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Photonics in 
Brussels: 
Innovation in 
Electrical 
Engineering 
Education 

BY H U G O T H I E N P O N T A N D 

I R I N A V E R E T E N N I C O F F 

Our society is caught up in a 
whirlwind of change. Progress 

in science and technology, the glob
alization of trade, politics, and 
finance, and the immediate 
exchange of information has an 
impact on our daily lives. Though 
these developments create fantastic 
new opportunities in many fields, 
they also reinforce the complexities 
of our society, transforming it into a 
world of instabilities with very few 
benchmarks and no easy solutions. 
Europe, in particular, has under
gone radical transformation, and its 
industry has had to respond quickly 
to these changes to remain competi
tive. By introducing new products 
and technologies, modernizing pro
duction and distribution processes, 
and searching further abroad for 
new markets, it is almost unrecog
nizable from 20 years ago. 

Corresponding changes can be 
found in the qualifications that 
companies value when recruiting 
and managing employees. In its 
1995 report "Education for Euro
peans," the European Round Table 
of Industrialists stated that the new 
ways of structuring and managing 
businesses have rendered obsolete 
the concept of life-long employment 

in large companies.1 Life-long learn
ing on the other hand, is whole
heartedly endorsed since it allows 
people to move easily to other jobs. 

Changes induced by the informa
tion revolution happen much faster 
than many people realize and, in 
general, education curricula and 
teaching methods do not adapt fast 
enough. What's more, for many 
years in European countries such as 
Belgium, engineering curricula were 
dictated by law, making revisions 
impossible. Such legislation changed 
in 1993, allowing Belgian universi
ties to determine their own educa
tional programs. As before, the stu
dent must pass an entrance 
examination before being allowed to 
follow the academic engineering 
educational program. Studies then 
take five years: two to become bach
elor and another three to obtain the 
masters degree. The maximum 
study time has been reduced to 25 
contact hours per week and 1,800 
hours per academic year. This both 
rationalizes teaching timetables and 
provides the student with more time 
to develop his or her abilities in self-
learning and self-assessment. 

We on the faculty of applied sci
ences of the Vrije Universiteit Brus
sel, Belgium, have immediately 
seized this opportunity for innova
tion. We transformed our tradition
al engineering curriculum into an 
electrical engineering (EE) educa
tion system to train "renaissance 
engineers" rather than "short-term 
economic human resources."2 Our 
primary mission is to educate engi
neers in knowledge, learning, and 
interpersonal and communication 
skills, as well as to prepare them to 
meet the challenges of the 21st cen
tury by requiring them to be flexible 
and mobile, to show initiative, to 
take greater responsibility and to 

work in teams. The most far-reach
ing of these innovations has been 
integrated into our novel photonics 
discipline. 

During the first two years, all 
students follow the same study pro
gram. Courses provide in-depth 
training in mathematics, physics, 
chemistry, electrical measurements, 
and structural programming. 
Besides basic training in problem 
solving and practical skills, some 
courses already contain elements 
that stimulate both civic responsi
bility and a sense of service and 
commitment to the community. 
Examinations are now designed to 
confirm progress rather than sanc
tion failure: Most tests are oral and 
therefore interactive, which allows 
us to evaluate students on a person
al level. 

After the first two years, students 
can opt for one of the many differ
ent possible engineering disciplines. 
For the EE students, the program 
continues with general training, fol
lowed by more specialized courses 
in one of four information technol
ogy sub-disciplines: electronics, 
telecommunication, computer sci
ence, or photonics. 

The core courses in the common 
trunk provide the future engineers 
with a strong education in electron
ics, signal processing, electromag
netism, and material science, while 
extra-disciplinary courses on non
technical matters such as business 
administration, economics, and lan
guages complete their general back
ground. 

Students choosing to specialize 
in photonics find it an ideal play
ground to extend and practice 
acquired EE and applied physics 
skills. They follow nine compulsory 
courses in which we give them a fla
vor of the exciting properties of 
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light and light-matter interactions 
and of the possible applications. 

