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This course is one of required courses ofMeasurement and Control Technology and
Instrument. The basic definitionsof Measurement and Control Technology and Instrumentare
proposed in this course, accompanying with applications based onMeasurement and Control
Technology and Instrument.

By the end of this course, students will be able toknow the basic principles and applications
of Measurement and Control Technology and Instrument.Measurement and Control Technology
and Instrumentis the product of the technique development of information collecting, information
processing, and is combined system of electric, photic,precision machinery, computation and
control.After learning this course, the subsequent courses contain electronic technique, computer
technique, control technique and communication technique.Measurement and Control Technology
and Instrumentplays an important role in our national economy, which touches upon the
widespread trade.
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"The Principle and Application of Digital Signal Processors"is a compulsory courseof
measurement and control technology and instrument. The course brieflyintroduces theconcepts,
characteristics and applications of DSP, and detailly introduces the basic structure and
performance of TI company's TMS320C2000 series DSP. Taking TMS320F2812 as an example, it
introduces the hardware structure, working principle, software development environment and
application design of DSP. Through the study of this course, students should master the basic
principle and structure of DSP chip, the use of development tools, methodsof software and
hardware design and other knowledge.

By taking this course, the ability of students to develop application system by using DSP is
trained, and the application of theoretical knowledge of digital signal processing is
strengthened,which lays a foundation for students to design DSP system in the future.
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This course is one of selective courses of Measurement and Control Technology and
Instrument Specialty. The basic definitionof PLC controller is proposed in this course.

By the end of this course, students will be able toknow the framework and operation principle
of commonly used low-voltage electric components, fundamental layout of electrical control,
electrical control of typical machinery, and design of electrical control system.The framework,
principle, programming and command system of programmable controller as well as the user
manuals of related components are introduced in this course. Students are expected to perform
PLC modification on existed relay-contactor circuit, and be able to program PLC in order to meet
specific requirements. So that students can improve their problem solving skills to meet market’s
needthe basic principle and application of Automatic Instrument and Process Control.
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This course belongs to Measurement and Control Technology and Instrument. As a basic skill
lesson in specialized majors, it lays emphasis on practicing. The main points of this course
includes: basic theory of measurement and control system, perceptive technology of
measurement and control technology, communication technology based on
networks,measurement and control technology based on machine vision and virtual instrument.

Through the study of this course, students will get command of the necessary basic theory,
knowledge, and skills in measurement and control technology. As a result, it will construct a
strong basis for their further course study, as well as jobs referring engineering skills and scientific
research.
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Sensorsare the essential way and means that access to information.itprovides original
information of the input system, which would be used for processing and deciding. so, sensors
are the key link between control object and control system, which provides the main entrance for
system information input.in this word, the course of Sensors and Modern Detecting Technology is
very importantin the teaching contents and curriculum system for Measuring and Control
Technology and Instruments; according to study this course, the student will master the design
and analysis methods of detection system, can select appropriate sensors according to the

engineering needs. Furthermore, the student will enable to conduct the performance analysis of
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detectionsystem , to process the detected data and to build the detection system preliminary for
the subsequent course study and engineering practice.

This course is mainly based on information acquisition, transformation and processing, it will
instruct the principle and structure of sensors and the measurement circuit and the application of
the sensor in the measurement and control system. the course will be divided into two modules:
theory teaching module and experiment teaching module. the theory teaching module include
four parts: the first part will introduce the basic information of sensors and detection technology,
including the function, definition ,classification and requirements as well as the basic concept of
sensors and detection technology(characteristic, calibration and selection principles and so on);
the second part will introduce the work principle, structure and application of commonly used
sensors systematically; the third part will introduce the application of sensors and engineering
detection; the fourth part will introduce the Common technologies and new developments of
modern detection technology and designing of detection system, as well as automatic detection
technology. the experiment teaching module will conducted during theory teaching, which will
be directed to solve the problem of engineering detection with modern detection technology.
The experiments are mainly belonged to  designing experiments and innovative experiments.
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This course is a professional elective course for students who major in the measurement and
control technology and instrument, the MCS - 51 series microcontroller as study object. Through
learning of this series of single-chip microcomputer, students can master the basic concepts of
MCS, the basic structure of MCS - 51 single chip microcomputer, the basic principle of work;
know 51series single-chip microcomputer instruction system and assembly language well; master
C51 programming; master the principle and programming method of timer; master the principle
and programming method of serial communication; master the principle of interrupt and its
applications; master peripheral interface technology and programming method; understand the
general design steps of single-chip computer application system. This course lays the good
foundation for further studying and using the other series microcontroller or microprocessor.
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This course is one of elective courses ofMeasurement and Control Technology and
Instrument. This course mainly discusses power electronic devices, all kinds of power electronic
circuits, and PWM control technology and soft-switching technology.

