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Introduction and Description of Events

On February 17, 2003, Professor Hiroo Totsuji, Dean of the Faculty of Engineering at
Okayama University officially appointed me as an External Reviewer on research and
educational activities in the Department of Electrical and Electronic Engineering. This report
is a result of my visit and interaction with academic staff and students on February 20th and
2I*%. 1 will give a brief description of the events of these two days in chronological order.

On Thursday, February 20, Professor Shigetoshi Nara, Chair of the Department of Electrical
and Electronic Engineering, met me at 8:50 am. and took me first to the four-story building
housing the Department and then to the Faculty of Engineering building.

At 9:30 a.m. | met with Dean Hiroo Totsuji who kindly described to me in some detail first
the history and organization of the Faculty of Engineering and then the group structure of the
Department of Electrical and Electronic Engineering. This gave me the necessary perspective
on the place of the Department within the Faculty and also how the various components
relate and interact with one another.

At 10:00 a.m. | had the pleasure of becoming acquainted with the professors of the
department, who each gave a brief presentation on their group's objectives and research
activities. This was very helpful for understanding the group structures and the manner in
which research is carried out in the department.

In the afternoon, | was given a tour of six department labs, which are operated by the various
groups within the department. | did not visit the Electric Power Laboratory and the
Laboratory for 3D Electric and Magnetic Field Analysis since I had the occasion to visit them
previously in 2002, 1998> 1996 and 1989.

The lab tours have been extremely useful from the point of view of observing both
undergraduate and graduate students in their research activities. It also gave me the
opportunity to discuss group and individual research projects with the professors, associate
professors, lecturers and assistants. During the tours | requested and received copies of
publications relevant to the research work being pursued by the groups. The lab tours and
discussions with researchers took up the better part of the afternoon.

On Friday morning, February 21*t, 1 met Professors Takahashi and Fujiwara at 9:30 a.m.
Professor Fujiwara helped me with the setup for my presentation that took place at 10 a.m. in
another building. My presentation entitled A Brief Introduction to the University of Toronto
was aimed at acquainting staff and graduate students with my university as well as giving
them some idea of the certification and appraisal process of both undergraduate and graduate
programs in the Province of Ontario. | was very pleased with the interest expressed by the
audience.

In the afternoon, Professors Murase and Nogi explained to me how research is funded in
Japanese national universities and the challenges lying ahead during the impending
restructuring that will take place at Okayama University and other national universities in
Japan during the next two years. The rest of the afternoon was spent on reading and
reviewing some of the printed material | received.



Background and Experience Relevant to the Review

Although | never held an administrative position, | spent three years (1997-2000) as an
Appraisals Committee member, and one year (1999/2000) as Appraisals Committee Chair
with the Ontario Council on Graduate Studies. Therefore, | have intimate knowledge of the
graduate program appraisal process for the 1 7 Ontario universities. In addition, since 1990, |
have been teaching both graduate and undergraduate students and supervised many Master's
and Ph.D. research projects in the Power Devices and Systems Group of the Department of
Electrical and Computer Engineering at the University of Toronto.

Currently our department has about 3 1 assistant professors, 5 associate professors, 37 full
professors, 2 university professors (the highest title a professor can have), 1 8 professors
emeriti, 4 senior lecturers, 16 cross-appointed professors, and 22 adjunct professors. Of all
the engineering professors 24 are IEEE Fellows. Presently the total number of full time
electrical and computer engineering undergraduate students is 1425 (549 electrical and 876.
computer engineering students). Our department also has a total of 393 full time graduate
students in master's and doctoral programs.

Preparation for the Review

Prior to my visit to Okayama University | received several brochures and documents
describing the University, the Faculty of Engineering, and the Department of Electrical and
Electronic Engineering. | also received material describing the research groups and some
sample publications.

Just before my trip, | visited the web sites of the Faculty and the Department. | was favorably
impressed with the quality of the web sites and pleased to find English versions of the main
web pages. | was somewhat disappointed that two or three labs do not have web pages and
that most of the research group level web pages only have Japanese versions. However, this
comment is not meant to be severe because, based on my own personal experience, | am fully
aware how difficult it is to find the time to translate and maintain web pages.

In what follows in this review | attempt to make a comparison with Canadian universities in
general and the University of Toronto in particular. By drawing attention to some of the
fundamental differences | hope to provide an assessment from a broader perspective of the
research and educational activities in the Department of Electrical and Electronic Engineering
at Okayama University.

Comments on the Organization of the Department

My first impression of the organization of the Department was that it is very similar to the
way North American universities subdivide their electrical engineering departments into
research groups. However, the similarity ends here and | found the research groups to be
quite different from what | have been accustomed to in Canada.

On the average, research groups in North American electrical engineering departments
represent an administrative subdivision consisting of 3 to g professors, usually a mix of full,
associate and assistant professors. These professors independently pursue their own research
interests within a discipline and supervise several master's and Ph.D. students whose exact



numbers usually depend on the amount of research funding available to the professor.
Undergraduate students are not involved in research. They are given a design project to work
on in the final fourth year of study.

The mix of professors in a group must constitute a "critical mass" in the sense that the
graduate courses taught by the group members adequately cover the mandated research area
of the group. A periodic review of the graduate program every seven years assures that this
critical mass exists.

