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Sabanci University

Sabanci University (SU), a non-profit, private research
institution, was founded in Istanbul by Sabanci Holding,
one of the two largest Turkish industrial and financial
international conglomerates in Turkey. Guided by the key
philosophical premise of ‘creating and developing together’,
the University has sought to establish itself as a world-
class university in Istanbul since its first academic year in
1999. The guiding principles of the University were
formulated at an international search conference in August
1995 in which more than fifty participants, including
academicians, researchers, students, and executives from
22 countries, participated.

Sabanci University offers an interdisciplinary education in
a diverse set of fields to fit the demands of the 21st century.
In addition to its committement to providing quality in
education and research, disseminating knowledge within
society and creating social and economic value out of
knowledge, constitute an essential part of the University’s
mission.




honors programs, the University offers a highly in

2,500 graduate and 500 graduate students. The student-to- facult

desirable 10:1 ratio.

The Faculty of Engineering and Natural Sciences has an academic staff of 80 members,

and more than 300 graduate students.
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Academic Profile

Almost all of Sabanci1 University faculty members and
instructors (274) are full time academicians. Overseas PhDs
constitute 83% of the full time faculty and 52% of the full
time faculty have joined the University from international
careers. The average faculty experience consists of 12 years
of teaching and 4 years of industrial experience.

Infrastructure

Sabanci University campus is set within a green landscape
of 1,360,000 m?, of which only about 10% has been allocated
for buildings. The modern architecture, within a state-of-
the-art technological infrastructure, co-exists with nearby
forests. A Sports Center and a Conference Hall seating
1200 have been recently added, next to the campus pond.

The Faculty of Engineering and Natural Sciences is located
in a 17,000 m? building, housing over 60 fully equipped
labs dedicated to research and teaching, an auditorium
with seating capacity of 380, and several special-purpose
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rooms, such as a Clean Room for VLSI production, a Tissue
Culture Room and computer-controlled plant growth
chambers for biological research.

The Sabanci University computer network is connected to
the Internet via four diverse lines (two connected to large
overseas backbones), providing a bandwidth of 42 Mbps
for over 10,000 Internet ports throughout the Campus;
Internet connection is also accessible via wireless coverage
throughout the campus. In order to provide access to state-
of-the-art technology, the University also provides every
student with a laptop.

Information Center

Sabanci University Information Center aims to support the
University's academic programs, as well as meet the
information needs of its academic and administrative staff
and students. The Center currently holds almost 100,000
paper and electronic books, in addition to more than 9,000
print or electronic journals, and databases.




faculty of engineering and natural sciences (fens)

Education

FENS offers undergraduate and graduate degrees in 6
areas, as well as 3 minor honors programs. The Faculty’s
Programs are selected in knowledge intensive areas in line
with the current pace and direction of scientific as well as
technological progress.

Programs offering Bachelor’s (BS), Master’s (MS), and
Doctoral (PhD) degrees are:

Biological Sciences and Bioengineering
Materials Science and Engineering
Mechatronics

Electronics Engineering

Computer Science and Engineering
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Manufacturing Systems (BS)/Industrial Engineering
(MS & PhD)

In addition to the undergraduate degrees, FENS offers
Minor Honors Certificates in the following three programs
to encourage and support research in the basic sciences:

0 Mathematics (MS and PhD degrees are also offered)
0 Physics
0 Chemistry
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FENS also houses two special programs with professional
and interdisciplinary emphasis:

0 The Leaders for Industry (double MS)
0 Information Technology (MS)

The Leaders for Industry Program is a double degree graduate
program awarding MSc. degrees in both Engineering and
Management Sciences. In cooperation with the Turkish
manufacturing industry, the Program aims to provide the
necessary education and training to highly qualified
prospective leaders for the industry.

The Information Technology Program’s mission is to train
and develop high-caliber professionals to satisfy the
employment needs in the rapidly growing field of Information
Technologies. The professional curriculum is designed to
bridge the gap between academic education and the
technological skills.

Research

Paralleling its academic programs, FENS research is
concentrated on areas at the forefront of technology, from
nanoscience to genetics and from robotics to the design of
new materials. Both basic and applied research are
encouraged and supported through various grants, in
particular from the Scientific and Technological Research
Council of Turkey, Turkish State Planning Organization,
and the European Union, as well as internal University
grants for special, interdisciplinary projects.

An important aspect of FENS research is its interdisciplinary
nature. The academic programs are all housed in the FENS
building, without departmental separations. Due to this
flat faculty administrative structure with no departmental
sub-units, scientists and engineers from all different areas
work in close proximity, which fosters interdisciplinary
collaborations both at graduate and undergraduate levels.

Collaborative research with industry as well as contributions
to high tech incubation and startup efforts are also among
the fundamentals of the FENS research mission and there
has already been a couple of successful startups spun out
from the University in its first 6 years.




biological sciences and

bioengineering

Research areas within the Biological Sciences and
Bioengineering Program at Sabanci University focus on

current biological problems, encompassing five major areas:

[ Molecular and Cellular Biology

[ Plant Molecular Biology and Genetics
[ Plant Nutrition and Physiology

0 Structural and Computational Biology
[ Bioinformatics

In this context, investigations are carried out to study the
molecular basis of stress response mechanisms,
micronutrient deficiencies and toxicities in crop plants,
protein structure and folding, protein engineering and
design, gene expression and signal transduction.

Molecular and Cellular Biology

Research areas include eukaryotic gene expression, focusing
on the regulation of NFkB and AP-1 activation, as well as
target gene expression by inflammatory cytokines. Stress
induced signaling is another focus area: adaptive responses
to oxidative stress in eukaryotic systems and cell death
signaling in plant and mammalian cells are being
investigated. Another area of research is the signal
transduction in the mammalian immune system, focusing
on signal transduction mechanisms and the tissue specific
transcription of cytokine receptor genes. In addition, the
group performs interaction trap assays to identify novel
components and inhibitors of signal transduction pathways.

Faculty: Huveyda Basaga, Hikmet Budak, Batu Erman,
Devrim Goézuagik

Recent Projects:

Cytokine induced gene expression and its role on signal
transduction pathways and gene expression, supported by the
Scientific and Technological Research Council of Turkey (TUBITAK),
2003-2005.

Isolation and characterization of starch biosynthetic cDNA
genes from lentils (Lens culinaris Medic.) in collaboration with
Kog¢ University; supported by TUBITAK, 2005-2008.

Role of CD3 delta in T Cell Receptor signals, supported by
TUBITAK, 2005-2008.

Screening for plant factors that modify the function of the
mammalian immune system, supported by the European Union
6th Framework Program, 2005-2007.

Recent/Relevant Papers:

Resveratrol protects against 4-hydoxynonenal induced
apoptosis by blocking JNK and c-JUN/AP-1 signaling, Kutuk,
0., Poli, G., Basaga, H., Toxicological Sciences, 90 (1), 120-132,
2006.

Transcriptional modulation of co receptor expression during
positive selection dictates lineage fate independently of TCR
specificity and co receptor protein identity, Sarafova, S.,
Erman, B., Yu, Q., Van Laethem, F., Guinter, T., Sharrow, S.,
Feigenbaum, L., Wildt, K.F., Bosselut, R., Ellmeier, W., Singer,
A., Immunity, 23, 75-87, 2005.

Signaling by cytokine receptors is suppressed in double
positive thymocytes and restored by positive selection, Yu,
Q., Park, H., Doan, L., Erman, B., Feigenbaum, L., Singer, A.,
Journal of Experimental Medicine, 203 (1), 165-75, 2006.
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Fluorescent reporter assays for transcription activation.

Plant Molecular Biology and Genetics
Research in plant molecular biology and genetics is

attracting increasing attention within the scientific
community, since biotechnology research is extensively
involved in product development for many agricultural,
chemical, and pharmaceutical companies. Through
application of molecular biology techniques, new plant
varieties which are resistant to a broad spectrum of
herbicides, insects, viral pathogens and extreme
environmental conditions are being investigated by the
Plant Molecular Biology and Genetics group. Testing and
analysis of genetically modified organisms (GMO) are also
being carried out.

Understanding the genetic and molecular basis of biotic
(diseases and insects) and abiotic (drought, cold, salt,
heat, mineral deficiency) stress response mechanisms,
and herbicide resistance constitute another area of research.
Results of these studies are used in genetic improvement
of cultivated wheats by exploiting wild wheat, production
of stress tolerant crop plants via genetic transformation
and pathogen free plant materials by in vitro propagation.

Finally, biodiversity in plants is explored at the genomic
level, with DNA-RNA fingerprinting and comparative genome
analysis.

