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Research on Teaching Idea of the Nyquist
Criterion Based on Cornell Notes

WANG Ligw, LU Li
(College of Electrical Engineering and Automation, College of Chermistry and Chemical Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: There are some difficulties for counting the number of encircling the point (-1,j0) and complex spplication
conditions of Nyquist plot of the “sutomation contral principle”, hence, 3 teaching idea and record application method
for researching on Nyquist criterion has been proposed based on Comell notes method. The Nyquist criterion is
summarized as SR, which includes the frequency charscteristic of the starting point, terminl point associsted with point
(+4,j0).. The judgment rules of using otating vector instead of closed loop and positive and negative crossing have been
given based on analyzing the mechanism. An application example and actal teaching effect is given to validate the
feasibility and effectiveness of the proposed method.

Key words: Comell notes; Nyquist criterion; frequency domsin analysis; teaching method ; sutomation control principle
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Research on Teaching ldea of the Root Locus Method
Based on Cornell Notes
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Abstract! Because there are many knowledge points and complex application conditions of root locus of the “automation
contral principle”, a teaching idea and rocord application method for rescarching on the oot locus has been propased
‘hased on Comell notes method. Tn arder to casyly understand and remember, the ten dravwing rules of the root locus are
divided into 6 points, 2 lines and 2 angles, which includes start point, end point, pole and gain of special point of the
ot locus, root locus on real axis and ssymplote, departur angle, incident angle and included angle. An spplication
example and actual teaching effect are given to validate the feasibility and effectiveness of the proposed method,
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the future, Harbin Institute of Teohnology hus built an electronic tehnolugy interdiseiplinary wsearch teaching
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SPOC-Based Class-Instruction Design of Electrotechnies Course

LIU Xiaofang, WU Jian-giang, HAN Jiye, LIU Guihua, YANG Wei
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Abstract? Based on in-epth analysis of the chamacteristics of Electrotechnics course in the new Era of Emerging
Engineering, this paper explores the method of SPOC-based cluss-insiraction design in Electotechnics course, in
which constmctivism theory is applied. The apglication of the method is explained in detail through specific desien

oxamles. The metho s obiimed gl et i the SPOE taching prvties of Eletotchuies courie
Keywords: SPOC-hased teaching; ivism theary? indivi cultivativn }

Eahl, B LSS RERPREEMASL

[ £
HEUR, R—MAGASR/ERSE MOOC

0B R B B TR AR SPOC (Small Private
Ouline Cousse) £ th 2 8 304 & 5 16 B 7 5 E200FT
B8 @E RS HMERN, LR A Moo
(Massive Open Online Course) @12, R HIE
ETWEXFERBAEAEDROT R, WRL
HRERFAEXFREATNREIMERNE BE
FASRAUIRASEYFENEE. P
WRFHENRBIETT SPoC R, MME S
EHEMEMNIAFORLEREABHLHES
MHHFBREE TR «IX F& EOREF
BT SPOCHEXR, AMBTASAN T .

B AR RREORELARS, FRESS AR
FRRTENTEER, WKL A BRI Eil
*.

SPOC IR SRS S H R MOOC B2 M
IR, PR GRS AR L,
RS ANY S, AR ERREERE
BEORERER

MR B THSPOC R AR FUANEY
B AR, IR E X TR, B
BEHBRITEEHARHSSAE . SHNMT
“EIYOSPO0C MEBERFMANEEAIL, 3

i HESPOG RETEHHRAR, —RELUE  RESLFEEMHE.

®H FREILTE i g R 2 A 002
I TALN T Az e 1L L I (176, £, B, £ LT 40 B R B AW, T b o, co

(C)1994-2019 China Academic Joumnal Electronic Publishing House, All rights reserved.  itps//soww,enkinet

10-11



19. LW, RE®E. W=

IR HLH
a6 8 A

RERTFHEER
JOURNAL OF EEE

HHHLER SEIR ARV, AR H T HAA4R. 2016.08

Vol 3 Nt
Aug 2016

Q'/

PLR330F

RE=HRBEEEHFRA

HMRE, RIBE, XEH PO
(ERATEXSF S TREAHUSR, BT BRR 15001)

et

Journal of Electrical & Electronic Education u=

THE WA

RS
SRR, A

U = IR AR B B
PERHT 26

darmages.

