ERKENFZRNFEESRSTIEFR
MRFAREE “"1—" IIZWE

IR IEE

2018 £ L34






Ex

2 T % J% f1 TENSORFLOW B9 T A ML K R 5

R B K M. 1
ETRERUFATERCS RN BERAEAR T FEHR

BER: AU R B . 6
ETol ERANMERERELRARMT

T = RCHs B R 12
ETSM2 EANWEERE RN ELEL

B 3K BN B R 17
ETEANTBHRE BB mAER R ERIT

KN E] T RAR s BB AT o o 21
ERTHAXRERRAWEREZRALE

BRAEAR B HH s B T K. oo 26
FERHITERSE

BB, INBRIEs B ST 30
ETSMR2 5E LR ERNERRELEHR RS

BRI AE; (R T B KU . 34
KA M (FBG) 7 ik #Ed

FRE; Bl B . 38
ETZHHEABE KRR

BFE: BT BB . 43
#F KINECT B4R A e 46 ALkt

B B K AT 47
% T PDD-NIRS M fu it 5 U & A7 % 3 &

Xk, TANR; & OB, KIEE; B O 50
ET AL BN B REEYR AT

B, B M AT 57
# T KINECT B9 F&R 7 F &

B HE; B s AR 61
ATERHARBENERE=Q2EHTNEXE WL

M B R DWE: TR 66
ETHEBERNZs#7NERE R

WM&, B R A0 B 69



REFFHHFZRTEEAXNEHA

K A AT . 72
T FPGA B4 B H F TR+

TAHM;, ER T AR TR, 76
T O HLRE R AT AR T R A A R

Z Wl BEW: BRI M B 81
ETHFEGAERANS= A BN

MRIEF; W MBS, AT . 84
MR CATE B LR Y B R LN R

e % BEE REME: R T 88
FHHRFETFREALETR

FEE;, KRB T 3 T2 93
FRAEERHKETRFEREEREA

MEE B & R Al A BBE 97
AT D S P& HIRABAM BT F A LR

B A B A AR 102
A T C8051F350 By 46 # 7 o B & kit

B R M B . 107
% T MATLAB Wy R 3 }T R A & k3t

EREE, BlAEE:, T 8l D M o 111
B3R E S RARKT

2O B R 115
— A E T SCRA BT F40%

FFIEs A s KA R 120
T STM32 WY o & R lE i 4 2

BRER; BRI I F . 125
KB ABA RTD B[] B AW B

FTEE; T 4 THE: IR . 129
FFHA =BG HEREN R

TR, R K F . 135
wBE. 7. EHRNEERT

BRKE; BB s 0K Bl o 139
ETol BRI ANETRERS

ARE; T s IR 143



EH TR S =R E AR T BT

ATTE: B HE; TR 146
ETYRAFRYEEABRARN S HEHETRERSR

W TkAES; FEEE; KM FHEBE 150
ETHBRMNIMAEARRRET B3 L8N

BRR, BRE; mRF: XA 154
ETRLSER BT R R R B W&

WRIZ; BB R F 158
B R A A K E R

gl B B 162
ETRABRNENETFRAEBEETHHRE

BT, DR A 166
ET 2R NAEREEL BN PR T

B T K W B B 171
RE LY B R ET A 2 94T 7 B3R

A5k XU IR 175
b 8%, = 4 e (R A A R 5T

FOF A FEE R W 180
ETERLABBRAGTREEHEERTE

FEX, & W, TFE; G5 A THEBE .. 184
B AER LER SR XEQR EER AR

IERBE TR R 189
FE S RA B B EE K E R

WEM; AW 5K M BT . 193
7oA o 5 9 8 AR AR

B B T M . o 196
W RO R ROE I R R SRR

FEM; TUEX: T EE: KR . e 200
TDLAS R A TH UMW X R A K LER

TeE0; BB T EE: KR . e 206






BERFEE: ETHREIRM TensorFlow B9 T AN 2% £ 4

E-THERFN TensorFlow B T AHLHSR O L R S

ERT; B9 KM
(AR (RS S A TR B

WE: KILR THEERIITIAE, N T TensorFlow 2= RG. SHxE S8 1R W35 79 2 ) B 1k 5 K b
FRARAMEBANBFREMEFEEX (B %@, &il 7 —FIETAEIRF TensorFlow MTEANIE /T KRS
%A G DR EIR NAZ O, I8 AR A SR RS AR TE AN X SR T A . 1Z ARG B Lm . Rent & 24
FIMSRHEAT 0 ARG (T, e T AR RGO . R R B AR TRESI A,

K#ER: WAR  TensorFlow M4 Moy

UAV Landform Classification based on Raspberry Pi and TensorFlow

Gong Liangyu; Pan Chaoting; Zhang peng
( College of Instrument Science and Electrical Engineering Jilin University)

Abstract: The essay discusses the Raspberry Pi features and introduces the TensorFlow learning system.In view of the limitation
of traditional satellite monitoring geomorphology classification such as unclear visibility of the fog weather and the restricted area
of military, a UAV topography classification system based on Raspberry Pi and TensorFlow is designed. The system takes
raspberry pi as the core, and aerials the landscape by connecting the camera to drone. The system has the advantages of real-time
aerial photography, classification and identification of complex landforms, portability, improved processing speed and recognition

rate.

Key words: Raspberry Pi  TensorFlow Aerial photography = Geomorphological classification
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Research on Establishment of a Chaotic System Model Based on Sinusoidal

Signal Detection in Low SNR Environment

Ge Yan-chen; Liu Wen-xuan; Liu Fu
( College of Instrument Science and Electrical Engineering Jilin University)

Abstract: The theory and the algorithm of the artificial neural network are applied in the research of the technique and the
composition, the gross mass fraction of element, the thickness of surface alloying layer as well as the absorption rate is built. The

calculation results are in good agreement with the experimental results.

Key words: Double glow Artificial neural network
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Design of intelligent air purification system based on 51 MCU

Long Yun; Zhu Wenming; Yang Heshan; Zhang Weichen
(College of Instrumentation & Electrical Engineering. Jilin University)

Abstract: Based on MCU AT89C51, we completed the design of an intelligent air purification system, it can real-time monitoring
the concentration of PM2.5 in the air, and when the concentration of PM2.5 exceeds the alarm limit, this system can send alarm
signal and start up automatically to remove PM2.5 and purify the air. This paper concludes the overall design requirements of the
system, the main modules of the system, the sensors in the system, the control circuit and the main components of the dust removal
module. Experiments on the dust removal efficiency of the system show that the system has a good effect on removing PM2.5 and

purifying air.

Key words:  AT89C51 Air purification PM2.5 Control System Sensors
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Fig.1 Schematic diagram of main modules of the system
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Fig.2 Working principle diagram of dust sensor
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FE7, AERE P 75 B0 AT — e Ab B A Re 1S 3]
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pm_rateH=UART_Upload[3];

pm_rateL=UART _Upload[4];

pm_density=(UART_Upload[3]*100+UART _
Upload[4])*1.014705;

I EIRFE s, UART (3] 8 D 8dE A
AP G 7, UART (4] (15 D4R A
ISk IR 22 (1) /NG, B AnAE 345 1 g/m3 - L
N, zphOl fiLikat Chnth 53 E) v 34%. 3%
TN A £E AR ik o Z 0-34% I XF Bk BE
0-345 1 g/m3. Rk A SR AR LM R

XEEAS R pm_ density K/ ESZFRER 10
%, K — AN s B 7ML L, XN
T AE LCD Y s IS R 77 8

LCD_Write_String(0,0,"PM2.5:");

LCD_Write_Char(6,0,table[pm_density/1000]

);
LCD_Write_Char(7,0,table[pm_density%1000
/100]);
LCD_Write_Char(8,0,table[pm_density%100/
10]);
LCD_Write_String(9,0,".");
LCD_Write_Char(10,0,table[pm_density%10]

LCD_Write String(11,0,"ug/m3");