Screening wild and modern wheat genotypes for their tolerance to aboitic stresses.

Faculty: Hikmet Budak, Selim Cetiner, Zehra Sayers
Recent Projects:

Molecular cloning and functional expression of glyphosate
target enzyme in plants, supported by European Union 6th
Framework Program, 2006-2008.

Molecular characterization of drought resistance in wild and
modern wheat strains using genomics and informatics tools,
supported by the Scientific and Technological Research Council
of Turkey (TUBITAK), 2006-2009.

Development and application of techniques on molecular
analysis and traceability of genetically modified products,
supported by TUBITAK, 2005-2007.

Identification and physiological, molecular characterization
of new gene resources involved in salt tolerance of Aegilops
tauschii, supported by TUBITAK, 2005-2008.

Identification of historical wine grapes found in Urla using
molecular and ampelographic techniques, supported by
TUBITAK, 2006-2008. 7
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Recent/Relevant Papers:

Evolution of Buchloé dactyloides based on cloning and
sequencing of matkK, rbcL, and cob genes from plastid and
mitochondrial genomes, Budak, H., Shearman, R.C., Dweikat,
I., Genome, 48, 411-416, 2005.

Understanding ploidy complex and geographic origin of
Buchloe dactyloides genome using cytoplasmic and nuclear
marker systems, Budak, H., Shearman, R.C., Gulsen, O.,
Dweikat, 1., Theoretical and Applied Genetics, 111, 1545-1552,
2005.

Molecular characterization of cDNA encoding resistance gene
like sequences in Buchloe dactyloides, Budak, H., Kasap, Z.,
Shearman, R.C., Dweikat, 1., Sezerman, U., Mahmood, A., Molecular
Biotechnology (in press).

Agrobacterium-mediated transformation of 'Kirkagac 637' a
recalcitrant melon (Cucumis melo L.) cultivar with ZYMV
coat protein encoding gene, Yalcin-Mendi, N.Y., Ipek, M.,
Serbest-Kobaner, S., Curuk, S., Kacar, Y.A., Cetiner, S., Gaba,
V., Grumet, R., European Journal of Horticultural Science, 69 (6),
258-262, 2005.

Plant Nutrition and Physiology

Plant Nutrition and Physiology Group at Sabanci University
primarily investigates micronutrient deficiencies and
toxicities in crop plants. Special attention is paid to the
biofortification of wheat with micronutrients, especially
zinc, selenium and iron. In addition, intensive research is
being undertaken on the use of organic wastes of the
Istanbul metropolitan area as compost in agricultural
production. Further areas of interest are: heavy metal
uptake, transportation and the accumulation in
plants/phytoremidation, and the role of oxygen free radicals
and antioxidants in stressed plants.

Computer controlled plant growth chamber.

Faculty: Ismail Cakmak, Levent Oztiirk, Hikmet Budak,
Zehra Sayers

Recent Projects:

Exploitation of wild wheat genotypes to increase the grain
concentration of zinc in modern wheat in Turkey, supported
by HarvestPlus consortium-Washington DC, 2004-2007.

Improving wheat cultivars grown in Turkey with high zinc
and iron concentrations by using wild wheat, supported by
State Planning Organization, 2005-2008.

Use of organic wastes of the Istanbul metropolitan area as
compost in agricultural production supported by TUBITAK,
2006-2009.

Selenium status of soils and cereals in selected regions in
Turkey and the role of wild wheat strains in increasing the
selenium concentration of modern wheat, supported by the
Scientific and Technological Research Council of Turkey
(TUBITAK), 2006-2008.

Effect of ENTEC on yield, N-use efficiency and micronutrient
concentrations of wheat and potato growing in Cappadocia
and the Konya Plain, Turkey, supported by BASF-Germany,
2004-2006.

Effect of sulphur- and zinc-containing fertilizers in crop
yield in Central Anatolia, supported by MOSAIC-USA, 2006.




Field studies on the effect of sulphur-magnesium-potassium
containing fertilizers on the yield and the quality of potatoes
grown in the Cappadocia region, Turkey, supported by Kali
Salz GmbH-Germany, 2004-2006.

Selection and characterization of heavy metal
hyperaccumulators from Azerbaijan flora, supported by NATO
Life Science and Technology, 2005-2007.

Recent/Relevant Papers:

The role of potassium in alleviating detrimental effects of
abiotic stresses in plants, Cakmalk, I., Journal of Plant Nutrition
and Soil Science, 168, 521-530, 2005.

Triticum dicoccoides: An important genetic resource for
increasing zinc and iron concentration in modern cultivated
wheat, Cakmak, I., Torun, A., Millet, E., Feldman, M., Fahima,
T., Korol, A., Nevo, E., Braun, H.J., Ozkan, H., Soil Science and
Plant Nutrition, 50, 1047-1054, 2004.

Concentration and localization of zinc during seed
development and germination in wheat, Oztiirk, L., Yazici,
M.A., Yticel, C., Torun, A., Ozkan, H., Braun, H.J., Sayers, Z.,
Cakmalk, I., Physiol Plant (in press).

aleurone

endosperm

Localization of zinc (stained in red color) in wheat seed.

Structural and Computational Biology

The Structural and Computational Biology Group works
on the structure-function relations in plant metallothioneins,
in TOLL-interleukin I resistance genes and in plant G-
proteins. These proteins are either directly purified from
plants or cloned in bacteria and yeast systems for
investigations. Structural analyses are carried out through
collaborative work with EMBL Hamburg Outstation using
synchrotron X-ray diffraction and scattering methods. The
experimental work is complemented with model calculations
and biochemical characterizations.

Gene and protein structure prediction and analysis using
computational tools is another area of focus in the group.
The work on proteins is mainly focused on factors affecting
the biological activity, the viscoelastic properties of proteins,
conformational multiplicity, conformational search on loop
regions in proteins, and the tolerance of protein function
to sequence variation.

A model structure of type | wheat metallothionein (dMT) from Triticum durum, based on
homology modeling and X-ray solution scattering. The structure suggests an unusually long
hinge region with features closely resembling those of DNA binding proteins.

Faculty: Zehra Sayers, Ugur Sezerman
Recent Projects:

Structure determination of metallothionein proteins from
wheat T.durum and T.aestivum, supported by the Scientific
and Technological Research Council of Turkey (TUBITAK), 2006-
2009.

Recent/Relevant Papers:

Triticum durum metallothionein: Isolation of the gene and
structural characterization of the protein using solution
scattering and molecular modeling, Bilecen, K., Oztiirk, H.U.,
Duru, A.T., Sutly, T., Petoukhov, M.V., Svergun, D.I., Koch,
M.H.J., Sezerman, U.O., Cakmak, I., Sayers, Z., Journal of
Biological Chemistry, 280, 13701-13711, 2005.




Bioinformatics

The Bioinformatics Group at Sabanci University mainly
works on applications of data mining and machine learning
techniques to problems in Bioinformatics. These applications
vary from identification of secondary structures in proteins
to fold classification problem, from motif determination to
biomedical text mining.

Protein Engineering and Design is a second focus in this
Group. The main goal is to devise methodologies for designing
value added molecules. In this research, molecular modeling
techniques are used along with molecular dynamics studies.
These studies are carried out in collaboration with molecular
biologists in order to verify the models.

Within this group, there is also on-going research on analysis
of genetic networks, network properties and protein-protein
interactions. Several graph theory approaches are used in
tackling these problems.

The Group also focuses on industrial applications of protein
folding such as designing novel enzymes using protein
engineering. These enzymes will work under desired
temperatures and pH conditions as well as having modified
substrate specifity. These studies aim at developing
environmentally friendly industrial processes.

Finally, development of microarray and SAGE data analysis
tools is carried out. Natural language processing techniques
and comparative analysis of genetic networks for automated

gene prediction and ligand binding are studied.

Homology Modeling of Geobacillus thermocatenulatus lipase (right) enzyme using Bacillus
stearothermophilus lipase [PDB ID: 1JI3] (left).

Faculty: Ugur Sezerman, Ylcel Saygin, Berrin Yanikoglu,
Aytul Ereil

Recent Projects:

Prevention of pilling problems in cellulosic fabrics with
different enzymes and comparison of the effects, supported
by the Scientific and Technological Research Council of Turkey
(TUBITAK), 2003- 2006.

Research on enzyme use on the pre-treatment of cotton
products, supported by TUBITAK, 2003-2006.

Recent/Relevant Papers:

Functional classification of G-Protein coupled receptors,
based on their specific ligand coupling patterns, Bakir, B.,
Sezerman, U., LNCS 3907, pp. 1-12, 2006.