=
o]
o

ECTTEEY &

e R L DT

1008-0686 {2016) 049121 4

Investigation on Teaching of ThreePhase Circuit Experiments

MOU Xiao-ming, WU Jian-giang, LIU Dong-mei, WANG Yu-hong
 Scld of Blesrical Engineuring and Ausowsrion, Harlin Fstouse of Tochnalgy, Harlin (50001, China |

Abstract: In onder 10 cultivate students” innosation shility and initiative of study, this paper progoses & new im-
provement scheme for the three-phase eireuit experiment, and tmnsfomms it into 0 researh experinent integrating
the funetions of baih verification and exploration. In the scheme, the dosizn of faul eireuits and result analysis are
taken a5 the core, aml the experiment sims, design requirements and available instrunwnts are given only, withoat
experiment procedures. The students, on their v, independently conduct the experiment designs, observe the ex-
periment phenomens, analyze the messurement resulis, amd finally present effective methad 1o reduce the fault

Keywords: three-phase circuits fault analysis; wsearch experiment
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Construction of Classroom Seminar Activities in Electrotechnics Course
Blended Teaching

LIU Guihug LIV Nigofang WU Junqiang WU Hui
{Sohast o Elcrical Enginwering snd Auicmatian, Horbin i of Temalogy, Harkin 150001, Ghing)

Absteact:Online and offline blended teaching is an important method to improve teacking quality. Generally, teachers devote
their main s o the development of anline leseming resousces wnd the farmlation of a ressunsble and effective asessment ays-

This artiele uses three-phase circuils as an example 1

explan the design and implementation methds of classruom seminar activitizs, boping 1o play a posiive role n promoting the
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A Novel Test Rig for Analyzing Dynamic ClI of Electr
Mechanism for Electrical Apparatus and Teaching Application

REN Wan-bin, WANG Tian-yang, ZHANG Xu
{Schon of Bl Engiemring il Akenatn, Harbin kit of Technasgy, Hochin 150001, Chins]

Abstract:This anicle takes the innovative experimental teaching of Theoretical Basis of Electrical Apparatus cousse
as the hackground, and provides the experimental meshod and assooiated test rig for analyzing dynamic characteris-
ties of electromagnetic mechanism for eleotrical apparatus. The system is beneficial for better understanding the dy-
namie characteristics of eleetromagnetic mechanism and relevant influcneing factors. Practice shows that this work

could provide students o design platfomy of electrical appuratus

Keywordselectrical apparatis,

mechanism, dynamic
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Circuit Experiment of Fluorescent Lamp Under the Background
of Engineering Practice

LIU Dong-mei, YUAN Gui-bin, WANG Xio-yuan, SHI Geng-su, WANG Yu-hong
[Scdwol of Eivcrica! Engineering ang Assomasion, Horlsn Tinse of Technedogy, Harkin 15001 Ciins)

Abstract:In order to svercome? shorteomings in? geneml experiment of fluorescent lanp circuit, such s only re-
produse:
exploration in practic
designed to encourage students to understand deeply the fundamentality and extendibility of experiment of fluores=

cent lamp cirenit, Begin with harmonic. generation of eleetrunic? ballast, wave distortion of power supply and dan—

e working? principle of lusrescent lamp, and methods how o improve power fuetor and lack in deep?

cngineering problems, & comprehensive research experiment on fuorescent Linp s

ger cansed by ancontrolled harmonic wave, students were led to knew the problem of hammonic wave in power sup—

ply, master the analysis methads. of non-sinsoidal signal

Keywords: fluorcscent lamp ballast-harmonie analysis
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Innovative Model of Experimental Course Commencement