At Okayama University, the groups are centered on one senior professor with two or three
associates and about two-dozen research students including a large number of undergraduates.
Apparently, all final-year undergraduate students are involved in research. | find this an
intriguing idea and am convinced it has merits. It was amazing to watch undergraduates
working on research projects side by side with master's students.

Since a group's research activities are centered on the research interest(s) of the senior
professor in charge of the group, | found that many of the student research projects were very
closely related. This is not always the case in Canadian universities where the graduate
students of a professor may be working on a diversity of topics in a certain area. There is also
the impression that most of the research work done by students at Okayama is the hands-on
type and usually involves hardware and experimental work. Even projects, which are heavily
computer-based, seem to require some knowledge of the real world. To me this appears to be
a very healthy environment from the point of view that one of the objectives of master's and
doctoral level research is the training of highly qualified personnel for industry. In North
America it sometimes happens that the experience gained during the course of a master's
program has little usefulness or even relevance to the needs of industry.

Comments on the Running of the Department

Having just experienced in my own Department of Electrical and Computer Engineering the
consequences of a period of 10 years under the chairmanship of one person, | cannot help but
to heartily endorse the practice at Okayama University of rotating the position of department
chair among the senior professors on a yearly basis- The benefit of this practice is that all
senior professors develop an interest and appreciation for the task of running the department
and they all acquire the experience. This probably leads to transparency in decision-making
and also helps to maintain good moral.

Teaching and Educational Activities

The first thing | noticed when looking through the brochures about the Department of
Electrical and Electronic Engineering was a sharp decrease in the number of applicants and
enrolled students during the past two or three years. However, | fully accept the explanation
for this in terms of a faculty reorganization that resulted in the creation of a separate
Communication Network Engineering Department in the year 2000. When this is taken into
consideration, there appears to be no substantial decline in student enroliment.

It would have been of great interest to me to observe both graduate and undergraduate
instruction at Okayama University. However, given the short duration and timing of my visit,
this would have been impossible to arrange. Compared with Canadian universities, there is



the important difference in the length of the semesters. A semester in Canada consists of just |
3 weeks of intensive instructions. The academic year runs from September to April with
virtually no courses being offered during the summer months (May through August).

My impression is that, in general, undergraduate class sizes are relatively small at Okayama
University's Department of Electrical and Electronic Engineering and that the pace of lectures
during a semester is slower than in Canadian universities. This is definitely to the advantage
of both students and staff. Although it is hard to find proponents of lengthened semesters in
Canada, | consider the comparatively longer semesters at Okayama University a positive
aspect.

Degree Completion Times

The recommended completion time for an engineering master's degree in Ontario universities
is 1 8 months. Some students may take longer to complete their master's degree requirements
but there are also cases of some bright and eager graduate students who finish their courses
and thesis in just 12 months. I supervised such a student during the past 5 years who is now
an assistant professor at a reputable university in the United States. We also have what is
referred to as a dual master's/doctoral registration for one semester which allows excellent
and outstanding students to complete both a master's and a Ph.D. degree in a total of 4 years.

The number of master's students in the Department of Electrical and Electronic Engineering
at Okayama University appears to be large in comparison with the number of doctoral
students. Apparently, a master's degree takes, on the average, 24 months to complete. I find
this to be long. It is possible that the prospect of spending 36 more months on a doctoral
degree after spending 24 months on a master's degree is a disincentive for good students to
enroll in a doctoral program. My interpretation of the rules and regulations governing degree
completion times at Okayama University is that 2 years for a master's degree is not
mandatory. Similarly, an additional 3 years for a doctoral degree is not a rigid requirement. If
my interpretation is correct, this is something the department may wish to examine and
exploit in the future in order to reduce the average number of months for completing a
master's degree to approximately 1 8 months. Similarly, an outstanding master student
continuing in the doctoral program should be able to graduate in approximately 4 years.

Quality of the Students and Admission Policies

The impression | have is that the quality of the graduate students being admitted is generally
very good. The few students | talked with all seemed to be keenly interested and had a good
sense of how their research work was progressing. Also, they all appeared to be happy with
their supervisors. | would have liked to find out how thesis supervisors are chosen or assigned.
However, whatever the process may be, it seems to be working,

There is a major difference in the admission process between Okayama University and
Canadian universities. Canadian universities have no quotas on admission and there are no
entrance examinations. Acceptance is based on the collective approval of all professors in a
group rather than the personal desire of an individual professor to admit an applicant.
Admission is heavily based on the academic record and references of applicants. Doctoral
students must pass an oral or written qualifying exam during their first year in order to
continue in the program. | am convinced that the entrance examinations at Okayama



University are a very effective and failsafe way to select acceptable graduate students.
Admittedly, our admission process at the University of Toronto does occasionally lead to the
acceptance of an applicant who is later found to be unsuitable.

Research Activities of the Groups and Quality of Publications
(1) Electrical Engineering

As mentioned. | visited the Electric Power Laboratory on previous occasions and had many
discussions with Professor Norio Takahashi and Associate Professor Koji Fujiwara over the
years. This is one of the most versatile and best run power labs in a university setting that |
know. Power labs from most North American universities have disappeared during the past
two decades and the University of Toronto is one of a handful that still has one. However,
many years of under-funding have left it with obsolete equipment and limited capability for
experimental research. Even university power labs I visited in France and Italy do not match
the quality and versatility of Okayama University's Electric Power Laboratory.