Protein structural class determination using Support Vector
Machines, Isik, Z., Yanikoglu, B., Sezerman U., ISCIS 2004,
LNCS 3280, pp. 82-89, 2004.

Fold classification of protein sequences by genetic algorithms,
Akyol, A., Sezerman, U., ICANN, 2003.




Mmaterials science and engineering

The research areas currently pursued by the Materials
Science and Engineering Program at Sabanci University
include

[ Development of novel polymeric materials (proton
exchange membrane fuel cell electrolytes, biodegradable
packaging, UV curable coatings, and flame retardants)

[ Composite materials (engineering design, developing
smart materials and structures)

[ Studies of thin film mechanics and water repellency

[ Development of novel optical materials (such as
colloidal nanoparticle-based composites)

[ Theoretical and computational materials science

Development of Novel Materials for Proton
Exchange Membrane Fuel Cells

Fuel cells are electrochemical devices that convert the
chemical energy of a reaction directly into electrical energy.
Among them, proton exchange membrane fuel cells (PEMFC)
deliver the highest power density, while offering low weight,
cost, and volume. For these reasons, PEMFC’s are broadly
applicable as an environmentally friendly energy source,
but their larger-scale commercial use is limited due to poor
ionic conductivities at low humidity and/or elevated
temperatures, a susceptibility to chemical degradation at
elevated temperatures, and high cost of materials.

Within the Material Science and Engineering Program at
Sabanci University, researchers produced low cost, high

proton-conducting, as well as mechanically and thermally
stable PEM’s, using the ATRP (Atom Transfer Radical
Polymerization) technique. The process uses supercritical
carbon dioxide (Sc-CO2) as the polymerization media for
the synthesis of polymers with fluorinated backbones and
ionic pendant groups on the side chain.

Another very important component of PEMFC’s is the
electrode, which typically consists of a Pt catalyst, either
Pt black or Pt on a carbon support. The catalytic behavior
of a precious metal is determined mainly by its distribution,
the metal oxidation state, and sensitivity to the fuel quality.
A unique process is developed by Group members, to
produce nano-sized metal-supporting carbon fibers that
could be used as the catalyst on electrodes at PEMFCs,
thus increasing the catalytic material concentration by up
to 0.2 mg catalytic material/cm? area of the carbon fiber
structure.

Faculty: Yusuf Menceloglu, Mehmet Ali Gtulgun, Alpay Taralp
Recent/Relevant Papers:

Palladium Nanoparticles by Electrospinning from
Polyacrylonitrile-co-acrylic Acid-PdCl, Solutions. Relations
between Preparation Conditions, Particle Size and Catalytic
Activity, Demir, M. M., Gulgtin, M. A., Menceloglu, Y. Z., Erman,
B., Abramchuk, S. S., Khokhlov, A. R., Matveeva, V. G., Sulman,
M. G., Macromolecules, 37, 1787-1792, 2004.

Metal Coated Nano Fibres, Demir, M. M., Gulgtun, M. A,,
Menceloglu, Y. Z., WO 2005/021845 Al.

Design and Synthesis of Novel Polymeric Materials for Proton
Exchange Membrane Fuel Cell Applications, Birkan, B.,
Inceoglu, S., Menceloglu, Y. Z., Acar, M.H., Proceedings of the
International Hydrogen Energy Congress and Exhibition IHEC
2005, Istanbul, Turkey, July 2005.




Biodegradable Nanocomposite Films

Environmental pollution from consumed plastics is a critical
issue due to the growing use of synthetic plastics, especially
in packaging materials. With tighter environmental
regulations and increasing waste disposal costs, plastics
manufacturers are forced to seek new alternatives. One of
the proposed solutions is to target poor mechanical properties
and increase production as well as usage of biodegradable
polymers with the goal of replacing non-biodegradable
plastics. However, natural biodegradable polymers are
sensitive to water and thus have limited manufacturability,
which means they cannot compete with conventional
petroleum-based plastics.

A new method of producing biodegradable thermoplastic
nanocomposite films is developed within the Material Science
and Engineering Group, producing films that are transparent,
low-cost, and superior in mechanical strength compared to
other biodegradable, thermoplastic materials produced so
far. The produced films are suitable for a wide variety of
applications such as packaging materials, yogurt containers,
plastic dishes, marketing bags, and other similar materials.

Faculty: Yusuf Menceloglu, Alpay Taralp
Recent/Relevant Papers:

Biodegradable Thermoplastic Nanocomposite Polymers,
Inceoglu, F.; Menceloglu, Y.Z., European Patent Application, 2006.

Preparation and Properties of Biodegradable Starch-Clay
Nanocomposite, Inceoglu, F., Menceloglu, Y.Z., inan, C.M., ACS
Fall Meeting: Polymer Preprint, San Diego, USA, 2005.

SEM image of biodegradable nanocomposite film: The clay (bright spots in the image) used
in this study is a layered type of clay having many platelets. If these platelets are separated
from each other by incorporating polymer chains between them, then each layer, being a
nanometer in one dimension, behaves as a reinforcing filler and increases the mechanical,
thermal, gas barrier properties of the polymer matrix.

Ultraviolet Curable Nanocomposite
Coatings

The UV-curing process is increasingly used for applications
in the coating industry since it offers ultra-fast, solvent-
free, and ambient-temperature curing, leading to an energy-
saving of up to 70%. Recent advances in improved
mechanical properties and cost-effective preparation have
increased the suitability of UV-curable nanocomposite films
for a widening variety of applications. In order to achieve
the homogeneous dispersion necessary for the enhanced
properties, researchers in the Group demonstrated that
the molecular structure of the silicate filler should be
adjusted for the polymer type used, by attenuating the
adhesive forces between silicate layers. Otherwise, phase-
separation would prevent nano-sized dispersion and give
rise to micron-sized agglomerates.

The presence of clay up to 10 wt% is found to significantly
increase the tensile strength, thermal stability and barrier
properties of the neat resin. The clay delayes the initial
decomposition by increasing the pathway of the volatile
products, while it acts as a heat barrier and leads to the
heat build-up at high
temperature, thereby
increasing the char residue.
Most interestingly, the
optical appearance, i.e. the
transparency, of the base
resin does not change
noticeably with the clay
addition. All of these
improvements are the result
of a very homogeneous,
nano-scale distribution of
clay layers in the polymer
matrix.

Data tupe

Atomic force microscope (AFM)
phase image of UV-cured urethane-
acrylate based nanocomposite film
containing 3 wt % clay. The bright

particles in the images are the
individual clay platelets dispersed in

Faculty: Yusuf Menceloglu,
polymer matrix. Alpay Taralp

Recent/Relevant Papers:

Effect of Organoclay on
the Physical Properties of
UV-Curable Coatings,
Inceoglu-Celebi, F.,
Menceloglu, Y. Z., Dalgicdur,
C., Am. Chem. Soc. National
Meeting: PMSE Preprint, San
Francisco, USA, 2006.

Effect of Nano-particles in
UV-Curable Coatings,
Inceoglu, F., Menceloglu,
Y.Z., Dalgicdir, C., VL
International Paint, Varnish,
Ink& Auxilary Products
Industry Conference &
Exhibition Preprint, Istanbul,
Turkey, 2006.

329 nm

Data type Phase

Higher magnification AFM image of region
shown in the preceding figure.




Flame Retardant Polymers

Apart from a few exceptions, most polymer materials are
combustible. It is therefore necessary to modify these
polymer materials to make them fire-retardant for many
applications such as the construction, furniture, vehicle,
or electronics industries. To satisfy regulations and
standardized tests, organohalogen or organophosphorus
compounds are added in large quantities as flameproofing
agents to plastics.

However, while organohalogen compounds themselves are
non-toxic, they can release corrosive pyrolytic components
that are a health hazard in the event of fire. Consequently,
safer alternative flame retardants are being investigated
using materials such as metallic hydroxides. Unfortunately,
the low activity of such materials necessitates high
concentrations, which negatively impacts the mechanical
properties of the matrix into which they are incorporated.

Flame-retardant particles are
homogeneously distributed in the
polyethylene matrix, and the composite
meets the V0 rating when tested.

Pre-rating test (left)
and
post-rating test (right).

Flame retardants based on intumescency are preferred
because of their moderate minimum effective concentration,
which does not have a negative impact on the mechanical
properties of the polymer matrix, in contrast to metal
hydroxides. An intumescent system is active in the
condensed phase and does not release corrosive and toxic
gases while still maintaining flame retardancy. Moreover,
intumescent systems evolve less corrosive gases, since
nitrogen’s higher decomposition temperature is the main
reason favoring their use in the cable jacketing industry.
The main ingredients for an intumescent additive include
an acid source, a carbon source, and a blowing agent.