ZHAOQ Zhiheng', MA Yong', LIN Jing-bo', WANG Shuai®
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Abstract: n this paper, the basie situation of our university offering Enbedded Systen Design innorative experi-
mental eaure is introduced. Through the students” participating in the whole pmcess of project design and commis—
sioming, the project-driven teaching made can improve sdenis” innovation spirit end engineering practice abiliy.
i orter 10 test the stadents” mixed ability, the exsmination method is also reformaesd by testing the perfomance pi-
rameter of sudents” design works
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Project Studies-Based Innovative Course Construction of
PV Electricity Generition Technigue
WU Hui, LIU Hong-peng, WANG Wei

s of Tochnlgy, Hartén 150001, Chins)

leciric £ngineming Depertmand, Harkin
iginering Depuriru,

Abstract: Research-Oricnted education has become a key methad to enhance the personnel training quality, tn s

tsblich inmovstion thought and to cultivate top talents, This paper discusses the teaching pmoess of project sudies=

based innovative curriculum combined with the course of the New PV Techuique, including the teaching awihods,

the teaching means and the several issues encountered in practior, After several years of teaching eycles, lots of ex-

perience is secumulued and some satisfoctory results ase achieved

Keywords: projeet studying § PV innovative oourse
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Abstraci—Acearding 15 the fumres and  curriculum
requirements of the elecirical ensineering the mitional
electrotechnics and electronics experiment teacking conter of
Harbin Instituie Technology has reformed the teaching

modular equipment of clectromic technolagy esperiment
on the constructivis bearning theory. The experinwnt of virtual-
real combination and FFGA pocket lab, Individualized and
Indepondent experimental feaching method, various
resources. and autonomous and open earning process, these
experimental methods, all showed 3 beneficial teaching offect.
These applicaton e used a2 gubdance in the
tenching reform of experimental courses and talent cultivation
for the specialty of lecirical engineering,

Keword—electrical engineering, clectronic  lechnaiogs,
experintedtal feaching, antonamows fearning
1. INTRODUCTION

Electrical Enginecting is one of the care specialties in the
field of modem science and techaclogy. In recent years,
college teachers have carried out theoretical and prictical
teachung reforms and explorations for electrical enginesning
specialty [1-5]

Foreign univessity edusation has ahways attached great
importance to the crestivity of talents The undergraduate

ity ef

Pennsylvania, inroduced the cogritive edue ourse of
introdustion to electronic system enginecting [3]. The course
i divided into thice parts. lectures_copitive experiments and
project design wree Levels of learming and pracice,
students” practical and mnovative. shilities are grudually
cultivated

he cowrse “Fundamentals of Aralog Electronic
Technology” offered by Tsinghua University has always
anached great imponance w0 the cultivation of sudents’
rescarch and imnovaion wbilities in terms of thinking mods
and practice 3] For example, it emphasizes the consiruction
and undersianding of cirouits from the designing point of
view, emphusizing on the research of cireuits through
simulation and experiment, and on the design of circuits

comprehensive expenments. In view of the
characteristics and training requirements of electrical
engineering specialty, Beijing Instituce of Technolegy carried
cul Leaching refomm according to the needs of the studerts and

Yanli
Department of Flectrical Engineering
Harbin Institute of Technology
‘Hebin, Ching
tedond? i <. cn

Hew
Depustment of Elestrical Enginsering
Hasbia Instute of Techunlogy

China
hexiboyn@kit edu e

in an all-round way, which i 1o ensure tit they are interested
in electronic technology, familiar with clectronic technology
such as welding, and have the comprehensive application
ability of electronic techmology, from theoretical knowledge
1o practical application, from experimental venfation fo the
campetition. With modern virtual simulation technology,
based on the national electrotechnics and eleetromics teaching
experiment demonstration center, China University of Mining
and Technology takes the consruction of electronic
technology cxperiment courses a research background. They
have buil the curiculun system of electronic technology
experiment ourse system with ~virtual and real” courses 7]

In addition, the construction of the close university
enterprise cooperation mechunism, the integration of the
progressive engincesing peactice training platform, and the
design of the engineering ability training program in the
enterprise are also helplul to the cultivation of students
majoring in clecical engincering [§]

The elcctrical engineering specialty of Harbin Insitute of
Technology (HIT) has u long history. Its predecessar belongs
to the Department of Eleotrical Machinery, which was
established in 1952 In crder 10 keep up with the fimous
universities domests and abroad, the HIT began to implement
the three semester system from grade 2013, and formulated
comesponding Lraining programs [9]

Fer a beiter teaching, the mational electrotechnies and
electronics experiment teaching center, which belargs o the
series of Electrosechnics and Electronics Experiment Courses
from HIT. has rebuilt the ck

aw

matiorl <. esource
The clectrome technology expenments, including analog
clectronictechnology experment and dignal eleciranic
technology experiment, are the core technical basic courses of
electrical engineering specialty

