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Fhe paper provides ideas and practical experiences using multimedia at the electrical ¢ nginecring department in the field
of clectrical machines and variable speed drives. Using multimedia deve lopmenis, it is possiole (o confront studenis in o
more ariractive aml (//I( ientwavaith Electrical Machines and Drives. The paper approaches the term nidtimedia Trom
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The definition of a multimedia rmn/;ulu is explained and different authoring svstems are pre-
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looked at in a closervway, The conclusion is that the unde /le/u(/l( s get more interested and oven reconmmmend additional

nutltimedia applicationy in other topics of clectrical engineering education,

Introduction

Daring the last vears, society changed 1o a world of Hages.
Felevision and computers are very popular these days. The written
word loses o tot of importance. I this world of pictures one
hear often the word mnlllmuli vasa hey deve Inplm nt for the furu-
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what is multimedia?

can omnbtimedin be ne

ol toy cavnt
ara NG

o contront students 1o o more attract-
neand efficient way with several topics of the course of Electrical
Machines and Drives?

Fhis paper provides ideas and practical csperiences using multi-
media at the cleetrical enginecring department in the ficld of elec-
tical machines and variable xnu(l drives,
that the Umup aimed atis (|llIIC large: all electrical, electronic and
ing students taking the basic course on gene-
rab electricity, elee trical machines and variable speed drivesiin the
third year of the curriculum. ice. approcimately 200 students per
vear

It should be stressed
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Multimedia - the technology

What is multimedia?

Muttimedun is a topic of high intevest in the academic world, A
clear definition s not alwavs available, However, two cenerally
accepted definitions ate used and both agree to the point that mul-
timediais o technology and not o pmduu.

Tosanisty the first definition of amultimedia application, it shoold
have an mieraction with the user. This is a very broad definition
and categorises alot of modern programs into the mulimedin
range. However || puts in perspective that sorking with multime-
diacis different from working with television and movies. as the
e determines himsell what kind of pictures and sound he s
oftered.

The second definition is completely different: “Mualtimedia s
evers combination of text. pictures, sound. animation and video™
This detinition can be specified as follows: "First of all one speaks
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of interactive multimedia i the user himsell controls which infor
mation |IC w ‘mlx to (uldwx\ dnd how detailed 1 has (o be, That is
a nuaber oif buttons on the sereen

Somctimes mstead of multimedia tie term Il\pclmull | n\ sk In
a hypermedia application a stractore is ;

wovided
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sible 10 Tink lhc (|I||(ILIII media in a certain way and the user can
n: l\l&l‘ll(‘ or surf Ilul\ between then,

b does not refer
app :.m'u:\. "m IL‘EL‘I\ to w standard with some ming
mum - requirements. MPC s a trade mark of the Mulimedia PC
Marketing Council and refers to IBM-compatihle personal com
puters only. amtitins MPC- il
cations. Because MPC is o standard. not a cormnputer it is possihle
o compose a configuration with components from different sup
plicrs making the overall system to conform with the standard,
The MPC-st md‘ml refers to the computer as wetl as (o pulphu i
equipment. The mostimportant requirements are shown in tabie |,

This counci! publishes ane

5 A

Multimedia authoring systems

A mudtimedia authoring system supplics a frame to the project. o
this frame the difTerent L](HICI] ts hike audio, viden, tost, images or
animations are linked. The authorins svstem supplies the commu
nication of, the Tinks between and (he working togethey of the
media in applications. The pmuhxhl\ Lo program the interactions
between computer and nser is also offered.

Authoring svstems deliver the environment 1o connect (he
contents (lll(] the functions of g project. They nsuadiy contaim the
program parts with specific ability l vimanipulate the media (crea
te. record, reproduce. data input, ).

Lvery multimedia project has its own stiuctire and is own need
[Eis the art (o choose the system that satisfios the most.