Currently, there are 3 doctoral, 11 master, and 11 final-year undergraduate students working
on research projects in this lab. Their research encompasses a range of experiments and
measurements on electric machines and other power apparatus, as well as state-of-the-art
modeling activities. The Laboratory for 3D Electric and Magnetic Field Analysis, where the
results of field computation are readily subjected to experimental verification, is still unique
in the world. The steady list of publications in IEEE Transactions on Magnetics and other
archival quality journals by Professors Takahashi and Fujiwara has earned this group an
excellent reputation worldwide for being able to model and experimentally verify some of the
most difficult 3D eddy current problems.

My first visit in the afternoon of February 20" was in the Electrical Machinery Laboratory
with Professor Satoru Murase. Assistant Professor Satoshi Ogasawara, and Research
Assistant Nozomu Nanato. There are 8 graduate students and 11 final-year undergraduate
students working on research projects in this lab, The activities of the group comprise two
main areas: applied superconductivity and power electronics.

The applied superconductivity work is somewhat unique. I am not aware of any university
facilities in Canada where undergraduate and graduate students have access to the kind of
equipment | have seen in Professor Murase's lab to perform experiments in superconductivity.
On the basis of Professor Murase's publications in top technical journals I can only conclude
that his research is current and of excellent quality. Dr. Nanato's work on quench detection
appears to be a continuation of experimental research carried out at Nagoya Institute of
Technology prior to joining Prof. Murase's group not too long ago.

The research work on sensorless drives, power converters, and EMI/EMC is more or less
what | expected to see in the area of power electronics and, to some extent, it mirrors the
research activities of other university groups involved in power electronics. Professor
Ogasawara's publications on EMI suppression in power electronic circuits, and the
application of sensorless drive technology are indicative of very good quality research.

| was very much impressed with my visit to the Electrical Measurements Laboratory where |
witnessed tremendous interest and enthusiasm by the 8 graduate and 12 undergraduate
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students working there. Professor Masami Konishi, his assistant Dr. Tatsushi Nishi, and
lecturer Dr. Jun Imai are doing an excellent job of generating interest and enthusiasm among
the students. The demonstration of the decentralized wireless control of multiple mobile
robots for transportation was fascinating to watch and | can understand its attractiveness to
students. The demonstration of the stability control of an inverted pendulum was equally
interesting. Judging from the publications I received from Professor Konishi's group, there is
plenty of theoretical development behind these projects. Yet, | find the practicality of
Professor Konishi's projects in sharp contrast with the highly theoretical research activities of
the Systems and Control Group in our department at the University of Toronto. Professor
Konishi's long industrial career and strong connection with industry is probably a key factor
in the success of his group.

(2) Electronics Engineering

My next visit was in the Electronic Circuits Laboratory of Professor Shigeji Nogi, lecturer
Dr. Minoru Sanagi, and assistant Dr. Kazuhiro Fujimori. The main thrust of the research
work in this lab is in the area of microwave and millimeter-wave power dividers and
combiners, miniature active phased array antennas, and smart antennas for future mobile
communication applications.

As in the other labs, there is emphasis on experimentation in the curriculum for
undergraduate students pertaining to this lab. In my opinion, this is the right approach.
Students in this group are involved in all phases of the design, fabrication and testing of
different microwave printed circuits. A number of such circuits were on display in the lab. Dr.
Sanagi and several graduate students were eager to explain their functionality to me.

I found the lab display and a recent paper on the Fabry-Perot resonator-based power
combiner very interesting. Professor Nogi and Dr. Sanagi have many years of experience
related to this type of power combiner and they seem to be getting closer and closer to an
optimum configuration. Similarly, | read their paper on a new phase-shifterless beam
scanning technique for active antenna arrays with great interest and consider their work to be
leading edge.

Research conducted in the_Materials Science Laboratory by Professor Yoichi Kamiura,
lecturer Dr. Yoshifumi Yamashita, assistant Dr. Takeshi Ishiyama and their | O graduate and
13 undergraduate students, is as much in the realm of solid-state physics as engineering.
Therefore, it is not surprising that most of the published papers from this lab appear in top
quality physics journals.

The goals of the lab are well defined and the research activities in it are very focused.
Professor Kamiura gave an excellent presentation in which he outlined the research program
of his lab and explained its importance to electronics, However, much of the experimental
research work is on a microscopic level, and although Dr. Yamashita and the students were
very helpful, it was difficult for me to visualize some of the activities while visiting this lab. |
must admit this was the first time | have seen apparatus for deep-level transient spectroscopy.
Upon reading a few of the recent publications from this group | developed an appreciation for
the complexity of the phenomena being studied, Undoubtedly, the experimental work on the
effects of hydrogen on impurities and defects in semiconductor materials is advancing the
state of the art and addresses current needs of the semiconductor industry.
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The Laboratory of Physics for Electronics of Professor and Dean Hiroo Totsuji, Associate
Professor Kenji Tsuruta, and Research Associate Dr. Chieko Totsuji could also be
appropriately called the Computational Materials Science Laboratory and it is the perfect
complement to Professor Kamiura's experimental Materials Science Laboratory. There is
even some congruence in the objectives of the two labs regarding the development and
improvement of materials for the semiconductor industry,