By the end of this course, students will be able to knowthe foundation of power electronics,
including non-controllable devices, semi- controllable devices and full-controlled devices. Power
electronic circuits mainly include AC-DC converter circuit, DC-AC converter circuit, DC-DC
converter circuit, and AC-AC converter circuit. PWM control and soft-switching technologies are
suitable to various AC circuits. This course not only introduces theories but also discusses relative
application technology. By taking this course, students are expected to grasp its basic theories and
form fundamental concept of power conversion and control using power electronic devices. In this
way they can have necessary fundamentals for follow-up courses and their jobs and scientific
researches on electrical engineering in the future.

2. EEHR
2. 1 25 ST FAR GACEAT ML 1% B A ARV AE 7, BRI S 1E o A 7 U e B 4
SRS, IRREAEME AT b S S AT AT N RRTE ;

2.2 BB HR . 8RN FE SR BCHBOR A, IR R 70 s BRI =2 2350 H AT E
R RE LI B eI | S (uRER 1R RS B RO HESH AN LR A Y SRAB R Slih =28 B 60T
N BEEEAR . B RERIE I A AL TN FL o

2.3 PR IFEIE B AL T HOR BRI . AR T BORE AR S FEARHE
HL e a T

35



2. 4 PRFFEIFE AR AU A AT AR R o B4 U P B P AR s A A L

FIRWAT BRI AN S, A AR AR L
2.5 PRI LIRS . HAR ER-E AR A S-SR L
2.6 PRFEIFER PIMIZEHIFHOAR.

Y8 PWM 7 1 S AR H 42 8 i

. HEAR

R ZHE

BERNE | B SRR BRI
2.1 |22 |23 |24 |2.5 |26

F1E EAR 2 ek 4 | v J J

2 &I THAR 5 i)

AT T HARK R R L (A2) FTHL T T

HL AT T HOR IR (B 27) 4 1 B

AT P 2 BT A AV A FH sl

o B T R 6 . ;JE| Y v v

HL 77 L F RS A AR e

AA I ——H ) W 2. A

N BB —— S SCHR

LT Ay R SR

HoAh 7Y e A7 TR

TR K L R T TR

HE LT 28R RS . PR AN E I

B = B R 6 4. WE| v J J

FRUFE A 45 B )RR

=TT AR I L 5. Bz

725 T B Ot 400 R f1 B W L %

F, SR (10 7S T 42 97 fL B ik

I FEL I ) T I A T R TR

R Ih A 45 B L %

I HEL I A R AR AR

PEI  EAR AN 4% 1) Y SR

FE pULR NS 4 4. WE | Y J J

iy >R,

R 2R A L fE 5. B

FEL VAT 2R 0 A F N AR [y

% U0 AR HH AN 22 HE ST 00 AT [X 51

5 FE HE-EIAS M 6 . ] E| v J

HEAI U HLBR TR v

R N S I EA A ST 2. TR

w7 B B A B LR L Ha R

6 E  AP-ACIARYT HB 2 . e | Y J

SR IE H i v

At AZ I Sy 4 ] H i 2. ABUH

LR e iz

FTE  PWMEHIHEA 4 1. M| v J

PWM 42 1] F o A i 7 PN $ 41 v

PWM 33045 R % K HLf ik 7 ik S N

PWM HR R $a i FoAR 1

PWM 2yt i S L33 1 U vk

H8E  HIFREA 2 J J

IR FE AN S

BRI HL B 1) 432

M TR G H

36




SRHEZH

HENE S| SERRA | XHRE BRSO E

2.1 2.2 2.3 2.4 2.5 | 2.6

A AR 2 A 4 B B S | 2 EPN 7 - -
5

AR AR AR | 2 EPN 7 " -
TR H I S

FARH AZ LR A A 2 Gif -

IR SR VAT N=RAIECE S Gif -

A ORI 7R i A A A5
Bl LB I

=\ HEE

PUREM CREIHZ . R EIZR, B SFHAER, RIERAMEGIHTS
A MEFRE. BT HE.,. RERE EMEZRINES FROTRAS . FrbEdRHtHrES
FHRE HEREUROM B TR S 58 AR AL A AR A R T AR S5 H o

{2 B, R R & RAMH KRG B S E 32225 MEEER A
TR IR e Rty .