Course titles are somewhat self-
explanatory, including: "Laser 
physics and technology," "Electro-
magnetism," "Diffractive and Fouri
er optics," "Physical properties of 
optical materials and artificial struc
tures," "Computer-aided design of 
optical and opto-mechanical sys
tems," "Displays, optical memories 
and parallel optical information 
technologies," "Photonics" (intro
duction to optical telecommunica
tions), "Hot topics in photonics," 
the content of which is determined 
by the teacher and students, and 
"Practical classes in photonics." 
Other tasks are organized as mini-
projects in collaboration with 
industry. For example, some of the 
students built a novel polarization 
based fiber optical sensor system, 
while others helped to install a 
fiber-optic sensor network in a dam. 
Over two semesters, the students 
finish nine such mini-projects, gain
ing enough self-confidence to tackle 
their graduate thesis work. 

The last semester is devoted to 
this work. The topic can either be 
industrially or academically orient
ed. Here, semesterization of the cur
riculum gives the students the 
opportunity to leave their home 
university and do this work abroad 
through European Community 
exchange programs. It is important 
that these future world citizens 
should experience mobility and 
other languages and cultures. For 
those students who are not yet ready 
for this all-embracing experience, 
we have transformed our depart
ment into a micro-metropolis 
where they can work together with 
researchers and professors from sev
eral Eastern and Western European 
countries. In whatever way the 

international dimension is accom
plished, it is needed to help students 
understand how to communicate 
across cultural barriers, how to learn 
from other points of view, and how 
to work and value diversity. 

Besides the academic training, we 
very much value the students' par
ticipation in our local OSA student 
chapter. Through this forum, offi
cially recognized in 1995 and with 
members from all the EE sub-disci
plines, students organize study tours 
and panel discussions with industry. 
These initiatives are sponsored with 
the proceeds of events organized by 
the chapter. Our chapter is an 
essential catalyst for team spirit, 
connect ions with industry, 
interdisciplinarity, and mobility, 
and a driving-force for many initia
tives to come, and as such is consid
ered an essential tool in the educa
tion of our future engineers. 

Our photonics program was 
developed with a limited budget, 
but a strong desire to do it. We took 
advantage of the small size and the 
flexibility of our faculty and created 
this photonics discipline in the spirit 
of Sir Christopher Ball's Learning 
Society: "Learning is a partnership 
between students, teachers, parents, 
employers, and the community 
working together." 

Further reading 
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2. L. Geppert, "Educating the renaissance engi
neer," IEEE Spectrum, September 1995. 
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Your Connection 
To Your Future . . 

Whether you're in your first year of school 
or completing your final graduate project, 
you need to get involved in your future 
now! And that means becoming a part of 
the professional society for the optics and 
photonics community—the Optical Society 
of America (OSA). 

From putting you in front of the key peo
ple and companies who hire graduates, to 
giving you up-to-the-minute information on 
the industry and saving you money, OSA 
membership covers it all. 

You Need to Network . . . OSA is the 
Network 
by bringing you face-to-face with 
engineers, scientists, and company exec
utives who hire graduates. 

Get the Experience Before You Leave 
School 
by presenting papers, writing articles, and 
working on committees. 

Get the Degree, Then Get the Job 
through free employment assistance. 

Keep Informed to Make Smart Career 
Decisions 
Through your free monthly subscription to 
Optics and Photonics News (OPN) and 
Physics Today. 

Join Nationally, Be Involved Locally 
by getting active in an OSA student chap
ter. 

All This and Super Savings 
-because student members save money. 
All student journal subscriptions and 
meeting registrations are reduced well 
below the regular member rates. 

How Do I Join? 
Joining is easy. Just contact the OSA 
Member Services Department, 2010 
Massachusetts Avenue, NW, MS 112, 
Washington, DC 20036-1023; 202/416-
1430; 800/762-6960; 202/223-1096; 
osamem@osa.org; http://www.osa.org. 

Student dues are $30 ($39 for SPS com
bination), and membership is by the cal
endar year. 
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