| received 14 fairly recent sample publications, all in English. The majority of the papers are
published in respected physics journals. They cover interesting topics ranging from large-
scale simulations in plasmas to molecular dynamics studies on nanocrystalline ceramics and
diamond. The publications are indicative of a very active group. There are currently 8 or 9
graduate and 11 undergraduate students working on various projects in this lab. During my
visit to the lab both Dr. Tsuruta and Dr. Chieko displayed a great deal of enthusiasm towards
their research and provided me with clear explanations of ongoing projects. Dr. Tsuruta
showed me a large-scale numerical simulation of Coulomb interactions running parallel on
PC clusters located in the lab. According to a recent IEEE publication co-authored by Dr.
Tsuruta, parallel computations are also performed with distributed PC clusters located at
other universities in Japan and in the United States. This is quite advanced compared to what
I have seen in Canada.

The Intelligent Device Engineering Laboratory of Professor and Chair Shigetoshi Nara,
Associate Professor Tomoyuki Nagaya, and Research Associate Dr. Takeshi Nishikawa
appears to be a relatively recent addition to the department. | like the novelty of the idea
behind the creation of such a lab within the Department of Electrical and Electronic
Engineering. However, judging from what | have seen in the lab and the sample of papers I
received, more effort and resources are required to bring the research activities of this lab into
focus .

Professor Nara's work on the behavior of large chaotic systems, cellular automata and its
application to data compression are very original. Dr. Nagaya's research work involving
liquid crystals is strongly physics-based, internationally collaborative, and leading edge. In
the lab he has shown me a demonstration of controlled electro-hydrodynamic convection in a
liquid crystal, which was very interesting. However, his research may be more closely related
to experimental materials science than intelligent device engineering. Unfortunately, | did not
see the publications of Dr. Nishikawa, nor did | get a sense of the extent of student
involvement in the research projects of this lab.

Summary and Conclusions

The overall sense is that there is a lot of very good quality research, both fundamental and
applied, being carried out in this department. In general, the results are being disseminated in
archival quality journals. A large percentage of the published papers are written in
surprisingly good English and appear in well-known international journals.

| was pleased with the enthusiasm displayed at all levels from professors to students. The
number of master students and undergraduate students involved in research is very high.
However, | was expecting to find more doctoral students. The department should examine the
effect of completion times as a contributing factor for not enough master program students
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continuing in the doctoral program. Outstanding graduate students should be given the
opportunity to fast track to a doctoral degree in four years after their bachelor's degree.
Apparently, there is sufficient flexibility in the rules and regulations governing degree
completion times at Okayama University to permit this.

| deliberately did not elaborate on the funding of research programs. As in Canada, a sizable
portion of research is government funded. Industrial support varies from professor to
professor and from year to year but it is not necessarily an accurate indicator of research
quality. What | did not witness at Okayama University in comparison with the University of
Toronto and other Canadian universities is professors incubating and running startup
companies on the side. Usually this activity occurs at the expense of teaching and therefore, it
does not help the students. However, such business activity may help increase research
funding.

Some thought might be given to labs within the department having more than one full
professor associated with them. There is no need to invent a lab for every senior professor in
the department. This is the North American way, which also allows associate professors to be
promoted by a serious review process to full professors within a lab or group. In most cases
such promotions do not bring about an immediate monetary reward. Furthermore, as long as
the professors within a group complement rather than duplicate each other's expertise, such
promotions have a beneficial effect on both teaching and research.

Finally, 1 would like to express my gratitude to Dean Totsuji for the opportunity to review
this department. 1 would also like to thank Professor Totsuji and the chair of the department,
Professor Nara, and all the other professors in the department, for their warm hospitality. The
department has an impressive array of first class researchers working on fascinating research
projects and producing quality publications. I would like to assure everybody that my
comments, including the critical ones, were meant to be constructive, and hopefully, will
have a positive effect on the future of the department.
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External review report (April 2003) on the Biotechnology
Department, Faculty of Engineering, Okayama University, Japan.

Introduction.

My relationship with Biotechnology is based on the following. Before my retirement,
working as a full professor in Enzymology at Delft University of Technology, | was involved
in founding the Kluyver Institute for Biotechnology. The Institute is a collaboration between
research groups of that University (engineering) as well as from Leiden University
(biosciences). Furthermore, | have been a consultant for several biotechnology-based
industries in The Netherlands, Germany and Switzerland. Several findings of my research
group have been further elaborated in cooperation with industry, one of them having led to a
successful practical application in the field of medical diagnostics.

After my retirement, | have been a visiting professor and external reviewer at Universities in
Japan (a.o. for the Faculty of Agriculture, Kyoto University). Before that, | had many contacts
with Japanese research groups, had many visits to Japan, and had several Japanese guest
scientists in my lab. Moreover, | have been the organizer of several Dutch/Japanese joint
meetings on Biocatalysis/Biotechnology held in The Netherlands. So in conclusion I dare to
say that | am familiar with Biotechnology, and with some culture-derived aspects unique to
research and education at Japanese Universities.

The review was commissioned by dr. Hiroo Totsuji, Dean of the Faculty of Engineering.