LCD WoRm# o B FF B s, ik
pm_density 24 3452, ik LCD #fFigfr/E, &
A AFER s St BF A5 3 PM2.5 345.2 ng/m3
FIFRE. M4 T X3 pm_density 45/N8I+4r 2
=, WURIRH R H S .
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Uige. fERRFH Rz EIRELEAN pm_URV, H
if iBA) 2 pm_URV 5 pm_density [H] K/
%, —H pm_density KT BT &K pm_URV, ¥
fil AR, FF B BEUR Sem A AL TR G
else if (pm_URV<pm_density)
{
led1=1; //ledl ARFEHIEFRRIT,
REFIET TAE, A THRERSH S5 K
led3=1; //led3 AR B 8 Y 4
FRANAT, AN R P8 X AR B I s iz T 2 st
out1=0; //outl ARERALAL L
out2=0; //out2 AR AL
out3=1; //out3 AR =4 AL
if (beep==1)  //led2 R FIREZMR
LT, SERSINKR, JF HgS28 (alarm buzz) K H
TS . beep H eI #% I =4, ARG
10ms 7€ 0 5 1 (AR [R5 .
{led2=0;alarm buzz=0;}
if (beep==0)
{led2=1;alarm buzz=1;}
}
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if (add==1) //add 55N~ 1 i}
{
pm_URV++; // pm_URV —EHjn, &M
THAEATBE L, AT ULPUE T pm_URV
if (pom_URV>=10000) //*4 pm_URV {& it KA,
AeH R [E] 0, RERAVERSH P AT USRI E
{pm URV=0;}
SectorErase (0x2000) ;
byte write (0x2000, pm_URV/256) ;
byte write (0x2001, pm_URV%256) ;
//pm _URV S N eeprom 1, XFEFEHL)G
pm_URV F{ERELREE Tk, FXFNLGT EHiiX
H.

4 UBBH I 4 ke

AT I USSR LA KL R O o o
HES MR 10 ~FAZTE 220AC KL, FiE il
N 2800r/min, BEFEAELLERGRAIR ST, Wl e S
HNBRADREE NI B SR R T Re s
X3S R AT R, I R DA =P A [R] XL
71 TAE T A RLIE F B 23R 55/ B LR
ML, HH—BEAEE R TAE. RO RWL (&



KXH%F: ET51 EAANERER

N
.

BURFRA

HEPA JEM) 5 HA T XMLIE B L B4 T8 A% DA
I 5 AL

HEPA JEM BAG — & I JE FE A RE S , 4 HEPA

JEE TR RS R, 3SR R
Wm*”@%uﬁEmLﬁLLHEAﬁH vt
PR IETEIEM L. JEMJE T L BFIEN 1om 4b
] 7 K FE AL RS (7 E%ﬁ%ﬂ%ﬁﬂi%
A TE XML B B — s BT « BT
R BB A ST AR D LR L R TE R,
VEED = AN R B A b 1) VAG A T D = e s
TE TAERS P2 AR i,y Al R RE fe i 21
BE,

PM2. 5 f& A8 i B T 2& B IE AR, 55 15T
FIEES O XM LREE—E BB, BSR4, 1%
B CHLI ] 2 B TEB AR BB, By IR VR TS
PM2.5 L4 INIiESL . PM2. 5 L84 T 7
BEERHS LCD SR, E3E IEmK T
71 LT NFL, (AL RS AR LT, LCD EoR

o S5 I % T O 2 B P S I A T AR AR T

AL ANk FE 2R T — A E AR L, [
EMERENG, 5 LAFERF TS, B8
S AR T 77 Pl s — M IE 4L, A3 E AR
2R M i I BB B AN 220V B [RIRS, 7E
XEE W IBFEIT IR — X IR AR B AR R R AR, KAk
K 220V T AR R AR S 43 5V B
TS I IR A BB SR L, 7F L B A
Rl e — Pl B i, 8 L AL 5 2 P s e )
BRIATS, DARRAREE Bis T i

%4%%%%%@@6,57%%0

11

1PM25EEBBR A LR 2RSETE LRSI MREIERLT
SEIREMIERT 638IL4H 7THIL SR AIkH 9% B 102 FX
1L#ESORYL 125 HEik

E 6 XELEERREE

Fig.6 Device front panel diagram
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Fog and haze monitoring and purification system based on STM32 single chip

Kangda; Mengfanjie; Zhengce
(College of instrumental science and electrical engineering, Jilin University)

Abstract: According to the monitoring range of integrated purifier purification and small haze problem of low efficiency, the
design of distributed wireless distributed monitoring of indoor air, three block detection module in the control module to transfer
real-time data; in air purification, the closed loop of purification device control; the design of the WeChat small program for

remote monitoring of air condition in the mobile phone terminal.
Remote monitoring

Key words: Distributed Closed-loop control
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Design of mobile intelligent microwave heating control system based
on single chip microcomputer

Liu Yezhao; Yu Fengjun; Guo Qixuan
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: In the process of microwave heating of food, the main influencing factors are: the types of food, the initial temperature
of the food, the quality of the food. Because of the different types of food, although the initial temperature and the same quality,
but the heating time is not the same for the same kind of food, because the quality of different heating time is not the same. And.
The heating temperature requirements of different cooking different foods. And now use microwave oven on the market when we
can only through their own experience to determine the heating time and heating temperature. But it is very difficult for some
people who are not good at cooking. So, we hope that through these problems This study can solve the above problems, give
people convenience and increase the practicability of microwave heating.

Key words: Microwave heating Singlechip  Control system
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Table 3 comparison of theoretical heating time with actual

heating time.
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Intelligent wearable devices for patients with Alzheimer's disease

Qiu Shilin;  Lv Yuemeng; Qin Zichang
( College of Instrument Science and Electrical Engineering Jilin University)

Abstract: Alzheimer's disease is a very common disease and is very harmful to the elderly. At present, there is no effective cure
for Alzheimer's disease. It can only reduce the harm of Alzheimer's disease to the patient, family and society through nursing.
Alzheimer's disease is a chronic disease and the nursing cycle is long, so it often causes great physical and mental stress to the
nursing staff. In order to reduce the patient's pain and relieve the burden of the caregivers, an intelligent wearable device based on
signal acquisition and wireless communication is developed.On the one hand, it can monitor the patient's behavior in real time. The
PVDF sensor is closely attached to the sole of the patient, and the foot pressure changes are acquired through collection, charge /
voltage conversion and conditioning circuit to determine the behavior, inform the nursing staff and ensure the safety of patients.On
the other hand, we can locate the patient's position information by GPS and notify the caretakers in real time by SMS, and the
device has the function of emergency notification.This smart wearable device adapting to Alzheimer's patients can help the
caregivers take care of the patients and ensure the safety of the elderly.

Key words: Intelligence Care Wearable PVDF GPS GSM
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Intelligent guide glasses

YuanXin; Sun Xiaoxu; ZhouDan
(College of Instrumentation & Electrical Engineering, Jilin University )

Abstract: In the air medium ultrasonic ranging sensor because of its good performance, low price, easy to use, in the field of robot
positioning system, vehicle navigation, vehicle safety driving assist system, city traffic management and management of
expressway monitoring system, application and river, wells and warehouse and material level detection. Because ultrasonic
propagation is not easy to be disturbed, energy consumption is slow, and the distance in media is far away. Therefore, ultrasonic is
often used for distance measurement, such as ranging and location measurement, etc., which can be realized by ultrasound. The
design expound the principle of ultrasonic ranging controlled MCU .1t determines a design scheme whose main part is the
ultrasonic module and auxiliary remote guidance module, voice module, motion, and glasses as a overall design framework,
realized by language and vibration to remind the blind to avoid obstacles. This novel design was added to the camera remote
guidance, applied to real life can cope with more emergencies. After the test, the device has sufficient power to support the blind
travel, and can provide accurate data to help the blind to avoid obstacles, basically meet the requirements of the blind travel.

Key words: Ultrasonic wave Voice  Gyroscope  Wireless video
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Intelligent Home Control System Based on Interaction between STM32 and
Host Computer

ZhangHuaizhu; Ni Zhiwei; Ning Yang; Liu Wenshuai
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: In view of the above background, this paper introduces the design of a STM32 microcontroller as the core, design a set
of smart home based on GPRS wireless network control system. The system is based on GPRS communication as the foundation,
through the real-time monitoring of temperature and humidity condition of home wireless communication technology, and can
switch operation control home appliances, to achieve effective time management of household appliances using STM32 calendar,
at the same time integrated intensity collection circuit can automatically switch the window function.In this paper, a detailed
description of the hardware and software design of intelligent control system Home Furnishing.