According to the characteristics of electrical engineering
specialty and the training requirements of three semester
system, his paper infroduces the reform content of electronic
technalogy eqeriment course three aspects. Firstly,
Fue, consiructivist leaming theory, the iraditioral

bocn refommed us modular cquipmen of lectronic technoloy

experiment. Secondly.  individuslized and  independent
experimental teaching conlents hive been set up in view of
new modulsr equipment. Thirdly, experimental teaching
moade of open laboratory and sutonomous leammng was

their majors [6] 1t means to improve students” practical ability

9781721339501 953100 €201 [EEE
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52. Lian Yuxin, et al. Application of Constructive Learning Theory in Digital Electronic Technology
Experimental Teaching. 2016 2nd International Conference on Education Science and Human
Development. 2016.11

2016 2nd intemanconal Conferance on Education Science and Human Development (ESHD 2016)
ISEN 975.1.60805 4055
Application of Constructive Learning Theory in Digital Electronic
Technology Experimental Teaching

Yu-Xin LIAN'*", Bo-Ya HOU', Yun-Peng HOU', Yan LI", Jian-Qiang WU'
"Department of Electrical Engineer Harbin Institute of Technology
: Harbin, Heilongjiang, China
' [ ? “Lianyx@hit.edu.cn
-l “Canespending author
2nddNTERNATI®NAL
Keywords: Constructive learning theory. Digital electronic technology. Experimental teaching.

Abstract. The ideology of the constructive learning theory is student-centered, emphasizing
students’ active discovery and of knowledge meaning. This paper
discusses the possibility and specific application example in which the ideology of the
constructive learning theory is applied to experimental teaching of Digital Electronic
Technology Experiment course. The experimental teaching reform full mohilize the enthusiasm
and initiative of students, cultivate their operating abilities, autonomeus learning abilities,
analyzing and solving problem abilities. The reform effectively improves the teaching quality of
the experimental course and the effect of experimental teaching .

0.987 EDBCATIONISCIENGE
iy

\and.HUMAN DEVER@RNIE
~

Introduction

Digital Electronic Technology Experiment is the core basic course required by the students
major in electricity in universities of science and engineering. It is not only the practice and
application of the theory of digital electronic technology, but also laid the foundation for the
following courses. Digital electronic technology experimental course can train the students’
basic experimental skills, engineering consciousness, innovation ability, and improve the
overall quality of students. In recent years, with the emergence of various types of new
programmable devices, such as FPGA. CPLD. ISP and EDA based simulation software [1]
Therefore, the digital electronic technology experiment has to reform with the times. Many
scholars at home and abroad put forward a lot of ideas and methods of teaching reform. For
example, there are teaching methods from the experimental content and experimental system,
experimental teaching methods and the introduction of advanced EDA design simulation
technology. There is also a project teaching method based project learning to improve students’
hands-on ability and cultivate students' innovative awareness and innovative ability. In addition.
some scholars have put forward the students as the center of the autonomous learning mode of
teaching and ac to the progressive level of the experi 1 teaching method and so on.
Based on the theory of constructivism. this paper discusses how to apply this theory to the
experiment of digital electronic technology, in order to achieve a better teaching effect.

Click on the page to open the proceedings
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Exploration and Practice of Independent Design Experiments in
Experimental Teaching
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I NTERNAT|ONAL Keywords: Independent Dasign Experimenis, Experimantal Teaching, Independent Study.
CONFERENCE on Abstract. In order to enhance electrieal and electronic experiment courses teaching quality and improve

students” enthusiasm of independent study, the Electrical and Electronic Experiment Teaching Center of

1 Harbin Institute of Technology apens independent desien experiment. This type require
students” self conception, planning, scheduling, and summarize a scientific experiment of the whole

process. The model in the experimental teaching experience 1o explore and practice effect was discussed

and EDUCATION o
Introduction
MANAG EM ENT Experimental teaching is the basis for students to engage in creative explo(:ulon and it is an important

link to cultivate innovative thinking hing can not only be the of theoretical
knowledge. but also should be a platform for training students 1o be good at observing and improving the
ahility of analyzing and solving problems. The experimental teaching of engineering students is generally

