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Abstract - The BME Department at Brno University of  Biomedical Engineering (BME). The tuition of BME, in the
Technology has one of the longest traditions in teachingf ~ then standard five years MSc (Ing) curriculum, was performed
biomedical engineering (since 1967). A substantial change in frame of two rather general branches of study: either in
in the attitude to the teaching process appeared in 1989 Electronics and Telecommunication, or under Automatic
when the concept of the biomedical engineering has been Control.

adopted as a solid technological tuition with a goodeal of
mathematics, biophysics, electronics and informatics plus
some extras concerning primarily the ability of
communicating with the medical staff. About 4 years ago,
a new reformation of the study scheme has been started,
effectively replacing the 5-year curriculum by the two-
stage study (Bc+MSc). In this frame, a new MSc two-year
study branch has been established encompassing not only
biomedical technological concepts but also concepts used
in ecological measurement and screening. In the paper,
details are given on the concept and content of this MSc
study; the individual courses and grouping of them wilbe
described and expected possibilities of the graduates
evaluated.

The basic idea established then was (and still is, even in
the changed environment) to produce high quality master-
degree electronic engineers with the generic enough education
enabling them to cope with the changing labour market. The
interdisciplinary biomedical engineering education, as a kind
of extra bonus, was formed both by specialized subjects
concerning the medical technical equipment, complemented
by a system of biomedical courses, providing the abibty t
communicate well with the medical staff. However, the
already well established and consistent study system Hazal to
reformed shortly again when the two-stage study syste$a (B
— MSc) was introduced based on the European concept of the
sc. Bologna declaration. The new two-stage system, reflecting
the needs of both the new regulations and the modern concepts

Index Terms — Biomedical engineering, MSc curriculum, of BME study, is the subject of the core of the contidn,

environment protection, ecology.

CONCEPT OF THE STUDY PROGRAMME

INTRODUCTION When conceiving the new curriculum of the BME education
concept that had to fit into two years of the master-degree
The history of the biomedical engineering teaching at the Brngtudy, the preceding three-year bachelor programme had to be
University of Technology goes long back to the sixtiese- thtaken into account. Many ideas of the BME study under the
Department of medical electronics, as the first BMEprevious five-years study system and the experiences with i
institutional  university establishment in the formerhave been taken over, primarily the idea that BME tuition
Czechoslovakia, was established in 1967 under the guidangBould not be oriented narrowly towards only the jimbarea
of Professor Vratislav Vrana. At that time, the teaching wa$ut that it should provide generic enough education tolenab
primarily oriented towards electronic medical instrumentationalso other employment in the wide area of electronics,
at the sensor and circuit level, and was specialized rathgteasuring, automation and applied informatics. This way, we
narrowly to this area. This form of study remained withoutare able to accept the relatively high amounts of students who
substantial changes for over twenty years. show a clear interest in the BME study without exposiegnth

. , to the danger of becoming unemployed when the medical and
After the political changes in 1989, the study system hage,th-care area job offer is just not sufficient (whistsiill

been reformed generally at the BUT's Faculty of electricaje case at least in central Europe). On the other hand, we
engineering, and this influenced also the form of thgg|ieve that the necessary highly specialised skills partiaular t
blomed|ca_l englneerlng_study branch. Prlmanly,_t.he study W 5 concrete BME job (or any other job in electronics) can be
reformed in order to aim more towards flexibility that WaSacquired more easily when the graduates have a good generic

considered, at that time, more important than the narmrow hnical background than with a too specialised but not
specialization. In consequence of that, also the Departmeg;(actly matching knowledge.

concept has been reformed to a wider scope, and
correspondingly, it changed its name to the Institute of
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What is completely new in the present curriculum is thevho — still thinking primarily technically — generally seémn
extension of the standard BME curriculum by the area of theecognise gradually the need of environmental care.

instrumentation used in ecology. This possibly suirgis : . . .
connection comes from two ideas: first, much of the The details of the present biomedical/ecological

instrumentation used for medical and ecological diagnostic%nglneerlng (BEE) curriculum can be seen in the table 1. The

are technically close to each other and therefore the principlt?%'.bjec.tS offered can be ger)erally subdivided Into two group
can be taught in frame of the same subjects. SeconBnmarlly the technically oriented group providing botte th

concerning the interdisciplinarity of BME, it is quitendar to géneric technical knovyledge from_ the area of electrqnigs,
that of ecological applications of technology, at least as far g2€asurement and applied informatics and also the specialised
the measurement field concerns: similarly as in BME, th nowledge on b|om¢d|cal a_nd ecologlcal mstrumentaﬂon, 9.
ecological applications also require not only the gooﬂmagmg systems, diagnostic analytic equipment, therapeutic

technical knowledge but also at least a basic knowledge of t %mgizlr?'gy'seelﬁcdezzﬁ tri]\?én?ts cg]; tbhee sgcél;rstﬁ;t 3:2 tzgﬁﬁfgg?/
ecological (or environmentalistic) concepts and terms. This ig y Puve.

the reason for quite a parallel way of studying both bidcaéd zﬂ?JefgtrS.j: tr?gnrﬁggicea:oourggcf)?opirgs\:llc:ie tﬂceaﬂgggfﬁjg'%nt;wt
and environmentalist concepts from both the human science y ‘or) . : 9 PP .