Key words: Intelligent Home Furnishing; GPRS; remote control; STM32; intensity.
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An overview of fiber Prague grating (FBG) demodulation method

Tianze Wang; Shilong Liang; Zihang Qin
(jilin university instrument science and engineering institute )

Abstract: Optical fiber sensing technology is developing rapidly along with the development of optical fiber communication
technology. It has been widely applied in many fields such as power, bridge, medical treatment, mine and so on. The existing FBG
demodulation products are difficult to be widely applied because of their high cost and large volume. Therefore, the key to the
practicability of FBG sensors is to reduce costs and develop miniaturization, modularization and sensor demodulation system
suitable for engineering applications. This paper first describes the basic principles, characteristics and development prospects of
FBG sensing technology, and introduces the principles and components of the four demodulation methods, such as matched FBG
tunable filter, tunable optical fiber F-P filter, and compares and analyzes their performance. The filter part of the moving average
filtering, wavelet filtering, zero phase filtering, Savitzky-Golay filtering and filtering algorithm were summarized; for fitting part,

five kinds of traditional power fitting algorithm of weighted average method, Gauss fitting and deconvolution method were

outlined.
Keywords: FBG demodulation filtering fitting
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Design of mobile intelligent patrol instrument based on Cloud Computing

GAO Yu-miao; DAI Xin-ping; YUAN Ya-qi
(College of Instruction &Electrical Engineer Jilin University)

Abstract: The data collected in traditional routing inspection project mainly depended on manual recording. This method had
many problems, such as tedious operation, low efficiency and poor real-time performance. In order to improve the performance of
the system, a routing inspection system based on cloud computing was designed. The system combined the embedded system,
Android platform and cloud computing platform based on the Cloud computing and ‘Internet plus’ mode. It made the inspection
data can be viewed and corrected online in the background server. Experimental results show that, the data collected by sensors can
be wirelessly transmitted by Socket protocol, and the real-time monitoring and analysis of data can be carried out in the
background server. Compared with traditional routing inspection method, this system has higher efficiency and real-time

performance, makes the inspection method more convenient and automatic.
Key words: routing inspection; cloud computing; cloud computing platform; embedded system
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Flipbook Design Based on KINECT Image Recognition

Li Jiyuan; Zhang Yuxuan
Qilin university instrument science and engineering institute )

Abstract: This thesis elaborates a design of a bookbinding machine based on Kinect image recognition. This design primarily
serves disabled people, casualties, band conductors and other special groups who may not be able to read the book by hand. The
biggest design feature is the use of Microsoft's Kinect system real-time capture user limb movements, and according to user action
to determine their intentions, in order to accurately and timely issued a book instruction. At the same time, the design uses simple
and efficient mechanical structure and vacuum suction principle to realize the book-turning movement, overcoming the
shortcomings of the traditional book-turning machine with complex structure and complicated book-turning actions. The
experimental results show that in the non-contact control mode, the bookbinding machine can realize the function of book-turning,

the high accuracy of instruction recognition and the high success rate of book-opening. It has good application prospect.
Keywords: bookbinding machine, image recognition, Kinect, Negative pressure adsorption
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E T PDD-NIRS fXIMRSEHNE 5 EMHR"

Xtk EARGR: & OB R, B OF
(HEMWR2E AR SRR TR

FE: MMfE (cerebral blood flow, CBF) FIK IS E— B &G AR 7L B4 s, AT DU 374G A4k
Fio T 255, T 7 Ao A e i 1L 56 22 T A 3995 o 7 R A 0 i I 9 25 40 3 B30 o AR BV R B /R R BV
H & T B AR 8 ISR ML, 22X AL B — B 4T . A SCERXE B AT I il & VA AR A A BREE
FEEIE, BT Fick @EFMBMEL/REHEEH T —MH R, JBa. Pl Mm%, Z4%EHT PDD
(pulse dye densitometry, PDD kA ziE) -NIRS HiAR, EAMMEFESE (indocyanine green, ICG) {FN+E
A, I A SR 1CG 5l N R R E SR CBF. AR IERYE, RA RS AR NSRS 5. Xt
IS K PRI HEE TG 3, R PDD-NIRS J/vEN & H: CBF, T H CBF fH. SE0Ls REH T %l &7 A 1E
k.

XBEIR): PPD-NIRS; [WIHLUE: JoGUkd; momkask

Study on the Measurement of Cerebral Blood Flow Parameters Based on PDD
- NIRS

LIU Guang-da; WANG Yu-lin; QIN Qi; ZHANG Lan-xi; CAl Jing
(College of Instrumentation&Electrical Engineering, Jinlin UniversityJilin Changchun)

Abstract: Cerebral blood flow and cerebral blood flow parameters has been the focus of clinical medical research.They can be
used to assess the human cerebrovascular parameters, prevention of cerebral infarction and cerebral hemorrhage and many other
physiological diseases.The current clinical measurement of cerebral blood flow parameters mainly through the thermal dilution
method and indicator dilution method.But the thermal dilution method and indicator dilution method requires catheter insertion
and timing blood collection,which will cause some damage to the body.In this paper, a new, noninvasive and rapid method for
measuring cerebral blood flow is proposed based on Fick's law and Lambert's law.The method based on PDD-NIRS technology,
the use of indocyanine green as an indicator, through the introduction of brain and arterial ICG calculated CBF.In order to verify
the correctness of the model, adult rabbit was used as the experimental object.The ICG pigment was injected rapidly in rabbits, at
the same time the CBF was measured by PDD-NIRS method, also the CBF value was calculated. The experimental results
demonstrate the correctness of the measurement method.

Key words: PPD-NIRS; cerebral blood flow; Noninvasive detection; indocyanine green
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Table 1.Ultrasonic measurement of CBF data
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min)
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Design of Ground-Airborne electromagnetic environment simulating system
using the three-dimensional coil

LI Zhuo-Wei; HE Kun; XU Li-Ning
(College of Instrumentation & Electrical Engineering, Jilin University )

Abstract: In order to simulate electromagnetic environment in field space and provide the means of physical simulation for
motion noise resulting from Ground-Airborne electromagnetic exploration, a Ground-Airborne electromagnetic environment
simulating system is designed. Parameters of coil assembly and schemes of emission current conforming to device’s requirements
are designed by modeling the space electromagnetic field and simulating the inner electromagnetic field distribution of
three-dimensional coil. The results show that the Ground-Airborne electromagnetic environment simulating system is able to
imitating the electromagnetic field which separation between receiver and transmitter is in the range of 1 to 10 kilometers and

errors are all less than 10%.

Key words: Three-dimensional coil ~Electromagnetic field
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Method for recognizing sign language based on Kinect

Shao Jingya; Xia Tao; Liu Huaibin
(College of Instrumentation & Electrical Engineering,JilinUniversity,Changchun 130000, China)

Abstract: In order to realize sign language recognition based on Kinect, a dynamic sign recognition method using finite state
machines and dynamic time warping (DTW) is proposed. First, the Kinect technology is used to get the depth image and skeleton
feature information; Then the hand depth image is obtained by using the hand segmentation algorithm, and then the characteristics
of the hand are extracted by using the HOG feature operator with high accuracy. Finally, the finite state machine and DTW
algorithm are added to realize dynamic sign language recognition. The experimental results show that the method can achieve the

recognition of normal sign words and sentences, and the accuracy can be up to 95%.
Key words: Sign language recognition  Kinect dynamic time warping  HOG feature the finite state machine
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recognition rate of the relationship diagram
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Design of High Precision Three Component Magnetic Field Measurement
Device Based on Giant Magnetoresistance Sensor

SHANG XIN-Lei; YAN Su; MA BIN-Yuan; YU LONG-Ze
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: The measurement of geomagnetic field is one of the most important probes in the field of geophysical exploration. This
paper mainly introduces the design method and technology of high precision three component magnetic field measurement device
based on giant magnetoresistance sensor. The magnetic measurement device adopts MSP430F149 as the main control chip, and
combines the four modules of GMR sensor, signhal conditioning circuit, acquisition circuit and host computer to measure the
geomagnetic field. The GMR sensor probe using giant magneto impedance effect measurement of magnetic field sensor, the
amplifier circuit built-in preliminary amplification of the electrical signal is converted to the magnetic signal; signal conditioning
circuit of sensor signal before amplification filtering, acquisition circuit will use LTC2508 32 as the core chip of the analog signal
to digital. The PC software is designed using LabVIEW front panel to the signal processing of the main control chip came and the
corresponding display. After testing, the results show that the design has high accuracy in measuring the geomagnetic field and is
easy to be industrialized. It has a certain reference value and development value for geomagnetic field measurement in geophysical
exploration.

