYBHK IERA 45, &R H bR,

S5 3R
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Design of adjustable DC regulated power supply based on single chip
microcomputer

Xuxiaoshun; Panjinsheng; Wuqi
(School of Instrument Science and electrical engineering, Jilin University, Changchun, Jilin 130026 )

Abstract: This paper is focus on the design of adjustable and stable DC source. And its maximum output current is 1A.The 430
single-chip serves as the master control core of the DC source, which controlled by a keyboard to decide different voltage.
LCD1602 display the exporting voltage of the DC source.And the source is made up of rectifier, voltage regulator and so on.

The DC source can export a adjustable voltage ranging from 0~12V and its circuit has the advantages of high precision, lower

of cost,easy regulation , and it is durable in use, etc.

Keywords: Stabilized voltage power supply  adjustable
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Fig.1. Tandem power supply circuit diagram
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Fig.4. Parameter calculation step schematic
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5 %5

ARICERH T HET 430 B AL AT AR R
HE AV B, X B B BRI T T b, OF
YA T AR, R bR B G RN S R 4 Ak

MR R LW FET 430 B HLE AL g
FRE RN RS BRI, HERe i T &g rmT
TWE AR IR, KRS T 150 fe Tk B v
B, TIEGFH, ROAMREE. Sk, A B A
R G A 0~12V,

SE

Lo BOHT RSB B AN AR B v B AL MG RV RG RV Tl R 2
J41,1999.7

2. BRI RIS IR EOR AU 22,2004,8

3. kS ekt g R EOR TSR IR A 0 T
FHIL T BHAEOR Bk, 1999

4. ZLSETES T HLA AR T B 24
JEEC AL F AT AR RS Hi b, 2003.3

5. EMUEL AR A A IR LT AL 5T BT Tl H A, 1983.10

6. BRI BK E A YR R A T F T Ok AR A, 1995.3

7. ZHIE SR HLUR R R AR AR

8. AN AL IR BevH BOR AL R AL B TR
REF AR, 1991.8

9. MRIL.A/D,D/A e di i DVEOR 7 2274 % il 5 B
R A, 1996

10. 5y M XE. AL C 15 Windows PR 40 A2 b
BRI H RS R K iRk, 2003.6

11, Do FE L0 S0 HLE C 3B S R R i A at b
FUE MR K Bk, 1998.10

211