Every medium has to be framed 1o be consistent with the rest. The
authoring system should have as many editing 100ls as possible 1o
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Part MPC Minimum specification

Computer

Processor Tyvpe {0386 SX
Clock Frequeney 1o M/
RANMMeinon 2 MB

Diskette station 35 meh: T MB

Hard disk 30 MB
Paternad |m|m11 |uv\\u silities 101-ke ¥ I\L\l‘vi‘v;ii"u‘ HIOUSC

Input/Output
Ciraphical reproduction

I serial and 1 parallel

CD-RONM-plaver

minimum data

ansfer velocity

maximum scarch time | second

VGAL 6407180, 16 colours

150 KR per second. block size 15 kB

Minimum recommendation

8O3ISOH DN
33N/
4B

35 anch: Fd MB

200 MB

FO1-key kevboard . mouse

I sertal and 1 parallel

256 colours (028 mm dot-pirch)

ISO KR per secon
350 ms

1
g VX |
sampling frequency DAC I
external wund output

i ronhi
! mic
FO25 and 22.05 kI,
microphone

internal mixing CD.sy
notse output sterco
MDD - and outpul in. out; mlumpl driven

handle each medivm. This prevents the user from buving extra

specialised software and avoids communication problems from
the authoring system to the extra specialised software when inte

crating the datar,

Nuthoring svstems make it possible 1o ke ep track of the program
“tucture while programming contributes to simple subtasks, This
characteristic is indispensable when developing a large multime-
didcapplication. Often it is even possible to visualise the interactive
clements. There are two wayvs of programming: visual program-
ming with kevwords and icons. using a program language specific
for the authormg system mentioned at the one hand. or classical
programming at the other hand. The first method is more direct.
Here itis possible to stress the contents rather than the way of pro-
cramming. I the classical method is used (programming langua-
ce). the knowledge of the language is required but a more concise
formulation may be realised.

Two positive characteristics of an authoring system are the possi-
hility 1o program interactions and the ability of interim testing of
the program.

On the hasis of the organisation method, one can divide authoring
sysfems in three groups: page-based, time-hased and icon-hased

authoring systemis,

Ina page-based authoring system, the elements of a multimedia
apphication are organised as pages of a baok. Designers gather all
the elements of the same size and place them in logical sequences
as pages of a book. This is done for all media. A page can contain
asmall seript where commands are placed that have (o be execu
ted when the concerning page is selected. A speciat file co-ordi-
nates the work, These are object oriented systems: the pages
contain objects (text. buttons, fmages. backgrounds....) together
with directives for the further course .

Torar v PO TN ~ . PN

ATT BT 10000 hours 10000 hours
¢ Sound
npe of \'unplin" PCM PCM
sampling resolution 8 bit-mono [6-bit (stereo)
\.".n‘.;‘ln‘.‘ hcquc"f" ADC 25 Ky, 2205 and 44010 K/

11.025:22.05 and 411 kT,
microphone and stereo-input
CD.synthesiser and ADC

stereo

n.outs mterrupt driven

A time-based authoring system organ ses the events and clements
of a presentation on a time axis with a resolution upto 1730
seconds. These SYSUCis aie tsetul whona sequeiies of lllhl"k s hiis

to be shown from the beginning to the end. The speed ol the

sequence can be adjusted by the designer and the Tater user
Powertul time-based packages permit interaction. During the pro

ased packages |

!
gram a time axis is visible on the monitor,

In icon-hased ; mlhnnn a systems, the general stracture ol the mul
media apphcation can he visualised ir the way the designer views
it Fhisis called visual programming. The designer anlds the pro
gram structure and afterwards a content is given to the constituting
bricks. the icons. These icons contain text, graphics. animation,
sound. During the development the designer keeps an overview ol
the program structure.

Authoring systeis are indispensable n the realisation of a mul-
media application. Depending on the purpose a well considered
choice has to be made. The major differences are in the fickd ol
user-fricndliness.