Key words: giant magnetoresistance sensor; high precision analog to digital conversion; LabVIEW upper computer panel;
geomagnetic field measurement; magnetic method geophysical prospecting
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Three axis magnetic field measurement device based on linear hall sensor

Shang Xinlei; Dong Zhiwei; Liu Yi; Tang Shengliang
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: There are many ways and methods to measure magnetic field. This paper mainly introduces a three axis magnetic field
measurement device based on Hall sensor. The 32 bit AD acquisition chip has the characteristics of high accuracy. The device uses
stm32f103zet6 as the main control chip, combined with three axis Hall sensor module, conditioning module, AD acquisition
module, host computer, etc., to achieve magnetic field measurement of three components of a point, and display it on the master
computer.After testing, this design has a high precision for the measurement of magnetic field, and has certain reference
significance and development value in the field of magnetic field measurement.

Key words: Hall sensor 32 bit AD Three axis magnetic field Master computer
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Visual Measurement Technology of Automobile Drive Axle Housing Size
Parameters

Cui-ChangKun; Li-HaoXuan; Tang-RunZe
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: Measurement is an important method for human understanding of the world, and it is an important foundation for
scientific development. With the development of the manufacturing industry, large-scale, high-precision, on-site measurement, and
even dynamic measurement requirements have been proposed for measurement tasks. Traditional three-dimensional technology
can not meet this requirement. In this context, visual measurement has been produced and has become an important research
direction. Vision measurement technology uses images as an information carrier and is closely integrated with computer
technology. It has the characteristics of non-contact, rapid measurement, and high precision. It has been widely used in various
measurement tasks. Structural light vision measurement belongs to the category of computer vision measurement. It has attracted a
large number of scholars to study it in recent years, and has been widely used in many fields. In this paper, vision measurement
technology is used to measure the drive axle housing of the vehicle, and an algorithm program for different processes is written. A
complete calculation and measurement method is proposed.

Key words: Computer vision measurement algorithm
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Design of High Precision Digital Cymometer based on FPGA

Qian Chenghui; Wang Pengfei; Wang Yulin; Yu Sijia
(College of Instrumentation and Electrical Engineering, Jilin University))

Abstract: A digital frequency meter with gate time of 1s based on FPGA is designed, which is used to measure the frequency of
sinusoidal wave signal with high precision. The device can also measure the time interval and the duty cycle of the pulse signal,
which is based on the programmable logic device (FPGA) and the embedded single-chip computer (STM32). The high-precision
measurement of signal frequency is realized by using the method of equal precision frequency measurement. The absolute value of
the relative error of the digital cymometer to the frequency measurement of sinusoidal signal is not more than 0.01%. The absolute

value of relative error of time interval measurement for the same frequency square wave signal is not greater than 1%,

and the

absolute value of relative error for duty cycle measurement of pulse signal is not greater than 1%.

Key words: FPGA digital frequency meter
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Table 1 Experimental data of frequency measurement

and error
(G5 RE 10mV/pg 100mMV Vs

LIPS WEEMHZ) | WEEMH) | WEEHZ)
[Hz A iR 22 A iR 22 AR 1R 2
1 0.999969 0.999995 0. 999922
0.0031% 0.0005% 0.0078%

M 100005 1000000 1000005
0.0005% 0 0.0007%
100M 100001368 | 100000247 | 100001740
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Table 2 Experimental data of time interval measurement

and error
AR | BN | E(EEEE | WELER | MXHRZE
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and error
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ZHz | MXFIRZE | AXRZE | AEXRZE | MR
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M 9.9951% 50% 69.995% | 89.999%
0.049% 0 0.00714% | 0.00111%
M 10.074% | 50.083% | 70.235% | 90.624%
0.74% 0.166% 0.336% 0.693%
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Research on Suppression of High Frequency Electromagnetic Emission Spikes

Li Gang; Cheng yanyu; Tang luyao; Yu Sheng
(College of Intrumentation and Electrcal Engineering, Jilin University)

Abstract: This paper analyzes the causes of high-frequency electromagnetic emission spikes. Based on the traditional full-bridge
inverter circuit, this paper explores new converter topology and control methods, optimizes snubber circuit parameters and reduces
the voltage spikes of high-frequency electromagnetic detection transmitting bridge. For the electromagnetic detection system to
provide efficient, stable, in line with the requirements of a field signal

Key words: inverter, voltage spikes, peak suppression, absorption circuit
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External Triangle Thread Detection Based on Digital Image Processing
Technology

CHEN zhi-yu; SUI xue-ming; HE gui-shan; LIU ming-yang
(School of Instrtument Science and electrical engineering, Jilin University, Changchun 130012)

Abstract: A contactless detection system for the external triangle thread with the digital imaging processing technology and visual
measurement technology was presented. The system used image manipulation method to measure geometrical
parameters,including binary image production, edge detection, contour hunting and the thread geometrical parameter calculation.
Sizes of a external triangle thread detected by suggested method were given, and the feasibility and correctness of the method were

validated theoretically and practically.

Key words: digital image processing; visual measurement; thread; edge detection
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The Study of Automatic tracking and Object Grasping System of Quadrotor

Xia Hongjian; Liu Hongnan; Liu Tao
(College of Instrument and Electrical Engineering, Jilin University)

Abstract: In order to realize the quadrotor’s automation and informatization in transportation, we designed and realized a
quadrotor which could track and grasp target automatically and then carry it to the specified place. By applying the control theory
of quadrotor, we make it be able to judge its position in real time using computer vision technology, and adjust its attitude angel
with the PID controller. Thus, we finished automatically tracking and target identification using camera and drove a manipulator to
accomplish target grasping and releasing. The result shows that the quadrotor could keep its flying height at 1m, and fly at the
speed of 20cm/s. The machine could recognize and grasp a cylindrical target of which the radius is 4cm and the length is 8cm. The

whole process can be finished in 50 seconds.

Key word: Quadrotor Automatic tracking Object extracting Computer Vision PID Controller
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Design of guided walking stick based on multiple sensors

WANG ZHI-hong; ZHANG YUE-han; YU Xuan; WANG ZHEN-zhen
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract:The multi-functional guide stick system successfully achieves real-time blind guidance, bringing convenience and
sympathy to blind people's lives. The designed guiding sticks include three modules: measuring obstacles, voice broadcasting and
communication. The obstacle detection module controls the height of obstacles by stepper motors and ultrasonic sensors through
the STC89C51 single chip microcomputer, the distance and orientation of dynamic obstacles, and the distance of static obstacles;
The voice broadcast module controls the Bluetooth headset through the STC80C51 MCU to achieve music playback, weather, time
broadcast, and obstacle data broadcast functions. The communication module controls the GPS module through the STM32F103
microcontroller to obtain the latitude and longitude, the SIM card module sends latitude and longitude short messages and weather
information, and the simulation 110 alarm. The three SCMs communicate through the serial port, in which the STM32 SCM of the
communication module sends the weather information to the 51 SCM of the testing part. The obstacle detection part integrates the
weather information and the obstacle information, and sends them to the broadcast module to broadcast the obstacle information.
Weather and other data.

Key words:ultrasonic distance measurement; obstacle avoidance;bluetooth;GPS;110 alarm
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Novel color-changing light-absorbing display and its control technology

Lin TingTing"; Teng Fei'; Yang ShudJia’; Liu Yi'; Xia HongYin?
(1. College of Instrument Science and Electrical Engineering, Jilin University; 2. College of Chemistry, Jilin
University)

Abstract: LED display has always been a research hotspot in the field of display, but it has low operating efficiency and high
power consumption. It has always been a short board for applications and problems to be solved. In view of the inherent defects of
LED displays, this article uses the electro-acid/electrochromic discoloration materials studied by the Supramolecular Materials and
State Key Laboratory of the College of Chemistry of Jilin University as the raw material for display panels. It discusses how to use
the new type of light-absorbing display materials to make displays and How to use MCU and FPGA to realize the drive and control
of the new display screen, and the results verify the feasibility of the display screen manufacturing process and the feasibility of the

control technology.