The solution employed at Sabanci University is the
incorporation of a phosphorus- and nitrogen-containing
intumescent additive homogeneously into the polyethylene
resins. The flame resistance of the resulting resin is
demonstrated to meet the stand testing methods, the
Limiting Oxygen Index (LOI) and the UL-94.

Faculty: Yusuf Menceloglu, Alpay Taralp
Recent/Relevant Papers:

Intumescent Flame Retardant Synthesis for Coating
Applications, Goren, K., inceoglu, F., Menceloglu, Y.Z., VL.

International Paint, Varnish, Ink & Auxilary Products Industry
Conference & Exhibition Preprint, Istanbul, Turkey, 2006.

Composite Materials in Engineering
Design

Composite materials are materials systems integrating two
or more distinct constituents at any length scale, except at
the molecular level. They enable an extra degree of freedom
for engineering specific properties, such as high specific
strength and modulus or resistance to corrosion, by
leveraging the unique properties of constituent materials.

Research on fiber-reinforced polymer matrix composites
focuses on mechanical and thermal characterization, as
well as the applications of such composites in optimal
structural design.

Faculty: Melih Papila
Recent/Relevant Papers:

Shadow Moiré Interferometry Applied to Composite Column
Buckling, Ifju, P.G., Niu, X., Papila, M., in Handbook of Moiré
Measurement, Walker, C.A. (Ed.), Holding Publisher, 375-377,
2004.

Implementation of a Crack Propagation Constraint within
a Structural Optimization Software, Papila, M., Haftka, R. T.,
Journal of International Society for Structural and Multidisciplinary
Optimization, 25 (5-6), 327-338, 2003.

Post-buckling of Composite I-sections Part 1: Theory, Papila,
M., Akgtin, M. A., Journal of Composite Materials, 35 (9), 774-
796, 2001.

Post-buckling of Composite I-sections Part 2: Experimental
Validation, Papila, M., Akgtin, M. A., Niu, X., Ifju, P., Journal
of Composite Materials, 35 (9), 797-821, 2001.




Smart Materials and Structures

The inspiration for new materials often comes from natural
structures and systems which have evolved to optimize a
specific physical property. Two such examples include the
wing motions of birds for improved flight performance and
leg movements of insects for all-scale stable robotics systems.
Successfully engineered systems depend heavily on the
performance of engineered materials such as smart
materials, active materials that have undergone a change
in one or more properties in response to an external stimulus
of chemical, electrical, thermal or optical nature.

Electroactive polymers (EAP) are smart materials that appeal
to numerous industries because of their inexpensive,
lightweight, biologically compatible and mechanically stable
structures. They can tolerate considerable deformation,
while maintaining ample power. They have a fast response
time, very low density, high strain output, and outstanding
pliability when compared to ceramics and shape memory
alloys.

The applicability of piezoelectric nano/micro-fiber reinforced
thin films is demonstrated in the wing structure of a micro
air vehicle. Other research projects in the Group involves
the optimization of EAP processing, electromechanical
characterization and sensor-actuator applications. Other
research projects in the Group emphasize the optimization
of EAP processing, electromechanical characterization and
sensor-actuator applications.

Faculty: Melih Papila, Yusuf Menceloglu
Recent/Relevant Papers:
Prediction of Electrospinning Parameters for Targeted

Nanofiber Diameter, Yordem, O.S., Papila, M., Menceloglu, Y.,
Nanocomposites, San Francisco, California, USA, August 2005.

Pigzoelectric nano/micro-fibers and thin films: micro air vehicle (MAV) wing application
(wing skeleton layout adopted from Ifju et al. 2002).

Thin Film Studies

Functional thin films find a broad spectrum of applications
in industry, depending crucially on the durability and
stability of optical and electrical properties of these films.
Because film performance is dependent on the residual
stresses formed during film deposition, the mechanism of
residual stress formation and evolution were investigated
using ZnO thin films grown by RF magnetron sputter
deposition, in collaboration with the Electronics Engineering
Program. The results revealed two examples demonstrating
how the simultaneous changes in microstructure reveal
information about the underlying mechanism of the stress
evolution: (1) the complete deformation of an extra interfacial
layer and (2) growth of nanostructures on the film surface
upon several post-deposition treatments, where the residual

stresses were almost completely reduced in both cases.

SEM image showing the effects of substrate-induced stress influencing the formation of
nano-sized structures.

Faculty: Mehmet Ali Gtilgiin, Cleva Ow-Yang, Meri¢ Ozcan

Recent/Relevant Papers:

Self-induced Crystallinity in RF Sputtered ZnO Thin Films,
Ozen, 1., Gulglin, M.A., Ozcan, M., Key Engineering Materials,
264-268, 1225-1228, 2004.

Optical Properties and Microstructure in RF Magnetron
Sputtered ZnO Thin Films, Ozen, 1., Ozcan, M., Ow-Yang, C.W.,
Gulgin, M.A., Mater. Res. Soc. 2004 Spring Meeting. San Francisco,
CA, USA, April 2004.

Effects of Residual Stresses on the Microstructure and Optical
Properties of RF Magnetron-Sputtered ZnO Thin Films, Ozen,
I., Gulgtin, M.A., American Ceramic Society 2004 Meeting,
Indianapolis, IN, USA, April 2004.




Water Repellent Surfaces

Lotus leaves are superhydrophobic with a water contact
angle of 160° due to a two-level surface roughness: a micron-
level roughness covered by nano-sized hydrophobic wax
crystals produces a superhydrophobic surface. In order to
mimic the topography of the lotus leaf and achieve highly
water repellent surfaces, researchers in the Group used
electrospinning in which an electrical potential bias (10-
15 kV) applied from a polymer solution to a grounded screen
produces polymer droplets either as isolated spheres (> 1
pm in diameter) or strung along a fiber. The process is
simple, practical, and well suited for processing a wide
variety of polymers.

With even slightly hydrophobic polymers, very dilute
solutions can be used to generate films with very rough
surfaces composed of isolated spheres, similar to those on
the lotus leaf, which yield contact angles as large as 173°
and sliding angles lower than 1°. The surfaces were made
superhydrophobically stable by not allowing water molecules
to enter the cavities exposed at the surface, even when the
droplet was subjected to high uniaxial loading between two
identical surfaces. These water repellent surfaces are
emerging candidates for many applications as low-drag

marine vessels, micro-fluidic devices, self-cleaning materials
and non-wetting coatings.

SEM image showing a bead-only surface from a highly hydrophobic polymer at a low
concentration that was electrospun (bar = 3 ym). Inset shows the shape of a water droplet
on this surface.

Faculty: Yusuf Menceloglu, Cleva Ow-Yang, Mehmet Ali Gulgtin
Recent/Relevant Papers:

Tunable, Superhydrophobically Stable Polymeric Surfaces
by Electrospinning, Acatay, K., Simsek, E., Ow-Yang, C.,
Menceloglu, Y. Z., Angew. Chem. Int. Edit., 43 (39), 5210-5213,
2004.

Process for Preparing Super-hydrophobic Surface
Compositions, Surfaces Obtained by Said Process and Use
of Them, Acatay, K., Gtilgtin, M. A., Menceloglu, Y. Z., WO
2005/021843 Al.

Colloidal Nanoparticle-based
Optical Materials

Quantum confinement offers unique physical properties in
materials that are technologically very attractive, although
harnessing these properties in photonic devices often remain
a challenge. Novel materials leveraging luminescence and
plasmonic properties for optical applications are being
developed, demanding insight into the incorporation of,
and assembly of nano-sized materials into matrices. Current
activities of the Group focus on the synthesis of metallic
and semiconductor nanoparticles and controlling the
assembly of the nanocrystals using a variety of external
influences. The ultimate goal is to exploit these materials
in blue light sources and optical sensors.

Zn0 nanocrystals of ~ 2 nm in diameter as observed by high-resolution transmission
electron microscopy.

Faculty: Cleva Ow-Yang, Cem Oztiirk, Alpay Taralp
Recent/Relevant Papers:

Morphology of Colloidal ZnO Nanoparticles, Uyar, F., Kamer,
A., Gulsoy, E.B., Kurt, H., Ozturk, C., Ow-Yang, C.W., Mater.
Res. Soc. 2006 Spring Meeting, San Francisco, CA, USA, April
2006.




Theoretical and Computational
Materials Science

Interactions, delay, and feedback are the three key
characteristics of complex fluids. Using these features,
entities at different time and length scales communicate
with great accuracy, efficiency and speed. Self-assembling
molecular systems are complex fluids with robust and
adaptable architectures. Proteins, whose internal motions
direct their folding, stability, and function are exquisite
examples of these.