The evaluation is based on the very useful documentation provided before my arrival by the
Chairman of the Department, a 6-days visit in which interviews were held of at least one hour
with each of the participating groups, and by further discussion with the Chairman after the
interviews were held. Unfortunately, my visit was in the last part of March so that most of the
students were absent. However, from the short visits to the labs and from a seminar organized
by Prof. Toraya's group | got a flavour of the facilities and the daily work circumstances,

In this report I will give my impression of the Department as such but also of the individual
groups. Although I realize that in view of limitations in my expertise and my personal focus
the latter is a little bit risky, since the research leaders did so much effort to explain me the
relevance of their projects and to document their output, I think I should do this and just give
my impression in a straight forward manner. | hope that the judgments will be recognized as
constructive criticism.

General Impression of t/1e Department.

Organization.

Looking at Departments/Faculties of Japanese Universities, and this Department is no
exception, to me as a European scientist the following aspects are always surprising: | . the
absence of a general leading theme; 2. the curious name giving of the participating
groups/labs as compared to what they are doing. | think | know the reasons for that: ad. I .
there is no top down pressure to force biotechnology groups to organize into an institute or a
centre of excellence; ad. 2. names are more or less related to the teaching obligations
originally expected from the professor nominated at the chair, not to the research projects
presently carried out. Of course it can be reasoned that this situation is typical for a
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Department at a Japanese University, and as said already, indeed it is. However, | think it
could be useful to discuss now and then whether the situation should either be prolonged or
changed. Therefore> in the perspective of how the two main tasks, teaching and research,
could be improved, further discussion on this issue is presented in the Consideration &
Recommendation section.

Research.

Nowadays Biotechnology comprises a broad range of topics and most Departments in this
field are too small to cover them all. Since this Department forms part of the Faculty of
Engineering, focusing on fermentation technology would lay at hand. However, since
research topics in microbial physiology, bioenergetics, and metabolic/fermentation
engineering are lacking, momentarily this would be no option. In view of the faot that the
Research Institute for Bioresources in Kurashiki forms part of Okayama University,
Agricultural Biotechnology could also be an option. However, also for this essential parts
(plant physiology etc.) are lacking so that again at present this is no option. From the topics
carried out | conclude that this Department focuses in fact more or less on Medical
Biotechnology. I do not know the arguments for this choice but in view of a large Medical
Faculty in this University, | can understand it.

Although the Department is not an Institute with formalized structures, | got a good
impression of the willingness for cooperation between the research groups. Apparently, good
relationships exist so that cooperation can develop on a free base and technical facilities are
shared. One of the admirable initiatives in this is the recently acquired know-how for
determination of 3-D protein structures in the lab of Applied Enzyme Chemistry. The Dep. is
well equipped with facilities (instruments, general purpose rooms) for research and education
in Biotechnology.

As is not uncommon in a University Department, also here the research quality of the
participating groups varies (see below). However, my judgment on the research of the
Department as a whole is that its quality is at a comparable level to that of Biotechnology
Departments/Faculties belonging to the top Universities of Japan.

Education

Worldwide, interest among students to study Natural Sciences is at a low level, that is they
prefer to study e.g. law or economics and if they study one of the natural sciences, their
enthusiasm is sometimes low. As this problem has many facets, no general solution can be
given for that. In the field of Biotechnology, one of the facets is that during the past decade
the field has expanded so much that even for a trained scientist it is difficult to keep ahead
with all the new developments. Since it is common practice (and this is admirable) to bring
the students in touch with the newest developments and every professor in the Department
wants to contribute to this, as a consequence the teaching load of the students is high. Does
this contribute to keeping the students enthusiastic? Some professors recognized the problem
and told me that they avoid bringing too much facts in their teaching by presenting them on
their website.

Looking at the educational activities of each group, | noticed that sometimes there is
substantial overlap in the topics of the curriculum. In the comment on that it was argued that
repeating some topics is beneficial to the students as it gives them more than one opportunity
to understand the matter. However, again does this contribute to inducing the student's
enthusiasm?
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From the information given in the documentation. | see that the students get a respectable
overall program that is adequate for training in Biotechnology. However, in lack on data
about this (quality assessment by response from students or from their employers), I cannot
estimate the adequacy of the teaching performance or whether the program really fits the
expectations of the employers of the students.

Individual Groups.

Lab of Gene Engineering.

This group focuses on interesting research topics. However, the coherence between them
seems rather low to me (production of special proteins in Gram-positive bacteria, proliferation
and differentiation of neutrophils). Perhaps the diversity originates from different interest of
the group leader and his co-workers? If so. | can understand this but I think as a consequence,
the research output of the group as a whole could be better than it is now.

Lab of Applied Enzyme Chemistry.

At first sight, the topics (enzymology of vit. B12-enzymes, study on signalling proteins) of
this group seem rather diverse. However, as became clear during the interview, after studying
the catalytic features of one type of enzymes for many years, the group wants to make a step
to a higher level of complexity, the interaction of proteins in a signalling pathway. | fully
agree that this is an interesting scientific challenge and from the list of publications I see that
the new topic is already productive.

Although the name of the lab suggests so, no research topics specifically related to application
are carried out. Of course insight into fundamental aspects of enzymology can solve problems
related to application but what about taking the initiative in focusing more directly on the
applied aspect? For instance. | could imagine that the advanced knowledge obtained on
biocatalysis of free radical chemistry could be useful for the development of mimicking
chemical catalysts and that starting a (collaborative) project on this could be worthwhile.