For the multimedia application devcloped within the clectrical
engineering department an icon-based authoring system is chosen:
IconAuthor. It is used for the realisation of interactive multimedia
applications that combine text, images. aninution. video and
audio. Tt is well equipped for computer supported education and
interactive presentations. There are several reasons for this choice,
First of alt TconAuthor i< integrated in o Windows environment
and this means that alrcady existing PC-platforms can be used for
the implementation avoiding problems especindly il the developed
systemy has to be delivered to students sworking at their own place
away from the laboratory. Secondly, fconAuthor is chosen alter o
thorough market survey because the programming technique is
very casy. Another reason (o chose fconAuthor was the total
approximation of multimedia by this authoring  svstem.
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lcon Author contains several modules and cach of them are spect-
feally suited for the implementation and manipulation of a certain
medinm

lconAuthor consists of nine components:

Authoring system providing the direction of the media:
programming passes according to o fixed pattern: once the struce-
ture of the multimedia application is clear. it can be built up with
wons that are selected from the iconlibrary: each icon has a parti-
cular function;

Graphics Editor used to create coloured images that are
or used inan animation:

e static

SmantObject Editor and
the imp!cnum‘\lmn of the

Graphies Editors

IAScope heing a help utitity,
durmg intertm simulations:

in ihe antmation moduie fconAnimate the shooting script of the
animation is made:

Videobditor making it possible to handle and sce video frag-

cnts.

making it possible 1o debug
2

Ressolution being a graphical hielp enabling to adjust the reso-
futton of the bitmap pulmu to the hardware configuration used:

ree NMannoer nere
H i !

N .‘ ‘i tho hoak | iy dene
VU D a2l l'\l HHE U

IC DUOK Keep Hn' durii g pro-
gramnune: this help program keeps track of all the fonts and all
the fles used inan application with a view (o the distribution of
the application:

Presentation System permitting to reproduce a designed multi-
media application on any computer without instaifing the fuli
lcon Author program (student homework).

Multimedia — a practical example

Multimedia and student study programs

“hines and

The buasic course on general clectric ity. clectrical i

variable speed drives consists of lectures. theoretical exercises and
taboratory sessions. Often students study very profoundiy their
texthooks on General Electricity, Electricat Machines and Drives,
while <tll having some difficultics 10 vieu \Ilsc IHIPOI[AHI phcn(»
il||\l ILK(I\ lll& I(HVleIllH . a l\)l |’lH lIIL\
also hive some thtunmnﬂx Fiest of all. the Idh(‘ldl(\l\ sesstons
are normally done just once per student group. Sccondly. the ses-
Sions take place i groups of thiee or four students per experi-
mental test set-up. Therefore it is not always enlightening for cach
student individhally. East but not least. the sessions in the Jabora-
tory do not hitve the aim to recapitulate the theory of the texthook,
they are there to teach some practice. Tt will be demonstrated how
multimedia techniques can assist to overcome these problems,

MCT

Example at the Flectrical Fngineering Department

With the use of a multimedia development, it is possible to
confront the students in an alternative way with some difficult and
basic topics i the course of Electrical Machines and Drives.
Initiadly it was tended to concentrate mcrcly on the induction
motor and more spectfically on the behaviour of the rotating field
when changing some machine design parameters,

Iater, on the program was extended and the developed application
consists of three parts:

visualisation of the rotating field:
mechanical construction:
labaratory session,

Visualisation of the rotating ficld

In the part of the visualisation of the rotating field. itis possible o
see the behaviour of the rotating field in the ideal case, where the
current distribution is continuous along the stator surface. Ty,
shows an instantancous view of the animation of the rotating field
in a circular way. Fig. 2 shows the linear representation.

The realistic case, where the current flows through conductors
embedded in stator slots, is also examined. Fig. 3 shows an instan-
taneous view of the antmation of the rotating field in a fincar way.