Proteins are under constant bombardment in their
environment — e.g. in the cell where other small and large
molecules are densely and heterogeneously distributed, or
in the test tube with only water around. Due to interactions
between these system parts, proteins display constant
fluctuations around their folded structure. The fact of the
protein being functional or not depends on the size of these

fluctuations and how they are instilled.

It is therefore of utmost interest to investigate how the
flexibility of proteins responds to temperature changes under
physiological or extreme conditions. Transition phenomenon
observed in proteins, similar to the glass transition of
amorphous polymers, is being studied in the Theoretical
and Computational Materials Science Group. One important
property of the transition is that the - presumably dynamic
- time relaxation of the fluctuations around the average
positions of the protein backbone show features very similar
to heat capacity, a thermodynamic quantity. The overall
effect of the processes governing the backbone dynamics is
different below and above the transition temperature, as
would be expected from a recording of the heat capacities.
On the other hand, the residue-wise details of the fluctuations

are similar at every temperature, with the amplitudes
dropping as the system cools down. Proteins become
functional with the insertion of motions at an intermediate
time scale between those that occur at well-separated time
(and length) scales. Functional dynamics emerges as a
result of this communication.

The interactions of the protein with the solvent, e.g. water,
molecules at the surface and the bulk solvent must also

be included in more realistic models.

The protein and its solvent is considered to be a well-integrated system, whose behavior
cannot be decoupled under physiological conditions.

The study of the presence of conformational sub-state
hierarchy will include the use of conventional molecular
modeling tools such as molecular dynamics, as well as
coarse-grained network models.

The protein modeled as a network of interacting nodes. Each residue is a single node and
the nodes interact within a given cut-off distance.




Lying between the two extremes of regularity and randomness,

residues in folded proteins are distributed according to a
“small-world” topology. Communication pathways in such
systems may be deduced from a network perspective.

Shortest paths relieve the energetic burden caused upon the binding of CI2 (top image,
and pink protein in bottom image) to its receptor (green protein in bottom image).

Synthetic polymers with much simpler chemical make-up
than proteins are also known to display self-organization
under carefully monitored environmental conditions. In
general, any self-organized molecular system may in fact
be treated as a system with intense interactions between
motions occurring at different time and length scales that
cannot be decoupled. Similar tools to those employed for
protein dynamics are adapted in studying block copolymers
made up of solvophilic and solvophobic parts, dissolved in
an appropriate solvent.

Understanding the dynamics of such systems also broadens
our comprehension of biological phenomena at the molecular
scale. These diverse, extremely stable, and efficient molecular
systems are governed by the continuous feedback and
delays between motions occurring on a variety of time and
length scales, causing highly non-linear, complex behavior.
The ultimate goal of the Theoretical and Computational
Material Science research efforts at Sabanci University is

to deduce general rules that dictate the underlying dynamics
of self-assembly, and to generate simplistic models that
describe the dynamics such that it will be possible to design
new molecular systems with the desired properties.

The change in the interfacial tension with respect to a change in the polymer concentration
in DMF for graft fluorinated block co-oligomers.

Faculty: Canan (Baysal) Atilgan, Ali Rana Atilgan

Recent/Relevant Papers:

Elucidating the Structural Mechanisms for Biological Activity
of the Chemokine Family, Baysal, C., Atilgan, A. R., Proteins,
43, 150-160, 2001.

Relaxation Kinetics and the Glassiness of Proteins: Coupling
of Time Scales, Baysal, C., Atilgan, A. R., Biophys. J., 88, 1570-
1576, 2005.

Identifying the Adaptive Mechanism in Globular Proteins:
Fluctuations in Densely Packed Regions Manipulate Flexible
Parts, Yilmaz, L. S., Atilgan, A. R., J. Chem. Phys., 113, 4454-
4464, 2000.

Small-World Communication of Residues and Significance
for Protein Dynamics, Atilgan, A. R., Akan, P., Baysal, C.,
Biophys. J., 86, 85-91, 2004.

New Surfactants Design for CO2 Applications: Molecular
Dynamics Simulations of Fluorocarbon-Hydrocarbon
Oligomers Kirmizialtin, S., Menceloglu, Y. Z., Baysal, C., J.
Chem. Phys., 119, 4953-4961, 2003.

Complete Mapping of the Morphologies of Some Linear and
Graft Fluorinated Co-oligomers in an Aprotic Solvent by
Dissipative Particle Dynamics, Ozen, A. S., Sen, U., Atilgan,
C., J. Chem. Phys., 124, 064905, 2006.




mechatronics

The research areas within the Mechatronics Program at
Sabanci University focus on:

[ Embedded systems
0 Vision based control

[ Object recognition (2D and 3D object representation
and recognition)

[ Motion control (Coordinated motion and control of
autonomous robots)

[ Micro-assembly

0 Roboetics (Robotic manipulator design, biped walking
robots)

[ Material design (for miniaturized RF applications)

[ Automated design and fabrication (of multi-material
3D systems)

[ Fuel cells (Design and control)
[ Haptic interfaces

[ Microflows (Micropumps and mixers; oscillating flows
over microwires)

[ Turbines and leakage systems (Advanced turbine
seals and leakage control systems, micro-hydro
turbines)

[ Reverse engineering

Embedded Systems

Today, the main lines of research in embedded systems
involve the performance validation, enhancing processor
architecture to meet real-time requirements, real-time
operating systems, real-time networked systems, and
security enhancement. Research is being conducted on
most of these areas by the Mechatronics Group at Sabanci
University.

Most embedded systems are in control of a physical plant;
hence, they must complete their decisions within a time
limit. In some applications such as auomotive brakes, these
time limits must never be missed, making the validation
and testing of real-time systems an important research
area of the Group. Real-time operating systems schedule
many tasks on the processor while making sure that none
miss their deadlines. Researchers work on new algorithms
to meet these goals aided by hardware designers who
produce processors according to their specifications.

Real-time control applications using open source Real-Time Linux operating system.




Modern manufacturing systems are extremely complex. A
single but complex computer system to control them is not
very practical because of the required amount of
computation. The use of several smaller computers controlled
by a network, offers an efficient solution. To meet real-time
requirements, all of the computers and the network must
have time limits to complete calculations and data transfer.
This area of networked control systems is new and thriving,
and is seen by most researchers as the future of embedded
systems. Such systems also infiltrate our life and our known

as ambient intelligence.

Protection of sensitive data from being monitored and
modified by third parties can be achieved using cryptographic
algorithms. However, since real-time requirements put a
limit on the allowable amount of computation, sufficiently
secure cryptographic algorithms which are also efficient,
are needed. Overall, research on embedded systems is now
paving the way to a society which uses resources efficiently.
It is one of the key research areas which is challenging,
possesses direct applications, and the results of which are

urgently needed.

Faculty: Ahmet Onat
Recent/Relevant Papers:

Sliding mode based obstacle avoidance and target tracking
for mobile robots, Yannier S., Sabanovi¢ A., Onat A., Bastan
M., ISIE’0S5, 2, 1489-1494, 2005.

Decentralized autonomous control of a quadruped locomotion
robot using oscillators, Tsujita, K., Tsuchiya, Onat, A., Artificial
Life and Robotics, 4, 158-162, 2002.

Early version of piezoelectric mobile robot.




Vision Based Control

There are many situations
where a (primary) controlled
system must interact with
another (secondary) system
over which it has no direct
control: e.g. a micro gripper
grasping extremely small
objects under an optical
microscope, a surgeon
attempting to remove all
portions of an odd-shape
tumor, etc. Such scenarios

Optical system for micro visual serving
of our SUMAW platform.

can involve both stationary

and moving objects. In
virtually all cases, however, the more knowledge that the
primary system has about the secondary system, the more
probable the success of the interaction. Such knowledge
is very often vision-based. Research done in the Mechatronics
Program addresses the development of control algorithms
based on visual feedback.

Coordinated Motion and Control of
Autonomous Robots

We potentially have much to learn from biological examples
about how distributed control enables autonomous
individuals to perform coordinated tasks. Research activities
in the Group address distributed control architectures for
a group of autonomous robots to accomplish tasks such
as searching, rescuing, and mine cleaning. Advances both
in theory and implementation of coordinated motion might
enable us to realize currently impossible tasks.

2D and 3D Object Representation and
Recognition

The automatic recognition of objects in images is a central
problem in computer vision. Implicit algebraic curves and
surfaces have proven very useful in many applications,
including computer vision, robotics, industrial inspection
and photogrammetry. Various algebraic and geometric
invariants obtained from these implicit models can be used
for object recognition. This research is related to fitting
globally stabilized algebraic curves and surfaces to 2D and
3D data as well as obtaining robust geometric invariants
for recognition.