. entioned wider field as well. It does not mean that there is
and technological aspects (although the ecology has to ot enough specialised knowledge taught in subjects and
relatively limited due to time reasons). We believe that thid! ecialise?j BISE roiects but Wéq beIiege that thé eneric
combination is sound and needed, considering the fUtu'%DowIed o needsp aJn av a concrete application gto be
demands on both the health-care and environment-protecti(l)(H 'edg yway . Pp .

acquired properly and concentrating the detailed explanation

application areas. It seems also that the possibility tdystu . L )
some ecologically oriented problems attracts a part of students project wo K t_o BEE area enables this without excludieg th
more generic orientation of the graduates.

TABLE |

OVERVIEW OF THE MAIN COURSES AND THEIR TYPES

First year of study | Biomedical courses Biophysics Biology of
(typically) man (basic
ypically anatomy and
physiology)
Engineering view of Bionics Modelling of
biosystems biological
systems
Specialised BME Analysis of Advanced Multirate Diagnostics | Classical
engineering courses signals and methods of systems in | of bio- and | imaging
images signal DSP eco-systems| systems in
processing medicine
and ecology
Humanitarian aspects of| Elements of
ecology environmental
studies
Technologist view of Ecological
ecology engineering
Other courses Modern Modelling and | Electronic
physics identification | circuit
theory
Semester project
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Second year of Biomedical courses Clinical Health-care
study physiology | and medical
. ethics
(typically)
Specialised BME Special Tomographic | Design and
engineering courses medical imaging management
(therapeutic)| systems of complex
and systems
ecological
technology
Applied informatics Computer Analysis and | Hospital and | Ecological Modern
courses aided interpretation | health-care information | numerical
medical of biological information systems methods
diagnostics | data systems
Other courses Statistics Signal Structure and | Intelligent Computer
and processors properties of | and and
operational biomaterials | semicon- communica
research ductor tion
sensors networks
Practical BME training
Diploma project

As it can be seen, important weight is put on the area lofstitute concept of teaching the BE engineering; we believe that
signal and image processing and analysis that seems to fdahis is the proper way of learning to communicate efficientt
a substantial part of both biomedical and ecologicdhe experts “behind the borders” (of the expert areas).
engineering at present, and probably even in future
(examples of the used text books provided inside the Dept. CONCLUSIONS
of BME [3], [4]). o | o o
The second, smaller but not unimportant group ghe_ cont.rlbutlon Qescnbes t_he new combmapon of plonaédl
formed by the subjects devoted to the interdisciplinary are§89ineering, forming the basis of the study, with the eocidy
of both biomedical and ecological natures. Here, you c&fiented (smaller) part of the two-year MSc curriculumctta
find two basically different approaches, represented kﬁpmblned programme has b(_een formed_ln frame of the newly
individual courses, as indicated in the table. The firstgro introduced ~ Bologna-declaration-conforming = two-stage (BSc
are subjects presented by medical and clinical expertsMC) form of study. Presently, the first batch of studlés just
biophysicist, and a group of non-technically (biologicallyfinishing their first year of the MSc study; thus, theerience
sociologically, historically etc.) oriented environmentalistsVith the programme is up to now limited. However, tirstf

The aim of these subjects is to expose the students €gPerimental year has so far lead to a very positive respamse fr
possibly all the differences that might be at first shagkinthe students of the BEE branch, which is obviously edflected

for a technical novice in the medical or environmentdl the surprisingly increased demand for the new BEE study
institution: besides the new knowledge also the differe@mong the just graduating BSc students.

language and terminology, and primarily the different ways

of thinking that a technologist should learn before engerin ACKNOWLEDGMENT

such an institution. All these subjects are taught by eater

recognised medical or ecological experts, hired part-time gy'€, design of the new biomedical and ecological engineering
the Institute: it is cannon of the Institute not to allowFurriculum, including development of new laboratories, has been

technologically oriented teachers to interfere with thiSUPPOrted by several grants of the Ministry of Educatibthe
tuition. The technically (or physically, system-theory based-2€ch Republic. The research, also supporting the BME and
subjects devoted to basically the same problems Hgffological tuition, is long-term supported by the graot n
presented by technologists are included in the curriculum Y5> 0021630513 of the Ministry of Education of the Czech
well, as seen from the Table I. The comparison (or evérepublic.
clash) of both approaches is a very important feature of the
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