AVRFE R A R A SOt WA SRR G IR 22 SRR A S
FECRHSLIGHR T HIESE. WIER S E-MAIL AL

. 50T K KA
DR AL B P I S 5 AR B s Bl 45 & (1 77 AT
11, “PIP ST E 30%, FEAHE: PRETHE (10%). PR (10%) K&-Pi LA
(10%).
12. MIRER AL 70%, RAMEZR, BERANELZARE. B-B28N\ENESE,
f. SEEMMEEHE
SEEH:

R TFEOR. FIR%, X% L. PR H ARk 2009 5 5 . 28 5 ik
BEEHE -

FIRZ TS, IR THEOR, PUR ML H Rk, 2003 555 4 it
SRR TG, TR EOR, PURIACIE RS R, 2002 £E;
TR LG, AT T EOR, TR A, 2002 4F;
MHE LG, TR TEOR, sUPC T ARAE, 2002 4F;

75 ARESHAMRENERR

APRREM BRI S A Ve EA B S B A i s B e S 2L
B TR T BOR . R R, SR O T BB BT RO S, R

37




ATt —BEROR R T RAE AU MBI AR R B S B A ferh CE 4R,
B . ATRFECL R BT A ol IS R B SR RN DRGSR AT L AT AT
(7 IS S P — R A8 e ARORT fE g v LB BEAT 1 5 R B2 248 v g W BOR P g AR
PR EOR

. FHth

EEN: KEF

HIZN: RKL. R
HeEbit: AR

H #i. 2018412 29 H

. RERBEM

F | RRERBEEM MNRME | B X URFE H iR
=) il TR
5K F AT Re iR B el  SROREVRELA | | DR, MR,
U | s mEcsms B1E | s 2.1, 2.2
2| GARUERE E I T e RE L AL | B 2-8 | U, ANAW®. |2 1. 22
B A B R SR 2 B

38




(R EEH RG) HERN (ERB)

REALTR (P/9E): A 5H 24 (Electric Drive and Automatic Control
Systems)

PRFE 5 4604045

2 T 3

= Af: B2ER 48

SIS UHRAEEE . 40 SZIGAEE. 8 UHESEEF: 0 BMLAEEE: 0 HAh2EEE: 0
WM TN REF

—. BEFN
1. BRI

(R ttsh 5w R4 RN WMER, FEIMZERIFERS, TRiHERS
A iR R GEH AR BRE . 254 ehalaS TR TRE BT IE T

WL ZIRIER) 2, AAEN R ERME RS, DL, 236 Gl 2 X R 50,
R8RSR R A SRR A SR R SR R M EIR A SRR —F, JCbL
AP A N E AL, B R G A ARA G EEIR RGN RG]
X RIBAR KA IR R G et e AGRRRE, Mk ARMNAEAR, WEFE, &
P9 -

This course is one of core courses ofMeasurement and Control Technology and Instrument.
Electric Drive and Automatic Control Systems mainly discusses operating principle, structure,
static and dynamic performance, and rectification engineering design of DC speed control systems,
AC speed control systems and servo systems.

By the end of this course, students will be able toknowoperating principle, structure, static
and dynamic performance, and rectification engineering design of DC speed control systems, AC
speed control systems and servo systems. As the basic content of this course, DC speed control
systems focus on discussing and refining control laws of single closed-loop systems, multi-loop
systems (especially double closed-loop systems) and reversible systems. The same system as DC
speed control systems, AC speed control systems focus on variable frequency speed control and
analysis and design of the control system. Servo systems mainly discuss system components,
mathematic models of controlled object and design of the servo system. This course discusses
both principle and relative application technology, which is content-rich and wide uses.
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This course isanoptional course ofthe electronic majors, and an important basic course of
Measuring and controlling technology and instrument. It mainly includes the Basic principles of
electronic measurement, measurement error analysis and its practical application, and the latest
developments in this field.