Curve decompositions and geometric invariants are used for the automatic recognition
of objects.

3D Shape modeling using regularized algebraic surfaces.

Faculty: Mustafa Unel

Recent Projects:

Visual and Physical Modeling and Simulation of Tissues and
Organs, supported by the Scientific and Technological Research
Council of Turkey (TUBITAK), 2006-2009.

Recent/Relevant Papers:

Fitting globally stabilized algebraic surfaces to range data,
Sahin, T., Unel, M., IEEE ICCV’05, Beijing, China, October, 2005.

A novel coordination scheme applied to nonholonomic mobile
robots, Giilec N., Unel M., 44th IEEE CDC-ECC'05, Seville, Spain,
December 12-15, 2005.




Micro-Assembly

It is widely accepted that nano-micro technologies are the
fields that will shape the 21°% century’s technological
advances. The grandiose scale of the tasks involved in the
understanding of them is still in the distant future. This
involves conquering nano-micro technologies in such a way
that standardized engineering design and production
procedures can be used. Very few exceptions do exist,
however, where existing technology in other fields (such as
silicon photo-lithography) can be used.

Via the Sabanci University Micro
Assembly Workstation (SUMAW),
the assembly of sub-millimeter to
micron size devices is now
possible. The workstation’s robot

arms deliver a motion resolution
SUMAW virtual prototype of
the workstation structure that
has a 1nm motion resolution.

of about 1 nm via a 12 dof micro
robotic system. Among the group’s

futuristic goals is to adopt force
feedback control that will allow for fingertip sensing during
micro-manipulation of objects between 5-10 microns. The
ultimate goal is to automate the proven platform with its
capabalities and achieve seamless repetition of the high-
resolution assembly process. The proposed modular
hardware is integrated to an open software architecture.
This project will enhance the capabilities in the assembly
and control of nano-micro scale motion, leading to the
design of micro-machines or machines requiring nano-
micro scale precision. Together with its superior optical
vision and nonlinear sophisticated control capabilities, the
project will significantly impact the burgeoing fields of
genetics, biology, micromechanics, and MEMS

CAD and prototype of SUMAW illuminator with adjustable followers permit adjustable
intersection points of illumination rays.

Current SUMAW platform with 14 dof and 1 nm motion resolution integrated with adaptable
focus illumination has a course workspace of 1200umx1200um.

Faculty: Asif Sabanovic, Mustafa Unel
Recent Projects:

Micro Assembly Workstation SUMAW, supported by the State
Planning Organization of Turkey, 2005-2007.

Recent/Relevant Papers:

Sliding mode control application to nano positioners,
Sabanovic, A., Abidi, K., Onal, C., In Advances in Variable Structure
and Sliding Mode Control Series: Lecture Notes in Control and
Information Sciences, 334, 2006.

Improved design of VSS controller for a linear belt-driven
servomechanism, Hace A., Jezernik K. Sabanovic¢ A., IEEE/ASME
Transaction of Mechatronics, 10(4), 385-390, 2005.

Sliding modes in motion control systems, Sabanovig, A.,
Sabanovig, N., Onal, C, Automatika, 46(1-2), 17-27, 2005.

Variable structure systems: From principles to
implementation, Sabanovig, A., Fridman, L., Spurgeon, S.,
London, UK: IEE, 2004.




Robotic Manipulator Design

The design and control of robotic manipulators including
mechanical, electrical, and electronic components ranks
among active research areas within the Mechatronics
Program.

3D solid model of
a direct drive robot

arm with 2 degrees
of freedom.

Biped Walking Robots

The bipedal structure has supreme characteristics in
obstacle avoidance and compatibility in works as human
substitutes. However, the dynamics involved are highly
non-linear, complex, and unstable. Many methods ranging
from off-line trajectory generation to feedback systems
based on multi-sensor-fusion are employed in the control
of biped walking robots. The design of a biped robot is a
process of satisfying many conflicting specifications. Research
is carried out to develop techniques and procedures in the
design as well as control of biped robots; simulation of
designed control algorithms; and finally in applying them
to realize a full body biped robot. The work can be divided
into a variety of tasks, which include, but are not limited
to the following:

1. Trajectory generation

2. Control of the walking machine
3. Sensor fusion

4. Mechanical design

5. Custom electronic design

6. Human-machine Interface

Disciplines involved in biped research in the Mechatronics
group are control, optimization, simulation, mechanics,
and communication systems. Among possible applications
are humanoid robots for the care of the disabled and in toy
industries.

Full dynamics animation of a walking biped robot.

Faculty: Kemalettin Erbatur
Recent Projects:

Design, Fabrication and Control of a Biped Humanoid Walking
Robot, supported by the Scientific and Technological Research
Council of Turkey (TUBITAK), 2006-2009.

Recent/Relevant Papers:

iki eksenli scara robotun modellenmesi ve statik, dinamik,
titresim analizleri - 1 (Modeling of 2 DOF Scara Robot, Static,
Dynamic and Vibration Analysis — 1), Armagan E., Ayhan O.,
Yannier S., Erbatur K., Goktug G., Otomasyon (Automation), 1,
120-125, 2004.

Biped robot reference generation with natural ZMP
trajectories, Kurt O., Erbatur, K., Proc. of the 9" International
Workshop on Advanced Motion Control, AMC, Istanbul, March,
2006.




Material Design and Fabrication

Miniaturization via Material Design

While the number of advanced devices increases,
sophistication in terms of technology, level of integration,
and miniaturization increases as well. This sophistication
impacts applications such as smart electronics, RFE-MEMS,
and BioMEMS. Concurrently, cost, size, and performance
expectations have become increasingly stringent,
necessitating advanced system architectures, ‘new’ materials,
and versatile design optimization procedures. This branch
of research at Sabanci University addresses the challenges
of system design from an interdisciplinary engineering
perspective, with a focus on using automated design tools
and artificially engineered composite materials.

Materials based research relies on the use of automated
optimal design methods and advanced material manipulation
to develop full 3-D volumetric material textures and printed
conductor topologies to enhance the performance of various
Radio Frequency (RF) components. Specifically, the concepts
of topology optimization, high-contrast dielectric materials
and sophisticated millimeter-and micro-scale fabrication
of ceramics, polymers, etc. are used by the Mechatronics
Program to create novel electromagnetic (EM) devices with
improved performance (e.g. a miniaturized antenna with a
250% bandwidth improvement).

Multifunctionality via Automated Design and
Realization from Scratch

As materials are one of the last frontiers in design, research
is carried out in the group to develop new phenomena and
novel system properties by focusing on the design, analysis,
and fabrication of artificially engineered materials. When
applied to EM components, this implies the automated
manipulation of the dielectric [¢] and magnetic [U] material
matrices to achieve desired multifunctionality.

Advances in these research topics will allow, for the first
time, integration of EM tools and design algorithms to
generate totally novel, unimaginable designs leading to a
new paradigm in antenna design. This goal being the essence
of the materials based research in the Mechatronics group,
the outcome of these investigations will tremendously impact
microwave research.

Design flowchart illustrates the automated procedure for designing non-intuitive multi-material
compositions from scratch for superior performance of miniaturized electromagnetic components.

Designed vs. fabricated multi-ceramic (different colors) layer displays exact material topology
reproducabilty.

Faculty: Gullu Kiziltas
Recent Projects:

Optimal Design and Fabrication of Electromagnetic
Metamaterials for Millimeter and Microwave Applications,
supported by the European Commission through a Specific
Support Action Grant, 2006-2008.

Recent/Relevant Papers:

Design of a frequency selective structure with inhomogeneous
substrates as a thermo-photovoltaic filter, Kiziltas, G., Volakis,
J. L., Kikuchi, N., IEEE Trans. on Antennas and Propagations,
53(7), 2282-2289, 2005.

Thermoplastic green machining for textured dielectric
substrate for broadband miniature antenna, Koh, Y., Halloran,
J. W,, Kiziltas, G., Psychoudakis, D., Volakis, J. L., Journal of
American Ceramic Society, 88(2), 297-302, 2005.

Dielectric material optimization for electromagnetic
applications using SIMP, Kiziltas, G., Kikuchi, N., Volakis, J.
L., Halloran, J., Archives of Comp. Methods in Eng., 11(4), 355-
388, 2004.

Topology design optimization of dielectric substrates for
bandwidth improvement of a patch antenna, Kiziltas, G.,
Psychoudakis, D., Volakis, J. L., Kikuchi, N., IEEE Trans. on
Antennas and Propagation, 51(10), 2732 - 2743, 2003.