Key words: Electro-acid-base material Display screen  MCU FPGA
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Anti snoring pillow design based on DSP voice recognition technology

Chen Chao; Zhao Hang; Zheng Yiming
(School of Instrument Science and Electrical Engineering, Jilin University)

Abstract: The direct cause of snoring is due to sleeping position and other issues caused by the narrowing of the respiratory tract,
the air can not pass smoothly. However, existing anti-snoring pillows focus on preventing snoring through magnetic field or
traditional Chinese medicine, but in fact these methods do not have a mature technical system and a complete theoretical basis. Not
only does not apply to all people, and the effect is not high, the price is very expensive. Therefore, a system is designed to
automatically change the user's sleeping position according to the snoring situation of the user by changing the shape of the air bag
placed in different parts of the pillow so as to prevent snoring.

On the basis of consulting the relevant literature at home and abroad, the mechanism and characteristics of snore sound are
analyzed in detail. By comparing with the speech signal, the feasibility of using snoring sound to process shoring sound is
analyzed. On the basis of DSP technology, a snore recognition algorithm was established based on DSP technology, and the snore
time domain, frequency domain feature and MFCC eigenvalue were extracted, and then the algorithm was transplanted to
TMS320F28335. The DTM pattern recognition method was used Snoring for identification testing. DSP and then test the results
with the PWM waveform-driven pump control air bag deflation to adjust sleeping position, so as to achieve the effect of assisting
sleep. After the actual test the system works well.

Key words: DSP technology Signal processing Voice recognition Dynamic Time Warping (DTW)
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Design of high-accuracy digital voltmeter based on C8051F350

Guo Longhao; Yang Shaonian; Li Mingyue
(College of Instrumentation and Electrical Engineering, Jilin University)

Abstract: In view of the low resolution of the traditional digital voltmeter, this design uses a dual single chip system to improve
the measurement accuracy through the initial measurement and the precision measurement. The single chip microcomputer STM32
system uses the built-in ADC to do rough measurement and the 24V range is divided. The internal DAC output is used to compare
the voltage between the sub files, the sub circuit processing and the output differential voltage are precisely measured by the
C8051F350 SCM system and displayed by the LCD5110 LCD screen. The design accuracy is up to 0.1mV.
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Fig.2 Program flow chart of rough measurement circuit
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Fig.3 Program flow chart of precision measurement circuit
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Table 1 Measured data
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Design of Traffic Light Identification System Based on MATLAB

ZOU Si-Yu; ZHOU Chun-Hao; WANG Yu; ZHENG Fan
(School of Instrtument Science and electrical engineering, Jilin University)

Abstract—In assisted driving systems, traffic light recognition can be achieved in many ways. Combining with navigation
information, visual traffic light recognition can inform the driver of traffic light status in the driving environment. Compared with
the driver's own naked eye recognition, the traffic light recognition device based on vision processing algorithm has no fatigue and
is not easily affected by complex background and other factors. The characteristics of the impact, traffic light identification
capability is also an important aspect of the driverless car. This paper presents a design of traffic light recognition system based on
MATLAB, using Haarlike feature extractor to extract features, and then use the Adaboost classifier to classify the extracted
features and determine the color of traffic lights based on the RGB three-channel pixel values. The test results show that the
recognition results are very accurate and the consumption time is almost the same as expected.

Key Words: Traffic light detection Character recognition  Image recognition Feature extraction
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Design of automatic polarized window system

Chen Zubin; Wu Na; Wei Shida; Zhao Bohao
(College of Instrument Science and electrical engineering, Jilin University )

Abstract: With the development of electronic technology and the improvement of the people's level, more and more smart
windows are being used in modern intelligent buildings. In the next few years, smart window users will continue to increase.
Polarized glass is currently the most high-end product, because the glass's superior hardness has created its strong super scratch
resistance, can evenly change the incident light and superior light transmittance and other optical properties of other resin lenses
can not be compared. Currently shutters, closed fill light, and other traditional equipment to control lighting, there are light
transmission is not soft light spots, light transmission adjustment accuracy is too small and other shortcomings. This design is
proposed in this paper, with polarized glass as the core of the window, and 51 single-chip microcomputers as the processor cores
Through the data acquisition intelligent technology, a window system is designed. The designed intelligent window system can
continuously detect outdoor humidity, temperature, PM2.5 concentration and outdoor light intensity through its data detection and
sensing circuit. When the collected value reaches the set value, the processing result will control the rotation of the stepping motor.
In order to control the overlapping angle of the polarizing glass, it is equipped with a good anti-theft system™*. In addition, it can
be set to automatically close the window or open the window. When the setting time is reached, the window will be automatically
closed or opened, and intelligence will be realized to a greater extent. The design was tested and tested to achieve precise control
of the transmitted light brightness, adjusting the light transmission range by 60%-0%, and the light transmission accuracy by 3%.

Key words: Smart home Polarized windows data acquisition Light control stepper motor
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Table 1 Optical sensor optical control accuracy

SEATR | TAERE B L JER | CHREBUE | WS | X EE
(s Umax Id [ Sn Tr d
LKA \Y uA uA AW S min
UsUmax | UsUmax | UsUmax | “-UmeX
2CU1A 10 <0.2 >80 >0.5 0.0000001 8.4
2CuU1B 20 <0.2 >80 >0.5 0.0000001 8.4
2CU1C 30 <0.2 >80 >0.5 0.0000001 8.4
2CU1D 40 <0.2 >80 >0.5 0.0000001 8.4
2CU1E 50 <0.2 >80 >0.5 0.0000001 8.4
2CUI01A 15 <0.0001 >0.6 <0.000005 0.23
2CUI01B 15 <0.0001 >0.6 <0.000005 0.6
2CUl01C 15 <0.0001 >0.6 <0.000005 1
2CUI01D 15 <0.0002 >0.6 <0.000005 2
2CU201A 15 0.005 >0.6 <0.000005 0.5
2CU201B 50 0.001 0.35 <0.001 1
2CU201C 50 0.002 0.35 <0.001 2
2CU201D 50 0.004 0.35 <0.001 4
3DuU1ll 50 <0.3 >500 <0.001 5
3DU22 50 <0.3 >1000 0.001 5
3DU33 50 <0.3 >2000 0.001 5
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Fig.3 Light sensor circuit diagram
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Development and Design of Traffic Identification System Based on DPI

FANG Zizheng; LIU Shuai; ZHANG Zhichao
(College of Instrumentation & Electrical Engineering, Jilin University)

Abstract: In view of the fact that the fingerprint lock on the market is less and is fixed in the car itself and there is no problem that
the fingerprint recognition system can be used for remote control, a Bluetooth lock system based on fingerprint recognition is
proposed in this paper. This system combines Bluetooth module and fingerprint identification module through single chip
microcomputer, so that fingerprint identification system can be carried around and used remotely, which improves the convenience
of the system.In addition, the system uses a fingerprint unlock mode, compared to the traditional way of unlocking more reliable,
but also to ensure that the keys lost or stolen after the car locks will not be opened by others, security performance greatly
enhanced.Through experimental tests, the Bluetooth based vehicle lock system designed by this paper can open the door for remote

fingerprint identification, and the correct rate of unlocking in 5m is as high as 97%.

Key words: Fingerprint identification Bluetooth communication
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Table 1 Test the performance of fingerprint unlocking system at a distance of 5m (tested 300 times)
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Table 2 Test the password unlock system performance at a distance of 5m (test 300 times)
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Table 3 Test Fingerprint Unlock System Performance at a Distance of 10m (300 Tests)
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Table 4 Test password unlocking system performance at a distance of 10m (300 tests)