Through the study of this course, students will be trained to have the basic knowledge and
application ability of electronic measurement technology and instruments. The course will
broaden the students' thinking, cultivate the ability of comprehensive application of knowledge
and practical ability,train the students to be serious and realistic scientific, and lay a foundation
for the study of follow-up professional courses and the research and development of measurement
technology and instruments.
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This course is an important basic course of the major of measurement and control technology
and instruments. This course mainly introduces the basic concept and basic knowledge of
photoelectric detection technology, the structure, principle, characteristic parameters and
application of various detection devices, the design of photoelectric detection circuit and the
typical application of photoelectric detection technology.

The course will deepen our understanding of the basic theories and knowledge of
photoelectric technology. Through the course, the students can understand the relevant
characteristics of the main light source in the photoelectric technology, the basic composition of
the photoelectric system, the photoelectric information and its main processing methods in the
photoelectric technology.Combining theory with practice, the course will improve practical
abilities, improve the application ability of electronic circuit and microcomputer in photoelectric
technology, stimulate the ability of researching and developing practical photoelectric system or
device, and lay a foundation for engaging in instrument system.
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This course is one of selective courses of Measurement and Control Technology and

Instrument Specialty. The basic definitionof Ocean environmental protection and monitoring
technology is proposed in this course.

By the end of this course, students will be able toknow the objects and methods of ocean
environmental protection. Students are expected toobtain conventional ocean environmental
monitoring technologies, typical ocean environmental monitoring technologies and
newly-developingocean environmental monitoring technologies. Students can alsoperform ocean
environmental protections. So that students can improve their problem solving skills to meet
markets needthe basic principle and application of it.
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(Marine intelligent detection technology and equipment)
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{Marine intelligent detection technology and equipment) is a professional compulsory course
for studentsof measurement and control technology and instrumentation. It mainly teaches
marine intelligent detection technology and instruments based on atmospheric environment
investigation system, water environment investigation system, marine acoustic comprehensive
measurement system, marine biological investigation system, underwater robot observation,

sampling operation system, marine data and information center.

Through the course study, students can learn about the history and current status of marine
detection instruments at home and abroad, master the working principle of basic marine
intelligent detection instruments, and test and calibrate the marine energy detection sensors.
Various professional courses are integrated into the ocean detectiontechnology,the students
would be capable of designing a comprehensive program by integrating a variety of sensors
according to specific sensing needs tasks.
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This course is one of selective courses ofMeasurement and Control Technology and
Instrument. The basic technologies ofocean observationand instruments of observation arethe key
contents of this course.

By the end of this course, students will be able toknow the basic principles and applications
of ocean observation technologies.Sensor test andcalibrationis the basic content of this course.
After this course, we can design one ocean automatic observation system based on the integration
of the technique development of Measurement and Control Technology and Instrument.This
courseplays an important role in our national economy, which touches upon the widespread trade.
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Computer control technology is an important curriculum to Measurement and control
technology and instrument. The main contents of the course contain: industrial control computer,
digital program control technology, the mathematical model,software, system design of
computer control system,Continuous design and discretized design of digital controller, field bus
technology and so on.

By the end of this course, students will be able to have the ability todesign, integrate and
applythecomputer control system.
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Precision Machinery and Instruments is very important for students of Measuring and
Control Technology and Instruments. Its leading course is mechanical drawing. The research
object of this course is the common mechanism and parts for precision machinery. The teaching
contents are organized from several aspects, such as the theoretical basis, basic skills and basic
methods of designing this kind of organization and parts.the student will study these mechanisms
and components from the aspects of mechanism analysis, working ability, precision and structure,
etc.and this course will introduce the working principle, characteristics, application scope,
selection, material, precision and general principles and methods of design and calculation of

these mechanisms and parts.
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Image recognition technology is an important professional course for electronic information
students.This course mainly introduces the basic concepts and theoretical knowledge of digital
image processing, including image transformation, image enhancement, image recovery, image
reconstruction, image analysis and other basic theories, as well as the basic methods of
implementing image processing algorithms by programming language.