Design and Control of Fuel Cells

Fuel cells produce electricity more efficiently and quietly
than do conventional fossil fuel burners and possess high
power densities (in units of W/cm3). For fuel cells to be
successful alternatives for microsystem applications, major
advances are necessary in materials development, as well
as in the design and control of fuel cells. Accurate models
of fuel cells are needed for their better design and control
to be used in what-if design scenarios, optimization, and
control. Computational models of fuel cells can be developed
using commercial codes. Models can also be validated via
Mechatronics Group’s experiments employing real fuel cells
such as Nexa’s 1.2kW portable device, which the group has
already purchased, and a SOOW test station.

Haptic Interfaces

A haptic interface allows users to feel the forces generated
by a simulation running on a computer. Application include
mainly simulators for training, design, arts, entertainment,
medicine, dentistry, and CAD. Recently emerging type
applications also include wearable robots, which are used
as assisting exoskeletons.

Microflows- Micropumps and Mixers

Fluid flow in micro-channels has very low Reynolds numbers.
Special designs compatible with micro-manufacturing
techniques and micro-actuation principles are necessary
to ensure fluid flow and mixing. Research is currently done
by the group on the design and analysis of microfluidic
pumps that are actuated by thin piezoelectric PVDF films
to deliver flowrates at low shears compatible with a wide
range of microfluidic applications.

Oscillating Flows
over Microwires

Micro-hot-wires are effective
devices in measuring flow
velocity at high frequencies.
As the flow over a cylinder
shows characteristic
Strouhal instability with the
onset of Karman vortex
streets, strongly nonlinear
responses are observed,

CyberGrasp (©lmmersion technologies)
is an innovative force feedback system
for your fingers and hand. It lets you "reach
into your computer" and grasp computer-

generated or tele-manipulated objects. depending on the frequency

and the amplitude of the

forced flow. A CFD model of the flow has been developed
by the Mechatronics group. Current focus is on wavelet
transformations to accurately identify the response of the
flow and heat transfer from the microwire in the presence
of forced oscillations in the main flow.

Karman vortex streets of the flow over cylinders locks-in with the forced oscillations
of the flow, Re = 125, Sr = 0.1.

Faculty: Serhat Yesilyurt
Recent Projects:

Model Development and Validation for System Design and
Optimization of Fuel Cells, supported by the Scientific and
Technological Research Council of Turkey (TUBITAK), 2005-
2008.

Visual and Physical Modeling of Tissues and Organs, supported
by the Scientific and Technological Research Council of Turkey
(TUBITAK), 2006-2009.

Recent/Relevant Papers:

An analysis of a Proton Electrolyte Membrane Fuel Cell
(PEMFC) at start-ups and failures, Serincan M.F., Yesilyurt S.,
Lucerne Fuel Cell Forum, 4-8 July, Lucerne, Switzerland, 2005.
(Also in consideration for the special issue of Wiley's Fuel Cells.)

Optimal distribution of carbon nanotubes in gas sensor
design, Eriten M., Yesilyurt S., Proc. of 2005 5th IEEE Conf. on
Nanotechnology, Nagoya, Japan, July, 2005.

The effect of the Traveling Magnetic Field (TMF) on the
buoyancy-induced convection in the Vertical Bridgman
growth of semiconductors, Yesilyurt S., Motakef S., Mazuruk
K., Grugel R., J. Cryst. Growth, 263(1-4), 80-89, 2004.




Advanced Turbine Seals and Leakage
Control Systems

Controlling parasitic leakage and secondary flows holds
the key to achieve higher power and efficiency in modern
gas turbine engines. Sealing and clearance control is a
major issue in turbomachinery design as well as operational
life. Interface sealing controls turbomachine leakages,
coolant flows, and dynamics. Sealing is the most cost-
effective method of enhancing engine performance. These
seals are subjected to abrasion, foreign object damage, and
deposits. Seals are also exposed to extremes in thermal,
mechanical, and aerodynamic loadings.

With proper sealing improvements at critical interfaces,
dramatic improvements in efficiency can be possible.
Advanced sealing research in the Mechatronics Program
focuses on brush and cloth seals. Research is done on
analyses of stiffness and rotor contact loads including
frictional effects, seal thermal analysis, hysteresis/hang-
up or blow down, bristle stresses, fatigue life, and oil lift
analysis for sump seals.

Turbine Blade Reverse Engineering

3-D model of a turbine blade using generated data cloud is developed via CMM,
surface modeling and 3-D solid modeling tools.

Turbine blades constitute some of the most challenging
components in gas turbine design and fabrication. The
group’s research work on turbine blade technology has
started as reverse engineering of existing gas and steam
turbine blades. Activities include CMM, surface modeling,
3-D solid modeling and analysis.

Non-destructive evaluation of a turbine
blade interior.

Micro Hydro Turbines

Hydro-power has been receiving enthusiastic attention as
a clean and renewable power source. Since most of the
hydro-power capacity remains untapped in many small
streams, micro-hydro turbines hold the key to utilize this
distributed energy which freely discharges to the sea.
Group’s research involves complete system development
for micro hydro-power plants, including the design and
development of the turbine as well as power control units.

Inner workings of a 16 kVA crossflow turbine under development at SU.

Faculty: Mahmut Aksit
Recent Projects:

Design and Development of Micro-hydro Power Systems, PI:
Mahmut Aksit, supported by the State Planning Organization of
Turkey, 2005-2008.

Reverse Engineering and Modeling of Turbine Blades, PI:
Mahmut Aksit, supported by Scientific and Technological Research
Council of Turkey (TUBITAK), 2004-2007.

Design and Development of Solar Cars for Formula-G Race,
PI: Mahmut Aksit, supported by the Scientific and Technological
Research Council of Turkey (TUBITAK), 2006-2007.

Development of an Automated System to Label Fabric Pieces
Used in Shirt Manufacturing, PI: Mahmut Aksit, supported by
Abbate Shirts / Oztay Tekstil Co., 2004-2005.

Recent/Relevant Papers:

Advanced seals for industrial turbine applications: Design
approach and static seal development, M.F., Chupp R.E., Din¢
0O.S., Demiroglu M., AIAA Journal of Propulsion and Power, 18,
1254-1259, 2002.

Advanced seals for industrial turbine applications: Dynamic
seal development, Chupp R.E., Gashripoor F., Turnquist N.A.,
Demiroglu M., Aksit M.F., AIAA Journal of Propulsion and Power,
18, 1260-1266, 2002.




electronics engineering

The research within the Electronics Engineering Program
at Sabanci University focus on:

[ Microelectromechanical systems (RF-MEMS, Bio-
MEMS/chemical sensors, MEMS ultrasonic
transducers)

[ Very large-scale integrated circuits design (H.264
video encoder ASIC/FPGA design, analog and mixed
signal integrated circuits, IC design for sensor
interfaces)

[ RF & microwave technology, circuits & systems
(transceiver design, ultra wide band (UWB) research)

[ Photonics (photonic integrated circuits and integrated
optical sensors)

[ Communication theory and technologies (PHY
algorithms for wireless mesh networks, optimum
detection for wireless sensor networks)

[ Networking (wireless sensor networks, wireless
mesh networks)

[ signal, image, and speech processing (signal
processing, image and video processing, speech
and pattern recognition)

Mlicroelectromechanical Systerms (MEMS)

Silicon micromachining technology has become the
predominant method in the fabrication of micron-sized
electromechanical systems. MEMS devices have found
applications in numerous areas, including RF device
technology, chemical sensing, and ultrasonic imaging.

RF MEMS

In order to diversify the services available to customers
while remaining competitive, today’s wireless communication
systems must utilize technologies that enable faster
performance and higher levels of integration but maintain
lower cost. The post-processing of silicon wafers combined
with MEMS design techniques can be used to create a
variety of high-performance active and passive devices,
reduce the number of off-chip
components, as well as allow a
more integrated solution without
the need for expensive processes.

The MEMS Group designs and
fabricates RF MEMS devices
such as varactors, RF-switches,
micromachined inductors and
resonators for use in transceiver
architectures. Micromachined
inductors are realized using an
Above-IC process for a quality
factor (Q) higher than 30.

Sabanci micromachined inductors
deposited on BCB and suspended
over IC.




Another area of interest is the
design of MEMS based
resonator filters to replace
crystal or SAW intermediate
frequency (IF) filter blocks in
transceivers. Different types of
resonator structures are studied
based on their frequency
response and IC compatibility
for IF filter implementation. The
Group also focuses on the
realization of capacitive and
contact RF switches for multi-

Rf-mems switch example
under test.

band transceiver blocks.
Software tools such as
COVENTOR, MEMSCAP, and
ANSYS software tools are used
in the optimization of device
dimensions. A final area of

Rf-mems varactor under test.
research is the realization of

multi-gap tunable capacitors to serve as LC tank elements
in Voltage Controlled Oscillators or impedance matching
elements in power amplifiers.