EM ﬂ@ in the condition of poor experimental effect, little effect of pr ahility tr signific:
20 innovation potential [1]. Furthermore, Students lack of opportunities for independent practice and

innovation, and severely inhibited the student’s imagination, free play space and learning interest [2].
“The Electrical n Institute of Technology opens the
electrical and el
The experiment teaching model of courses s all round opening and independent stwdy. Tn order (o
X y; y e . enhance electrical and electronic experiment courses teaching quality and improve students’ enthusiasm
August 13-14, 2016 of independent study, we try to set up the independent design type experiment. This student-oriented
Guilin. China hing miode requires students to design, plan, arrange, finish, and summarize the whole process of one
4 snsntmc expeumem autonomously. The aim is to cultivate students™ ahility to conduct scientific

“This experiment may be the content of a particular chapter in the course of
theory, and it can also be inteprated in several chapters. Howeer, the core of independent design
Click on the page to open the proceedings experiment is that the experiment must be designed by the students themselves

Teaching Concept of Tndependent Design Experiment

Independent study is relative to passive learning, which means that students arrange their study
activities themselves and master their own learning. It emphasizes the dominant position of the learners
in the whole learning behavior [3].

Independent study experiment teaching mode of teaching center requires that students understand the
contents of the experiment, and encourage stdents to think independently and solve problems

54. Wang Liguo, et al. Study of the Exploratory Course of Electrical Engineering Based on ECE4980
Curriculum of Cornell University. 2020 2nd International Conference on Pedagogy. Communication and
Sociology (ICPCS). 2020.01

2ngirssrncpr —— icPes 2020)

ISEN. 075160505.063.3

Study of the Exploratory Course of Electrical Engineering
Based on ECE4980 Curriculum of Cornell University

Liguo WANG', Tao LIN*
School of Electrical Engineering and Automation, Harbin Institute of Technology,
City Harbin, Province Hsl\ongj\ang‘ China
Higher Education Research Institute, Harbin Institute of Technology,
City Harbin, Province Heilongjiang, China
*Comesponding author

Keywords: ECE4980 Course, Development Course, Mutti Curricula Integration System, Electrical
Engineering, Comell University.

Abstract. The purpose of this paper is to constitute a development course system with the Chinese
characteristics based on ECE4980 curriculum of Cormell University. Core work is fo give a multi
curricula i ion system associated with ism analysis and of
the subject based on taking the most advancing front research results into this development course
system By analyzing logic relationship between general education. cusricula and experiments of joint
research Laboratory of HIT and Eaton a development course system consists of understanding.
integrating and solving knowledge has been proposed. This Work can give a solution for constructing
development curriculum system of electrical engineering with i

1. Introduction

According to the teaching experience for many years. students will encounter some common
problems after entering the stage of professional courses in the fourth grade of university [1-3]. As not
knowing how to make the best use of my knowledge. garbling statement from tesearch. unable to
connect basic courses with professional courses, etc. These problems hinder the cultivation of
Applied Undergraduate Talents. Therefore. before students enfer the graduation project.
strengthening the link between basic course leaming and professional course leaming by adding
extended course is conducive to improving students' basic cognitive abiliry in mastering the system

and control law, the of Applied Talents in research universities
in China [4-7)
January 6-7, 2020 Comell University (CU) is the fop 10 Jvy League University in the United States. Its undergraduate
Bangkok, Thailand extended course ECE4980 (Supervised Teaching Experience) can provide us with teaching reference
’ T By leaming ECE4980 course, students can understand the logical relationship between basic courses

and professional courses, clarify the systematicness and coherence of theory, understand the
and application prospects of cach course. and promote students’ leaming inifiative. ECE4080 course
is taught by professors who have rich practical experience. The application prospects of basic courses
and professional courses are illustrated through the perspective of engineering practice. which is far
superior to textbooks or theory-oriented professional extension [8-10]

Based on the experience of studying ECE4980 course in Cornell University and aiming at the
existing problems i classroom teaching and practical teaching. the author improves the practical
teaching from the aspects of teaching concept, teaching content. teaching methods. and etc. Based on
HIT-Eaton Joint Laboratory. the author sets up undergraduate professional extension course with
c]]:ammanshc of ECE4080 course. Based on the urgent need to solve the problem of “wind