The output lists show a number of high-1evel publications, in line with my impression that this
lab is one of the top quality groups in the Department.

Lab of Applied Cell Biology.

Research on a number of very interesting topics is carried out by this group. | am not familiar
with this field of research but after the explanation given by the group leader. I could
understand the coherence between the projects. Based on the output and other impressions,
this lab is one of the top quality groups in the Department.

Lab of Biochemical Engineering and Sciences.

As is in the name of the lab, research on a diversity of topics (some of them related to
engineering, others to practical issues or just interest in characterization of a certain enzyme)
is carried out. Although many of these topics are interesting and especially those studying
problems related to application are highly relevant, such a diversity can also form a danger as
the efforts are too diversified. On the other hand it is clear to me that this group not only
contributes to finding solutions for practical problems but also has reasonable output with
respect to publications.

Lab of Biomaterials

During the interview, the leaders of this group gave a very clear presentation of their program.
The group has done many interesting findings in the field of biomedical materials. However,
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Is the research they are doing of academic level or could it be better carried out in an institute
for applied research? Many of their findings throw up very challenging questions in the fields
of chemistry, physics material sciences, requiring interdisciplinary research to solve them.
During the discussions it became clear to me that in the future their research will be focusing
more on these questions than on continuation of the present strategy. In the context of what
has been said above, | fully agree with this.

Lab of Bioorganic Chemistry.

This lab focuses on the synthesis of physiologically active molecules. Based on the
documentation and the interview, it is concluded that this group has an excellent output with
respect to research and teaching.

Lab of Protein Engineering.

This group has several ambitious goals, reflecting the vivid imagination of the group leader.
Although very interesting from a scientific point, in view of the low level of integration of
them, are there not too many?

Lab of Bioelectronics and Biophotonic molecules.

I must say that I am impressed by the original approaches of this group with respect to solving
key issues in biochemistry and biotechnology. The high quality papers published by the group
indicate that they are not only able to generate original ideas but also to work them out. One
of the top quality groups in the Department! Hopefully, the gap after the present staff
members have left will soon be filled up with capable successors.

Considerations & Recommendations.

1. As will be clear from the comments given above, the coherence of the topics in certain
research groups is sometimes low. This also applies more or less to the labs in the
Department. I think | know the reasons for that: historical ones (e.g. the presence of an
associate professor, having his own topics already, before the full professor arrived);
the freedom of Japanese full professors with respect to the choice of their topics (the
selection of their identity mainly based on their expected contribution to teaching);
absence of a leading theme (with respect to research) in the Department. Of course |
agree that freedom is necessary to achieve the highest level of performance of a
scientist. On the other hand, | have the feeling that introduction of formalized
structures and focusing on a leading theme could strengthen the Department with
respect to depth of its fundamental research and what type of applied research should
be done and respected. Forced cooperation does not work but I think a discussion on
the advantages and disadvantages of the two choices should be held now and then.

2. Formalized structures could also be helpful to achieve the construction of a well
balanced curriculum. To avoid overlap and overloading of the students, consensus
should be attained about the content and the weight of the curriculum. Problem-based
teaching could be helpful for the students to find their own way in mastering basic
facts of knowledge and to keep them enthusiastic. A lecture series on ethical aspects of
science and technology could keep the student aware of social impacts of science and
technology and to provide the student with a critical attitude.
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Epilogue.

Especially with respect to the evaluation of individuals groups, one should realize that it is a
one-man's-judgment. In general, organizations should look now and then in a mirror to see
whether they are still on the right track. In this context, my comments should be seen as one
of the mirrors to achieve that goal. | hope they will contribute to the well being of the
Department in the future.

Dr. J.A. Duine,
Professor Emeritus in Enzymology at Delft University of Technology,

e-mail: j.a.duine@wxs.nl
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Preliminaries and Program

This review of the research and educational activities in the Department of Communication Network
Engineering was initiated by the Dean of the Faculty of Engineering, Professor Hiroo Totsujl, together with
Professor Nobuo Funabiki, Chairman of the Department. The purpose of the review is to provide information
on extending the research activities of the Department from an international point of view, particularly from the
perspective of a professor in a research-oriented university jn the U.S.A., and to obtain advice regarding the

education program.

My technical background is based on more than 25 years' experience in universities in Poland and the United
States. From 1976 to 1982 1 was an assistant professor at the Institute of Electron Technology at the Technical
University of Warsaw, Poland | was a visiting professor in the Electrical Engineering Department of the
University of California at Berkeley from 1 979 to ~ 980. Then, | became a research engineer at the Electronics
Research Laboratory, University of California at Berkeley until 1990, when | joined the Department of

Electrical and Computer Engineering at the University of California, Santa Barbara, as a full professor.