T RS ERERRE  RIEMEELEH RIAFELRE  ESESE
i} 0 209 o1

3 GHRE S% R

Hil, BBie FAERRRNE, Kk 1. ﬂﬁ,%ﬁ%?ﬁ.%?fﬁéﬁiﬂ%ﬂﬁﬁWJ%$%I§5£§%%&#
(95 2 e 4 T Bt 25 2 . FS SR ey — R [9]. 3+ EEH LI & 515 4H,2013,21(12) :3356-3358.
IAERBEE A, HEshE —EfmE FR R EE 2. RN, E 5B A A RSO RS BT[]
PRI G RE 7, AR T FE 0N B IR B 2 AL SRR 2R B AR, 2010,25(1):62-65.
B, BYRBEEEREAY, HFRATUEE 3 MR AR ESRSOR I RG] 5 s
EHBFRSORMN EB RS, NIL, A s qy 1%,2014(7):55.
MUK 35 2 i 538 gOR mis e gt & ok, it T 4. BRI EET Linux IR A SR S0R M R S %]
HETRSONANMET EP RS, ZRAGMSIEL = B4 5HAR 2013(10):25-26.
WU R gen] CAKE S 454 ‘{gﬁ@%‘ﬁﬁﬁ, %%%‘ # 5. MBRIE, M F T IR LGR B RR E B 8 R %)
4 1 5 ) 4 > J,[:[j&h %éﬁiﬁﬁﬁ TTE‘&@?@&%E&, LA TR, 2011,34(15):197-199.
PALLA SOy VL T FIRGEATBMRIEST 6 s o 1k ko, 25 05 Lo B B SR
ﬁi??jgﬁﬁfgﬁgﬁ@;gﬁ*i?ﬁiﬁﬁ VO T s R ST SR 2016,34(4)-91-96.
e NMEIE . HE 2 K1\ , BT HY 28 . . e e e e s .

e 7. EEETIRGOARNIR R G A% 8 D] R
TR0 05 7 25 5 7 4 il 8 4 B SR B TF ey R (P15

], HAES GFFERIE R % i 97%. 1% e
AT, SUE Sm NHOPBUERIAROA 7%, 2 b iSRS LIN BB

ARG MAM. R0, EHTEFREE
R EDIREEILS, R ATy B ATAUR SR AATE
PR G R 2 A 1 — N 2 e

Forl R g g DL N W RS
#1],2016,24(3):193-195

123


http://www.cnki.net/kcms/detail/detail.aspx?filename=JZCK201312062&dbcode=CJFQ&dbname=CJFD2013&v=
http://www.cnki.net/kcms/detail/detail.aspx?filename=JZCK201312062&dbcode=CJFQ&dbname=CJFD2013&v=
http://www.cnki.net/kcms/detail/detail.aspx?filename=BJGY201001018&dbcode=CJFQ&dbname=CJFD2010&v=
http://www.cnki.net/kcms/detail/detail.aspx?filename=XDDJ201115062&dbcode=CJFQ&dbname=CJFD2011&v=

EMRAFNBMFERRTEFIE 2018 F ¥ F 3 Xib X E

9. EEWIEET DSP WRZEN BIaSUR M R AT RS K
THIDL BN A BT RHE K 52,2014,

10. SERPR KR E, TIRE, 5. E 3 80R 0 R S Bk
2 R [J]. F8 T AH,2016,29(6):41-43.

11, SRS T Linux RAMFRSORM 2R
RE L[] T 1 TF2,2014,22(2):134-136.

12. FiH, 255 T ARM-Linux F820H 5 R 4R % ).
BTt 1.#2,2012,20(15):180-183.

13. # % . 3 F ARM Cortex-M3 5 20 i1 5 7 8
BHl R R0 552 BL[D]. /M B B K A,2014.

14, V4 el VT vk, 5t B T 4R SOR AR AR 1 ZE 5 T
RG L[] 54 FE4,2014(11):20-22.

15, 3k, Tl s, 3 R R 5 5T 5 A HLIHR 80N 2 5
BB TE[I]. Tl HlTH 5 A1,2016,29(12):128-129.

124



FfeA%: AT STM32 i 70 & & AR IR % 2%

T STM32 BYTCLk PR AR MM 1R 22 28

FER; FARM; ZET
CEMRRS (UL SRR TR

WE: BB NIERACFIR S, 2L BUSON SRR AR LS R 3. O 7 SEiF MR B LIRIR,  ASCBEit
FFWEFE T —FhIE T STM32 MR LRIRIR &A% . B LHEIR )G, PRI B S U B PR, 7B — MBS
Ze3d STM32 AL Hy HCO5 i F £ 48 THl. BRI S, SCRE LIl 5K R A o

REEIE: JRIRHEIN  SERfEEN AR

Based on STM32 wireless bedwetting alarm

Li Xudong; Li Chengjin; Jiang Wenyu
( College of Instrumentation & Electrical Engineering)

Abstract: As people's living standards improve, caring for babies becomes a top priority for young parents.In order to monitor
infantile bedwetting in real time, this paper designs and studies a wireless infant bedwetting alarm based on STM32.When the
baby urination, the urine detection circuit to detect urine, immediately produce a signal, after STM32 processing HC05 Bluetooth
passed to the phone.Neither affect the baby, but also inform parents to change diapers.

Key words: Bedding monitoring Real-time monitoring
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Fig.1 The overall system structure block diagram
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FRELERRTE, DA T gm L () h b RSt R
‘BIE B 64KB ff) Flash 77-4i%#5 5 20KB ) SRAM 17
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M. ERFEE, GPTO 1. DMA F5th#%. ADC. UART.
SPI #2101, TIC #1055, BAMAMK. AR, %
M bl Ry A A

P PR P (& Keil MDK, Keil MDK f&/f
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R BT RE 1O T B S5 fa an SR 10 2R
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K FH &4 FE R 30 RCC_APB2PeriphClockCmd () #£47
WGk, UARTx RE - EMLITIR, Wi E UARTL,
m = = APB2 M b, B Mk R H
RCC_APB2PeriphClockCmd (RCC_APB2Periph USART
1 | RCC APB2Periph GPIOA, ENABLE) #4T#]451k,
H AR UART $#E7E APBL L.

(2) HREFE GPI0. GPIO HyJE It f, & E 45
¥4k GPIO InitTypeDef, H ixtT TX 5| H,
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W ) , GPIO Speed VI ¥ #E R i B N
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AFEREVIHE R, i fgEsk GP10 TInit () fHRE
IO D oGPID_InitStrJctare.GPI[l}_Pin = GPID_Pin_B;

GPIO InitStructure.GPIO Mode = GPIO Mode AF PE;

GPIO Inititructure.GPI0 Speed = GPIO Speed 30MHz;
GPIO Init(GPICA, &GPIO InitStructure);

GPID_InitStmctaIe.GPID_Pin = GPID_Pin_lO;
GPIO InitStructure.GPIO Mode = GPIO Mode IN FLOATING:
GPI0 Init(GEIOR, &GPIO InitStructure):
2 GPIO & EKFL
Fig.2 GPIO setting code

(3) ECE UART #HOCJE P, 81T 451k
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USART InitTypeDef HHffisE . UART BN A BL
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USART BaudRate: 453

USART WordLength:ZF4:

USART StopBits: {147

USART Parity: B35 =

USART HardwareFlowControl : {4 yifas i

USART Mode: H8/3 T.

5 B USART1 f£8E .
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B NBHE: while (USART GetFlagStatus (USARTI,
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(6) FHRBETZMHH. TR, M2
FFH SystemInit () BRECKIEC E RS20 72M
3.2 IEFIER

AEAFH Arduino IE L, BB I
BT HRAS YR E . BASHRE R EAE:
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Fig.3 Commonly used AT command
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Fig.4 Bluetooth serial assistant to read information
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The self-excitation circuit of cascaded coupling RTD fluxgate

Wang Yanzhang; Mengjin; Wang Bangyan; Yang Zizheng
( College of Instrument Science and Electrical Engineering Jilin University)

Abstract:As usual, a damping unforced dynamic system will not oscillates, butwhen the coupling coefficient excel a critical value
and on a no identical starting condition, a system with N(odd) single coupling system will foster self-oscillation, and the
self-oscillation can be used to measure some tiny singles quantity. When the N coupling coil achieve self-oscillation, the frequency
of N times of the frequency of one oscillator, and with the increasing of N, the frequency of one coil will reduce. The output signal
of RTD fluxgate in a positive impulse, and the amplitude is low, which is hard to gather. So we need to design a signal disposing

circuit to translate the sharp impulse into level signal which is easy for digital circuit to gather. ItsT fand T~ use the width of high

and low electrical level. The output of the RTD fluxgate goes through a integral circuit to translate it into a rectangular wave
approximately, and then go through a summing circuit to translate the wave’s height in case of DC bias. Then go through a
smoothing circuit to wipe off the noisy. In the end, we use reverse amplification to adjust the polarity in order to perfect the
amplification. In addition the preposition of addition circuit and V-1 transition circuit is used for cascading.