¢ storage” as the engineering background [11], the courses of "higher
fmthemtics” "university physics”, "analog/digital electronics”, "circuit theory”, "electric machines”.
"computer principle and application” and "automation control theory” are organically combined to
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Abstract—In the process of plunning ani consiruction of
practical course for cultivating talents, he trinity clectronics
experimental course was treated, which Integrated basic

periment, innovative experiment and the college
students’ innovation and entreprencurship training program.
The practical teaching contents was planned and updated. The
practical teaching platform and resourees  were
prepared. The college-enterprise collaborative education was
introduced. The method of open practical teaching was adopted.
fripson ! p X

for practical teaching course was formulated. Y ears of teaching
practice shows (hat this teaching mode could promofe and
improve the students’ ability of busic science experiment,
enginecring practi 2 high and new technology and
sclentitic and fechnological innovation.

Keywords—Electronics: Innovative Experiment; Trinity
1. INTRODUCTION

The outline of the national program for medium - and
Long-tem education reform and development have clearly
called for accelerating the pace of building warld-class and
high-level universities. The core mission and primary task of
world-class universities is o cultivate innovative talents. As a
rescarch-oriented university, in the process of building a
world-class university, Harbin Tnstifte of Technology
implements the strategy of cultivating outstanding talens,
deepens the reform of education and teaching, decpens the
reform  of curric and teaching mode, and
comprehensively implements the project of undergraduate
teaching quality. Among them, “optimizing the design of
students' scienific and technological innovation activities
further opening, various lboratories and research centers.

is one of the important tasks of our
university's talent cultivation. Our school has a strict tradition
of engineering training. Tn order to add the color of scientific
and technological imnovation (o this traditional advantage, our
school has pul experimental teaching in an important position
in recent years and made it the focus of teaching reform. Tn
recent years, experimentel teaching in ow school has
experienced a penod of rapid development. New steps have
been taken in building 1 platform,

cortexang(@163.com

Electronics cxperiment is an important part of the
clectronics curriculum sy ose i o deepen
students’ understanding of basic theoretical knowledge. to

" experimental skills, hands-on ability,

cultivates students® ability of analyzing and solving problems.
As national experimental teaching demonstration center, we
have been carrying out continuaus reform, innovation and
practice in practical teaching to ensure that different levels of
students get the corresponding practical ability training and
innovation ability training, especially for top students. Tn
recent years, the center has carmied out construction and
‘practice of the trinity clectronics practices course for the top
{alents, and has obtained tandeffoct
This teaching mode takes the innovation project as the main
learning content. ‘The purpose is to cultivate and improve
students” practical ability and innovative consciousness, and
10 1ay a solid foundation for students” learning and innovation
practice in the professional stage.

11 Conn
“The trinity practice teaching mod is different from the
traditional verification practice teaching, i inlegrates the basic
clectronics experiment, the college students” innovation and
entrepreneurship training plan and the innovation experiment
urse. Students carn_credit of the practice course by
completing a complete innovative project. In the practice of
innovative projects, students need to complete tasks including
determining the project theme, analyzing the project
Tequirements, seting technical paraments, designing solutions
and fmnally achieving the soliware and hadware resulis
required by the project. Through one year of practic
learming. students have experienced a complete scientific
tesearch process including raising, analvzing and solving
problems. So a5 0 effectively exercise and improve students’
Dasic scientific experiment ability. engineering practice and
hands-on ability, master high-tech abilty and scientific and
technological innovation abiliy.

OTATION OF THE TRINITY

oussE

g

“This trinity electronics experimental course is different
from traditional electronics experiment. Tt is more excellent
for the hardware condition, learning resources, management,
technology of the totally open experiment teaching platform
The

nental teaching,
and_ comprehensively cultivating students’ design abilty,
engincering practice abilty and comprehensive innovation
ability.

7281-3398-019/831.00 ©2019 [EEE

ode o “open and independent.
learning’ is people-oriented and student-centered. Students
study and rescarch autonomously under the guidance of tutors
in an open teaching environment. Therelore, it effectively
stimulates siudenls main consciousness of independent
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