The review was conducted over three days of February 1 7-1 9, 2003, with the following schedule:
February 17:
Introduction of the schedule and the overview of the Department
Visiting Professor Koga's laboratory for evaluations
Discussion on research areas related to EDA (Electronic Design Automation) with several professors
February 18:
Visiting Professors Morikawa's and Hata's laboratories for evaluations
Seminar, "Computer Engineering Program at University of California, Santa Barbara:'
February 19:
Visiting Professors Sugiyama's. Yokohira's, and Funabiki's laboratories for evaluations

Comments on research and education in the Department

Observations on Research

My main purpose in this external review is to comment about the research activities in the Department of
Communication Network Engineering. | found that a variety of research activities related to communication
network technology have been carried out here, although the number of faculty members is relatively small.
This Department is composed of only five professors and four associate/assistant professors with four research
associates. Some of the faculty members focus on fundamental technologies for communication such as optical
fibers, radio transmission, and lasers Some are interested In information processing technology such as coding,
signal processing, and compaction. Some specialize in communication protocol design and internet architecture.
Other research subjects in this department include network security, computer architecture, and system design
methodology. Notwithstanding the very short history of the department, | observed significant progress toward
a well-organized blending of electronic and communication engineering and information technology. | found

some of the research activities to be at the cutting edge of their fields, and most are at a sufficiently high level
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to meet international standards. | had opportunities to exchange information on research related to EDA and
EMC, and | was deeply impressed by the researchers' achievements. | would like to continue communication

on research with faculty members in this department. We might also pursue collaboration in the near future.

Here is the summary of the research activities.

Network Devices Laboratory (Professor Koga)

In this laboratory, the following research topics are studied: 1) development of network devices; 2) innovative
design of electronic and optoelectronic devices and systems, including optical communication systems; and 3)
electromagnetic compatibility in systems, to improve speed of data communication systems and their reliability.
Electromagnetic compatibility (EMC) is a research field that attempts to develop a device or system that
functions without error in its intended electromagnetic environment. It addresses problems in both EMI
(Electromagnetic Interference) and EMS (Electromagnetic Susceptibility). New normative methods based on
the theories of electromagnetics as well as electric and electronic circuits are developed for EMC designs of
practical devices and systems. Optical integrated circuits (optical 1Cs) such as optical filters, switches, and
modulators are essential for high-speed and highly reliable systems in communication and information
processing systems, where they have proposed innovative optical circuits. The research activities of EMC are
funded by JSPS (the Japan Society for the Promotion of Science), and high-quality research is being carried out
with the society's support of laboratory facilities. International collaborations are also being implemented so
that the exchange of knowledge is bringing the work in this laboratory to the international level. Researchers
from commercial companies are joining the group as Ph.D. students who can harmonize basic research with its
application to practical engineering. Research topics cover a wide range, from modeling of semiconductor
devices to simulation and measurement of practical digital circuits and systems. | found the work to be

excellent.

Information Transfer Fundamentals Laboratory (Professor Morikawa)

In this laboratory, | observed research activities in three fields. The first one is image coding. After
standardization for compression of still pictures (JPEG) and moving videos (MPEG), image data transmissions
are frequently used on the Internet, so the transferred data expands rapidly. They are studying efficient
compression methods for image transmission; specifically using vector quantization with the Gaussian mixture
model for adaptation. The second one is cryptosystems for secure communication. While RSA system utilizing
the difficulty of integer factorization is used in the Internet, some scientists think such systems might become
dangerous in the near future because of the rapid increase of computer speed. In this laboratory, cryptosystem
using the difficulty of discrete logarithm problem defined on elliptic curve has been researched. They have
attained one special objective -- that the system is realized on computing elements of even low performance
such as an IC card. The third field is image processing. This field includes restoration of blurred,
noise-contaminated images and 3D reconstruction algorithms for X-ray cone-beam measurements. The former
processing Is performed on the image modeling by Gaussian mixture. Restoration performances have been

highly improved compared to existing methods. The latter processing has the objective of realization in
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real-time 3D observation with X-rays. To this end they use the special structured filter bank for the
reconstruction. This project was supported by Texas Instruments, Inc. | conclude that the activities of this

laboratory meet high standards. Additional collaboration with industry would be desirable.

Mobile Communication Engineering (Professor Hata)

The service of ~MT-2000, the third-generation mobile-radio communication system, has been started recently.
Although the maximum user rate of IMT-2000 is 2 Mbit/s, we can expect increases of more than ten times that
rate in multimedia services for the next generation of mobile communication systems. To realize such
broadband data services, and to cope with huge numbers of users, improving the high-capacity capability for
future systems will become the most important objective. The research in this laboratory focuses on developing
technologies to increase system capacity. To explore one of the efficient techniques proposed for this purpose,
the researchers are studying a new radio access method, introducing the technique of time-division beam
control into conventional multi-beam sectorization schemes. For future systems, they are also studying a
mobile-radio link design method and layered-cell-structure methods. Further interests include research on
mobile-radio propagation characteristics, frequency-sharing issues, and spectrum-usage evaluation methods.
The research activities presented show a good mixture of basic research and industrial applications, which is
very desirable preparation for students. The working conditions in this laboratory (state, space, equipment and

location) are satisfactory, but additional staff will be needed to develop its full potential.