Through the study of this course, students can master the basic concepts, principles and
methods of digital image processing and understand the similarities and differences between
digital image processing methods and traditional methods.By teaching the application method
methods of graphic image processing software, students are trained to use computers for graphic
image processing, which lays a solid foundation for students to go to work and apply the digital
image processing methods they have learned to the real life.
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This course mainly discusses the principle of microcomputer and technique of interface
based on the Intel 80x86. By taking this course, students are expected to form fundamental of
the principle of microcomputer, and know it’s basic technique of interface.They are also expected

to build up the ability of solving practice problems using theories. In this way they can have
necessary fundamentals for upper level courses.
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This course is one of elective courses of Measurement and Control Technology and
Instrument Specialty. The basic definitionof IOT(Internet of Things) is proposed in this course,
accompanying with applications based onlOT.

By the end of this course, students will be able toknow the basic principle and application of
IOT.Internet of Things Engineering is the product of the technique development of automatic
recognition, network construction and management service. After learning the courses of
electronic technique, computer technique, control technique and communication technique,
students can better master the techniques of Internet of Things Engineering. Internet of Things
Engineering contains several supporting techniques: RFID, WSNs, GIS, GPS, MEMS, WLAN
communication et al. Students can combine their professional knowledge with the techniques of
Internet of Things Engineering to serve our oceanic and engineering applications. Internet of
Things Engineering plays an important role in our national economy, which touches upon the
widespread trade.
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This course belongs to Measurement and Control Technology and Instrument. As a basic skill
lesson in selected majors, it lays emphasis on practicing. The main points of this course includes:
signal process of sensors, basic knowledge of wireless sensor networks (WSN), electrical source,
power supply technique, system design based on Zigbeetechnique, and software design of
sensors data acquisition and analysis.

Through the study of this course, students will get command of the necessary basic theory
of sensor signal process, wireless communication knowledgeand skills. As a result, it will
construct a strong basis for their further course study, as well as jobs referring engineering skills
and scientific research.
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This course is one of elective courses ofMeasurement and Control Technology and
Instrument. This course mainly discusses basic definition ofLabVIEW, and the design principle
ofsoft and hard forLabVIEW.

By the end of this course, students will be able to knowthe foundation of virtual instrument
technology, including LabVIEW, soft and hard of it, and human-computer interaction. Convenient
interface of soft or hard, powerful data processingare the basic functions of LABVIEW.By taking
this course, students are expected to grasp its basic theories and form fundamental concept
ofvirtual instrument technologyand control using LabVIEW. Through LabVIEW, students can
highly efficiently implement measurements, tests and automatic applications. In this way they can
have necessary fundamentals for follow-up courses and their jobs and scientific researches on
Measurement and Control Technology and Instrument in the future.
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This course isanbasic and optional course ofthe major of the measurement and
controltechnology and instrument. It mainly studies the composition principle of intelligent
instrument, the basic method of control instrument design and development.

By this course, the students are enabled to master the basic working principle of the
combination of software and hardware of intelligent instruments and have the ability of
engineering experiments. Furthermore, the students can be able to put forward the design ideas
schemes of instrument system, have the ability of technical implementationand basically can deal
with the problems in practice and propose solutions.
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This course is one of key courses of Measurement and Control Technology and Instrument

Specialty. The basic definitionof Automatic Instrument and Process Control is proposed in this
course.

By the end of this course, students will be able toknow the basic principle and application
ofAutomatic Instrument and Process Control.Automatic Instrument is the basic knowledge of
process control systems, a important part of theprocess control system. Process controltechnology
is a very part in manufacturing production.Automatic Instrument and Process Control plays an
important role in our intelligent manufacturing system, which touches upon the widespread trade.
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This course isan important basic course of the major of themeasurement and

controltechnology and instrument. It mainly includes the basic principles, methods, and
characteristics of the control system simulation, and the usage of MATLAB. .

By this course, students will be able toknowthe basic simulation principles, master the
combinational knowledge and skillsaboutcontrol system theory, calculation method and computer
technology and conduct the analysis, aided design and simulation for the control systems. And the
course also lays a solid foundation for the students working on the related engineering technology
and scientific research and develop new technologyin the future work.
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