Key words:Fluxgate; Cascade coupling; Self-excited; Magnetic field
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Fig.10 Part of the data that is measured when there is no
external magnetic field
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The designation of active three-dimensional magnetic field offset device

Wang Ruihong; Li Xingtong; Zhang Yumeng
(College of Instrumentation and Electrical Engineering, Jilin University)

Abstract: This subject derive from the research project:the leader of young and middle-aged scientific and
technological talent and team in Jilin Province innovation projects, atomic magnetometer research. Under the
circomstance of ultra-low detection, atomic magnetometer needs to work in a weak magnetic field, especially
for SERF atomic magnetometer. At the same time, in order to overcome the traditional method of using
multi-layer shielding tube to shield the magnetism, which leads to the large volume of the whole device, we

proposed to the triaxial Helmholtz coil to offset the magnetic field.

Keywords: Helmholtz coil SCM  fluxgate sensor
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Table 1 Dynamic performance test data of x axis

EIS 0.05 | 0.10 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35

X Hhfitys | 1005 | 504 | 279 | 154 | 7.7 | 7.7 | 7.7

(nT)

R SHESMREN y MR

Table 2 Dynamic performance test data of y axis

EIS 0.05 | 0.10 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35

Y ity | 571 | 243 | 123 | 64 | 6.4 | 63 | 6.4

(nT)

x= AASMEENIR z HEIRE

Table 3 Dynamic performance test data of z axis

EIS 0.05 | 010 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35

Z @ity | 1005 | 504 | 27.9 | 154 | 107 | 34 | 34

(nT)

XIS B B B — A R i s e
W, EAPERENR =R KB AIFE 10nT LA

4 75

203 B 1 L PRI I RO A Kt i
£ 10nT LA o TEH 1 3RATTHI 3 B AR SCBR B2 Hh g
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Design of temperature, sound and distance detection device

Xia Changyu; Chen Qian; Zhang Kai
( College of Instrument Science and Electrical Engineering Jilin University)

Abstract: The design of the device is mainly through infrared sensors, ultrasonic sensors, sound detection module to detect the
environment temperature, obstacle distance, sound and other information, the information obtained through STM32
microprocessor processing into digital signals, and then through the wireless transmission module to the computer, through the

GUI interface for intuitive display. This device can be used for the initial detection of human beings.
Key words: sensors detect STM32 microprocessor —wireless transmission
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Research on anti-collision system of automatic traveling car

Liu Lijun; Wang Ran; He Dongze
(College of Instrumentation and Electrical Engineering, Jilin University)

Abstract: The anti-collision system is applied to the moving vehicle, and the main function is to monitor the change of the speed
of the front car, and to detect the objects in front of the vehicle (such as the intruding pedestrians, roadblocks and so on). Based on
the practical considerations, this big project set the basis of the principle of vehicle speed, use of signals and systems, analog
electronic circuit, single chip microcomputer principle and subject knowledge to feedback signal digital processing, vehicle
collision.

Keywords: 51 microcontroller ultrasonic sensor infrared sensor
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Study on the design of electromagnetic signal source and the method of three
dimensional combination control

Liu Naijia; WangHui; Ding Jianchun
(College of materials Science and electrical Engineering, Jilin University)

Abstract: The principle of the frequency domain electromagnetic signal source is analyzed through the research on the basic
detection principle and the transmitter structure of the ground space frequency domain electromagnetic detection system. The
feasibility of using the chopper circuit and the inverter bridge method to transmit three dimensional combined signals is
demonstrated. The MATLAB is used to simulate the inverter bridge, and the key problems of the transmitter design are analyzed.
The driving circuit and inverter topology of the signal source are designed. The FPGA control method is applied to realize the
function of output frequency and phase controllable by manual control. The voltage regulating circuit is designed by switching
down voltage DC-DC mode, and the output voltage is adjustable. Through experimental tests, the system can achieve the output
frequency 9-999Hz, any integer adjustment, the output phase difference of the three dimensional signal can be adjusted arbitrarily,
and the output voltage 1.25-12V can be adjusted. Finally, the signal of the laboratory analog coil is supplied, and the waveform is
received and analyzed. The three-dimensional physical simulation of electromagnetic field in indoor field is realized, providing the
research foundation for the analysis and suppression of moving noise in the electromagnetic detection of ground air frequency
domain.

Key words: Frequency domain electromagnetic detection Inverter circuit  Step-down chopper  Three dimensional
combination
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Table 1 the electromagnetic response table of the three coils
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Multi-frequency electromagnetic signal acquisition system based on second
pulse and phase lock amplification technology

Guo Ling; Zhang Chunfeng; Hou Yukuo; Liu Changsheng; Wang Shilong
(College of instrumentation Science and electrical Engineering, Jilin University)

Abstract: In view of the measured signal, wide band, the noise signal amplitude and phase extraction difficult, receiver
synchronous clock is not stable, the characteristics of the digital phase locked loop (DPLL) and simulation method of combining
the phase-locked amplifier, using orthogonal phase lock amplifying technology and pulse synchronization technology, combined
with the required characteristics of high precision, long continuous acquisition system, this paper proposes a new air
electromagnetic signal acquisition system, realize the air electromagnetic frequency domain signal amplitude and phase
information of the real-time acquisition and storage. The experiment shows that the system is stable and reliable, accurate and can
meet the demand of distributed electromagnetic detection data acquisition.

Key words: Second pulse synchronization Orthogonal lock amplification Ground air electromagnetic signal
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A money-changers based on Internet payment technology

ZHOU Zhijian; YANG Guizhong; LIU Hongjie; WANG Yinpan
(College of Instrumentation & Electrical Engineering, Jilin University)

Abstract: With the rapid development of Internet payment technology, This paper studies a device which used WeChat payment
technology,realizing the automatic conversion function of the coin to salve the problem of small denomination currency exchange
in daily life,to achieve "zero cash" travel. The device has two functions,paper money for coins and WeChat pay for coins.For all
aspects of the device, including hardware and software modules, overall layout, stability and correctness of the exchange process,
we had done some research and design.The results of experiment show that the device is safe and stable, can meet people's daily

money exchange requirements.

Key words: Internet  WeChat payment currency exchange accuracy
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The measurement of subcutaneous thickness of the base fat in the
near-infrared light

Sun Tianyun; Wang Yushu; Chen Xue
(College of Instrumentation&Electrical Engineering , Jilin University)

Abstract: In modern society, obesity has become a pandemic, it seriously affects the modern people's health. Fat contentis a very
important health indicators for the human body , it has to do with high blood pressure, coronary heart disease, diabetes and many
other diseases. Therefore, measuring the thickness of subcutaneous fat, can not only meet the demand of testing the health of the
fat content, but also satisfy the fitness needs of Fitness crowd. According to the biological characteristics of human subcutaneous
tissue and the principle of using near-infrared light to measure the thickness of subcutaneous fat, identified the sensitive
wavelengths to fat thickness change. The design adopts the four groups of light-emitting diodes,through the processing of
measurement data, fat thickness linear model is established, and the collected data will be transmitted through bluetooth
transmission to PC for further analyze, the fat thickness parameter of subcutaneous was obtained. Experiments show that the
method has good repeatability, stability, low power consumption.

Keywords: near-infrared light subcutaneous fat thickness
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Design of high voltage reactor inspection equipment

CaiXinshan; Zhao Zixu; Zhao Zhiwen
(College of Instrument Science and Electrical Engineering, Jilin University)

Abstract: High-voltage reactor due to corrosion, contamination and other factors lead to reactor partial burn affect the normal
work,aiming at the inspection inside the coil, a device based on single chip microcomputer was designed;this device consists of the
main part of the image collection module and the moving guide rail; in the stepper motor driven, the main part on the rail back and
forth movement, at the same time taking pictures or video, and real-time back to the host computer; the article provides two kinds
of exercise guide rail options.This device can effectively observe the internal high-voltage reactor and found damaged parts

burned. .

Key words: High-voltage reactor; Microcontroller;Image collection; Stepper motor;slideway
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Electronic metal coin sorting device based on eddy current testing method

FAN Yao-long; MA Tian-lu; LIU Kai
(College of Instrumentation and Electrical Engineering, Jilin University)

Abstract: The eddy current testing method has been widely used in coin identification detection due to its characteristics of no
contact, relatively low cost, and high detection speed. Based on the eddy current testing method, a metal coin identification and
sorting system was designed. The system uses STM32F407 as the core of data processing and control. The L298 module is used to
drive the motor. Through the control of the software part, the hardware structure passes through the horizontal direction. A
conveyor belt is used to send a number of input coins to the detection section one by one, and the detected coins are then sorted by
vertical conveyor belts. The detection method is based on the principle of electromagnetic induction. Using self-made simple
inductors, each type of coin results in different magnetic permeability v due to different materials, and has different influence on
the induced magnetic field. The signal is digitized through AD conversion and compared with the initial sensing signal to
determine the coin value or sheet metal material of the coin. Through trial and error, the coin sorting accuracy meets the design
requirements and has a high degree of practicality.