Information System Fundamentals Laboratory (Professor Sugiyama)
The research subjects in this laboratory are as follows:
I.  Design Verification of Asynchronous Logic Circuits. In order to design correct asynchronous logic circuits,
the researchers study methods for specification and verification.
2. Method for Designing Asynchronous Processors. It is becoming increasingly difficult to design high-speed
synchronous circuits. A global clock signal cannot synchronize every component in a large circuit system,
because wire delays are no longer negligibly small in comparison with gate delays. The goal of this study is to
develop a systematic method for designing asynchronous processors. They adopt modified control-flow graphs
to represent execution sequences of operations. This method excels at reducing costs for synthesizing
speed-independent circuits.
3. Cryptographic Communication Protocols:
3a. Electronic Cash Systems. Toward realizing electronic payments over the Internet, researchers propose
electronic cash protocols to achieve security, privacy and convenience.
3b. Electronic Auction Systems. In sealed bid auctions, anyone should be able to verify the correctness of
auction results. In addition, to protect user privacy, it is desirable to hide bid prices even after the winner
has been determined. They propose efficient protocols to satisfy such requirements.
3c. Group Signature Schemes. Group signature schemes allow any user to prove his/her group membership
without revealing the individual's identity. As cryptographic tools are developed to realize this security
protocol, they have proposed a group signature scheme.

4. Video Image Affine Transformer and Projective Transformer.  Affine transformation Is a basic geometric
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one, which is useful in giving visual effects to Images. They have developed architecture for the video image
affine transformer, with a small amount of hardware.
Because some of this work is outside my area of expertise, | cannot evaluate these projects in any detail. The

research subjects, however, comprise an impressive array of interesting and relevant works.

Network Design Laboratory (Professor Yokohira)

The Internet has become indispensable as infrastructure for a highly information-oriented society. However,
current Internet capabilities cannot guarantee the quality of service (QoS) such as transmitting information
within a predetermined delay time. In this laboratory, with the aim of realizing next-generation Internet
technology which can guarantee QoS, researchers have studied connection admission control for real-time
communication in packet-switched networks, wavelength assignment algorithms in packet-switched networks
with wavelength division multiplexing, design of content-delivery networks, secure and efficient access
methods for hierarchical VPNs, and dynamic traffic-balancing methods on multihomed networks. These

themes are very important, and the research activity of this laboratory seems to be of high quality.

Network Security Laboratory (Professor Funabiki)

In this laboratory, research activities focus on Network Security, Optimizations in Communication Networks,
Combinatorial Optimization Algorithms, Face Image Processing, and VLSI Design Automation Algorithms. In
Network Security, researchers have presented a system for file encryption / decryption with duplex keys, and a
detection system of illegal file-opening operations, as tools to protect important files using HTTP request
commands. Currently, they are dealing with the unification of these systems and their functional expansions.
For Optimizations in Communication Networks, researchers have studied algorithms to solve a variety of
optimization problems in communication networks. Particularly, they focus on problems related to
new-generation mobile networks, including link-activation scheduling, routing, and channel assignments. In
Combinatorial Optimization Algorithms, they have studied heuristic algorithms for NP-hard combinatorial
optimization problems in the graph theory and the combinatorial theory, such as graph coloring, maximum
clique, largest common subgraph, satisfiability, and the application of their results to practical engineering
problems. In Face Image Processing, they have studied efficient algorithms to extract face components (such as
lips, noses, and eyes), with fine accuracy, from colored face images taken by conventional digital cameras. So
far, they have proposed an algorithm to extract the lip contour based on the deformable-template-matching
method, using four second-order linear functions, In VLSI Design Automation Algorithms, they have presented
heuristic algorithms for channel routing, layer assignment, pin assignment, and module assignment problems in
the VLSI design process. The research activities in this laboratory are productive and valuable, although only

one faculty member is assigned to supervise them.

Observation on Education
In terms of the evaluation of the education program, | saw only the class subject list and the facilities, including
computer laboratory and experimental rooms, shown to me with brief explanations by faculty members in this

Department. Because the spring break has started in Okayama University, there was no class in session. After
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these brief observations and discussions, | concluded that the education program in the Department of
Communication Network Engineering is well organized It seems to have a suitable curriculum to educate
prospective engineers in the area of communication network engineering, if we take into consideration the
number of faculty members in the department (only 1 3 ~embers!) and the short three-year history of the new
department. However, the fusion of two original areas, namely, information technology and electrical
engineering, seems insufficiently integrated, so that students may be confused. In the future, partial
reorganization of classes may be necessary so that the department can provide an education program flexible

enough to keep current in This relatively new area of communication engineering.

Recommendations

Although the research activities and the education program in the Department of Communication Network
Engineering are satisfactory, | have several recommendations to further improve them:

I . First, all the members in such a small department should be located in the same building. Otherwise, it will
be difficult to coordinate the necessary collaborations and to facilitate the fusion of research and education
activities.

2. 1 do not understand why this department size is so small, although the rapid growth of this field can be
anticipated all over the world. 1 recommend expansion of the capacity of this department, including faculty
members and students.

3. Support staffs such as technicians and secretaries are absolutely necessary for the proper management of the
research and education programs in the department. The current situation, having only one technician and one
secretary, is inadequate,

4. 1 recommend hiring some foreign and/or female faculty members so that the department can cope with the
diversification of students and the new directions of research all around the globe.

5. Strong management by the chairman is essential for the development of the Department. The rotation of the
chairmanship among full professors every year is absolute nonsense

6. A joint education program between two or more departments might be a good idea to offer a proper
preparation for future engineers. For example, our department (ECE) has a joint education program with the
computer science department (CS), which prepares students in computer engineering with both hardware and

software background. Currently ~ am the director of this Computer Engineering program (CE).
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