The student can interact with the program by choosing all impor-

T Y A B S T T IPU) PO
CU O pPord prdiiso 7 aiidn nunioces ol S1ots jre

Lt parameters as n
pole and per phase. ¢. Each choice of parameters gives a different
\'ic\\' Thc :mim;nimw are gcncmtcd using MATLAB* and are

Other student interactions are the answers to mmultiple choice ques
tions where a correct answer has 1o be given before he can pro-
ceed with the sesston. At last, to make the rotating ficld even more
compichensive a picce of i digitised videotape is mnmplemieniced.
This part of a video gives an alternative presentation of the rota-

Fig. 1: Circular presentation ol the animation of the rotating
ficld with continuous current distribution at the stator surface.
Number of pole pairs p = 3.

Fig. 2: Linear presentation of the animation of the rotating
ficld with continuous current distribution at the stator surface.
Number of p(\ln pairs p = 3.




Fie. 2 incar presentation ol the animation of the rotating
ficld with realistic current distribntion in slots. Number of pole

;\;mx_ p- T onnmber of Jdots per nnh‘ and per ph;!xr\‘_ g = 3.
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ting ekt A trvelling wave is shown. The analogy between the
physicat principle of the rotating field and the visualisation with
up and down going bars is demonstrated very clearly.

The same approach can he used to study the influence of the time
harmonies in the voltage and current supplied by a Irequency
myertet,

Mechanical construction of the induction machine

B al construction of the induction machi-
ne. the \lmlun cets an over AH view of the squirrel cage induction
motor, Clicking on the different parts of the machine the student
vcts the name and the function of the machine part. The student
can even obtain a more detatled picture. Ttis also possible o go to
adist of machine parts and click on one of the names. In this way
the student learns more about the function and about the Tocation
of the specitic part inside the machine, Fig. 4 shows an example
of o detailed view of the rotor of the squirrel cage induction
machine

T () The cage is made of blank
cupper hars connected at the
end by two rings.

(i) The bars and the rings
are made in cast ahuninium.

single cage rotor with hars

=

Fig A Frample of a detailed image used in the mechanical

construction part
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Maost ol the images shown in this part of the student session are

photos put on a photo CD and then imported i the maltimedia
program after heing digitised.

Laboratory sessions

The third part of the application deals with the Taboratory sessions,

By working with this part the student can prepare himeel Tor the
laboratories. All the ex periments ane caleulations the student has
to perionm during the sessions, are explained. and all the required
measuring equipment and their connections are also shown in
detail.

Experiences and feedback

The above mentioned application of a multimedia Taboratory ses-
sion at lho Katholicke Universitert l cuven is pupmc(l for under-
e studies, Sin

aies.

=

oo
[EOEN

—_

T

l]lll(]\l one year and a he alf we suceer \\fll| vy used this technique. i
can be stated that multimedia in combination with convention:l
lectures gots the undergr: aduates more interested in the subject and
mmproves the transfer ol knowledge and the underst IH(]IHL of the
phenomena.

Students have been asked (o evalwate this |\I()]l ¢t In general the
reactions were positive. The students judged the application as
very user-friendly. The animation’s concerning the rotating field
are found cxlluml\' enlightening. The fact that the application is
avaitable on the COMpULCrs I!I\I\Ik‘ the }:il‘ui‘ri'lii\"vi‘}' and therefore 1t
can be used any time amd place 1s seen as an improvement in tea-
ching. Furthermore, many students ossess their own PCLso the
executables, eventually f‘u!ud!nﬂ cound can be used alter the

working hours and during the plnp(nnlinn of the examimations.,

The vast interest of the students vestlted in a schedule to develop
additional (lpphmlmn\ in the field of power electronic drives.
transformers and de-machines.

Conclusions

In this paper an alternative and more efficient way (o conlront st~
dents with topics in the field of electrical machines and variable
speed drives is deseribed. To get the undergraduates more interes-
ted. a multimedia session has been developed (o visualise pheno-
mena in the squirrel cage inductior machine. Also the complex
mechanical construction of this type of machine is imtroduced to
the students during the multimedia sessions. Additonal multime-
dia applications in other topics of the electrical engmeering edn
cation are strongly recommended by the undergraduates.,
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