Key words: Coin sorting; eddy current testing; AD conversion; STM32; signal processing
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Design of vehicle wine driving tester based on single chip microcomputer

Lian Ning; Guan Zhe; Zhang Lei
(College of Instrumentation&Electrical Engineering , Jilin University )

Abstract: Aiming at the limitation and error of single alcohol sensor information acquisition point in vehicle side alcohol test
system, multi-sensor, including alcohol, body temperature and pulse detection, are used to improve the reliability of the results.
The system uses STC89C52 as the main controller, sensor selection MQ-3 semiconductor alcohol sensor, ST188 photoelectric
sensor, temperature sensor, SMC1062A (thin film transistor liquid crystal display) as the display module, the design of a self
testing, when the three vital signs of abnormal automatic alarm and notify the police and family vehicle alcohol detection system.
The experimental results show that the design can effectively reduce the cost, prevent the driver from drinking and driving
effectively, and it is also very effective to prevent other illegal driving.

Key words:STC89C52 MQ-3 Vehicle wine driving test system Sensor SMS platform
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Research on the Analysis Method of Crosstalk in Automotive Cable Networks
and Its Uncertainties

Yu Xingzhao; Liu Xingzhen; Cheng Wenbin
(College of Instrument Science and Electrical Engineering,Jilin University)

Abstract: Based on the mirror image method combined with the electromagnetic field theory, the calculation formula for the
distribution parameters of the wire without consideration of the insulating layer and the insulating layer is deduced.Calculate the
distribution parameters of the wire harness of the vehicle using the derivation formula;After that;Using Chain Parameter Matrix
Method to calculate crosstalk of automotivec ables,and study the length of wire, the height of the ground and the mutual distance
of the wire to crosstalk; Then for the non-deterministic geometric arrangement of the wires in the automotive wiring harness,using
the Monte Carlo method to calculate the relevant statistical parameters of the distribution parameters and crosstalk at this time, to
realize the analysis of the cable crosstalk uncertainty problem.Thus, it provides a theoretical basis for the automotive
electromagnetic compatibility design and automotive cable layout.

Key words: EMC distribution parametersautomotive  wiring harness crosstalk mirror method Monte Carlo method
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Time domain three dimensional electromagnetic numerical simulation
accelerating algorithm

Nie Dan; Sun Meiyue; Zhao Chang
(instrument science and engineering institute, Jilin University,Changchun)

Abstract: The theory and the algorithm of parallel computing are applied to the study of time-domain three-dimensional
electromagnetic calculation.Based on the traditional setial computing,the combination of CPU and GPU,serial computing and
parallel computing are used to simulate the three-dimensional. The numerical calcaulation is accelerated,the esperimental results do
not chang the calculation results based on the acceleration of the calculation to reduce the calculation time.

Key words: Three-dimensional time domain  Serial calculation
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Design of an automatic search platform for near field interference source based
on single probe

Wang Zunxian®; Yang Fan*; Wang Xueliang?; Zeng Guangquan®; Wang Shilong®
(1.College of Instrument Science and electrical engineering, Jilin University; 2. College of Physics, Jilin
University)

Abstract: In this paper, the theoretical analysis and production process of an automatic search platform for near field interference
source based on single probe are reviewed. The EMC scanning system designed in this paper focuses on combining EMC scanning
probe, mechanical arm, analytical instrument and computer to build an automatic scanning platform integrated with scanning,
plotting and analysis. The platform collects electromagnetic field information by using the manipulator to control the single probe
mobile scanning mode. With the scanning control software and spectrum analyzer, after the computer processing, the
electromagnetic field information of the circuit board is obtained, and the subsequent intelligent analysis is carried out

automatically.

Key words: EMC Near field-scanning single probe Mechanical arm
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The design of remote monitoring system for the control and protection device
on the cable of electric vehicle

Sun Legeng; Wang Kaiwen;G uan Bowen
(College of instrumentation Science and electrical Engineering, Jilin University)

Abstract: For electric vehicle charging cable when unattended, high real-time requirements, timing dynamic monitoring point
acquisition equipment and the operation parameters of the variable problem, designed a GSM wireless network SMS service as a
remote monitoring system of each acquisition node and communication medium computer information center. According to the
requirements of remote monitoring system, the hardware circuit of the system is designed. The whole machine is composed of 16
bit MSP430F2132 microcontroller with ultra-low power consumption, which is composed of acquisition circuit, GSM module
circuit, serial port to USB circuit and so on. Using the computer as the monitoring center, the whole system is verified, and the
high efficient and practical data transmission of the electric vehicle charging monitoring system is realized.

Key words: Remote monitoring; micro controller; GSM module
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Design of Plane module integrated automatic parking device

Sun Huichao®; Guo Jinyu'; Zhang Yi? Yang Zikang"
(1.School of Mechanical Science and Engineering, jilin University; 2.College of Instrument Science and
Electrical Engineering Jilin University )

Abstract : With the rapid growth of vehicle ownership and parking demand, automatic mechanical parking lot has a fast
development in recent years,but most related products having on the market are the space parking lot, due to the security risk of
space structure itself and vehicle access time is longer, energy consumption and maintenance costs are higher and many other
defectS,they not been widely applied. The plane module integrated automatic parking device in this paper,with the design of the
plane structure,and the integrated module, multi access port structure, solves the existing products. The defects are safe and fast

access to vehicles while saving space.

Key words : Mechanical design Automatic parking device application research
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Survey of non-invasive blood pressuremeasurement technology

Li Xiaoyu; Wang Chuyuan; Yang Yuyao
(College of Instrumentation and Electrical Engineering, Jilin University. )

Abstract: This paper describes several non-invasive blood pressure measurement methods - stethoscopy, oscillometric method,
volume compensation method, arterial tonometry, pulse wave velocity and pulse wave parameter determination. Focus on the
domestic and foreign non-invasive continuous blood pressure measurement of new and practical techniques for a more detailed
introduction, such as ultrasonic method and the application of wavelet analysis and fuzzy recognition in blood pressure
measurement. Based on the current situation of research, the prospect of non-invasive blood pressure measurement, especially
pulse wave velocity measurement, is put forward. It is proposed that continuous measurement of non-invasive blood pressure

measurement should be the current development direction.

Key words: Non-invasive Blood pressure Continuous measurement
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A Review of Tunable Diode Laser Absorption Spectroscopy Denoising
Algorithm

Meng Dezhuang; Kang Jiawen; Wang Hongwei; Zhang Tianyu
(College of Instrumentation & Electrical Engineering, Jilin University)

Abstract: Gas sensor based on Tunable Diode Laser Absorption Spectroscopy (TDLAS) has been widely application. Due to the
TDLAS system has dual characteristics with optical and electrical, the extracted signal tends to have a lower noise-to-signal ratio

(SNR) . In the TDLAS signal processing, denoising will have a great influence on the accuracy of the system. Based on recent
researches, this paper introduces these problems and presents some algorithms to deal with the corresponding issues, which have
been experimentally confirmed its effectiveness. Finally, the merits and drawbacks of these algorithms are summarized in the

conclusion.
Key words: TDLAS signal process sensor
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gas concentration. This figure was taken from Ref.[42].
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A Review of Tunable Diode Laser Absorption Spectroscopy Interference
Processing Algorithm

Kang Jiawen; MengDezhuang; WangHongwei; Zhang Tianyu
(College of Instrumentation & Electrical Engineering, Jilin University)

Abstract: One of the most common limits to gas sensor performance is the presence of unwanted interference fringes arising, for
example, from multiple reflections between surfaces in the optical path. Additionally, since the amplitude and the frequency of
these interferences depend on the distance and alignment of the optical elements, they are affected by temperature changes and
mechanical disturbances, giving rise to a drift of the signal. In this paper, some algorithm for removing the interference fringe of
TDLAS signal is introduced, these method can ameliorate the interference distortion pointedly, and improve the accuracy of
Sensors.
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