Bio-MEMS / Chemical Sensors

The MEMS Group works on the design and implementation
of a BioMEMS platform to quantify risk markers in human
serum. Cardiovascular risk markers were chosen as a case
study. The developed parallel analysis system uses a very
small amount of serum and produces very fast, reliable
results. Three different methodologies are assessed for
optimal results: Optical, capacitive, and Quartz Crystal

Microbalance (QCM).

Sabanci bio-mems (QCM) device / results.

Another field of interest is the realization of CMOS compatible
chemical sensors using micromachining technology and
aimed for the detection of gases such as oxygen, hydrogen,
and hydrocarbons.

MEMS Ultrasonic Transducers

Advances in micromachining technology allow the
construction of 2D transducer arrays for volumetric
ultrasonic imaging. The Acoustics Group conducts research
in the modeling and fabrication of capacitive micromachined
ultrasonic transducers for 3D imaging applications. The
research focuses on the development of integrated systems
incorporating the transducer and the transmit/receive
electronics. A substantial amount of research has been
conducted on the modeling of transducers to improve
efficiency and bandwidth. The three dimensional Finite
Element Method (FEM) models are employed to model the
transducer operation in its surrounding environment.

Integrated sensor concept: ultrasonic transducer arrays attached to sensing electronics by
wafer bonding.

FEM simulation result for an ultrasonic transducer array element showing
mechanical displacement.

Sabanci, Class-1000 Clean Room.



Faculty: Yasar Gurbiiz, Ayhan Bozkurt, Cem Oztlirk
Recent Projects:

Development of Micromachined Chemical Sensors and Signal
Read-out Circuitry, supported by the Scientific and Technological
Research Council of Turkey (TUBITAK), 2001-2004.

Novel Protein Microchip Design for Biotechnology
Applications, supported by TUBITAK, 2005-2007.

Biosensor/mems-based Protein Microchip Design;
cardiovascular risk assessment platform, supported by the
State Planning Organization of Turkey, 2005-2008.

MINAEAST-NET (Micro and Nano Technologies going to
Eastern Europe through Networking), supported by EU 6th
Framework, 2004-2006.

Design and Realization of an Intravascular Ultrasonic Imaging
System, supported by TUBITAK, 2005-2010.

TARGET Top Amplifier Research Groups in a European Team,
supported by EU 6™ Framework, 2004-2008.

Realization of State-of-the-art IEEE802.11a, 15 (UWB)
Transceiver Chipset and Compatible RF MEMS Components,
supported by TUBITAK, 2005-2008.

Recent/Relevant Papers:

A lumped circuit model for the radiation impedance of a 2D
CMUT array element, Bozkurt, A., Karaman, M., Proc. I[EEE
Ultrasonics Symposium, Rotterdam, Netherlands, 2005.

Polyurethane nanofiber webs for sensor and actuator
applications, Demir, M., Naseer, M., Bechteler, T. F., Gurbuz,
Y., Menceloglu, Y. Z. Proc. Microelectromechanical Systems (MEMS)
MRS 2003 Fall Meeting, Boston, USA, December 1-3, 2003.

Electro-thermal simulations and modeling of micromachined
gas sensors, Demirci T., Guney, D., Bozkurt, A., Gurbtz, Y.,
Proc. Microelectromechanical Systems (MEMS) Conference, Berkeley,
California, USA, August 24-26, 2001.

Biosensor implementation for cardiovascular risk marker
analysis, G1il, O., incettirkmen, E, Kutuk, O, Basaga, H.,
Sezerman, U., Gurbuz, Y., Proc. I[EEE, 31 Oct., 2005, pp. 303 —
305, 2005.

Diamond microelectronic gas sensor for detection of benzene
and toluene, Gurbtz, Y., Kang, W. P., Davidson, J. L., Kerns,
D. V., Sensors and Actuators B. Chemical, 99(2-3), 207-215,
2004.

An analytical design methodology for microelectromechanical
(MEM) filters, Gurbtiz, Y., Parlak, M., Bechteler, T.F., Bozkurt,
A., Sensors and Actuators, A 119, 38-47, 2005.

Carbon-derived micro- and nanostructures for chemical
sensing, Kang, W.P., Davidson, J. L., Wong, Y.M., Soh, K.L.,
Gurbtlz, Y. (invited), Sensors, 2004, Proc. IEEE, 24-27 Oct. 2004,
pp. 376 — 394, 2004.

Very Large-Scale Integrated Circuits
Design

The VLSI Group works on designing, verifying, and testing
digital VLSI circuits. The Group currently focuses on design
and implementation of high performance and low power
ASIC and FPGA systems for image/video processing
applications.

H.264 Video Encoder ASIC/FPGA Design

Video compression systems are used in many commercial
products such as digital camcorders, cellular phones, and
video teleconferencing systems. To improve the performance
of existing applications and enable the applicability of video
compression to new real-time applications, a new
international standard for video compression has recently
been developed with the collaboration of ITU and ISO. The
new standard is called by two different names, H.264 and
MPEG4 Part 10. H.264 offers significantly better video
compression efficiency than the previous standards. The
improved efficiency, however, comes with an increase in
encoding complexity which makes it an exciting challenge
to have a real-time H.264 video encoder implementation.

The VLSI Group is working on designing and implementing
a cost-effective (high performance and low cost) and low
power H.264 video encoder ASIC/FPGA for real-time portable
applications. The Group, so far, designed and implemented
a baseline H.264 intra frame coder system that can code
35 CIF frames per second. The hardware is implemented
in Verilog HDL and mapped to a Xilinx Virtex II FPGA. The
software is implemented in C and runs on an Arm926EJS
processor. The system is demonstrated to work on an Arm
Versatile Platform development board. The Group, in
addition, designed and implemented an H.264 variable

Arm versatile platform development board.




block size motion estimation hardware that can code 27
VGA frames per second. This hardware is also implemented
in Verilog HDL and mapped to a Xilinx Virtex II FPGA.

Faculty: Ilker Hamzaoglu
Recent/Relevant Papers:

A high performance hardware architecture for half-pixel
accurate h.264 motion estimation, Yalcin, S., Hamzaoglu, I.,
Proc. 14th Int. Conference on VLSI-SoC, October 2006.

An efficient hardware architecture for h.264 adaptive
deblocking filter algorithm, Parlak, M., Hamzaoglu, I., Proc.
1st NASA/ESA Conference on Adaptive Hardware and Systems,
June 2006.

A high performance and low power hardware architecture
for h.264 cavlc algorithm, Sahin, E., Hamzaoglu, ., Proc. 13th
European Signal Processing Conference, September 2005.

A high performance hardware architecture for an sad reuse
based hierarchical motion estimation algorithm for h.264
video coding, Yalcin, S., Ates, H. F., Hamzaoglu, 1., Proc. 15th
Int. Conference on Field Programmable Logic and Applications,
August 2005.

Analog and Mixed-Signal Integrated Circuits

Interfacing transducers to the electronics domain require
the proper design of analog amplifiers in association with
digital control blocks; hence, a mixed signal integrated
circuit results. The tuning of device parameters to meet the
characteristics of the particular sensing or driving element
requires a thorough assessment of transducer and circuit
characteristics.

IC Design for Sensor Interfaces

The Integrated Circuits Group is heavily involved in research
efforts on the design of Application-Specific Integrated
Circuits (ASIC) for sensor interfaces. One such example is
a circuit used as the drive/receive section of a 2D ultrasonic
transducer array. The transducers are fabricated using
MEMS technology. The designed integrated circuit
incorporates a high-voltage pulse generator section and a
low-noise amplifier for the detection of return echoes.

Another example for sensor
interface electronics is realized
4x4 array-based
micromachined-chemical

for

sensor that consist of sensor
and built-in heater control /
selection circuitry and
amplifier.

Die picture of 4x4 micromachined-
chemical sensor readout integrated
circuit.

The research in this area is growing with a recently granted
research project inquiring readout integrated circuit design
for MxN array-based sensors.

Sabanci VLSI design laboratory.

Faculty: Yasar Gurbliz, Ayhan Bozkurt
Recent/Relevant Papers:

Design of a front-end integrated circuit for 3d acoustic
imaging using 2d cmut arrays, Cicek, I., Bozkurt, A., Karaman,
M., IEEE Transactions on UFFC, 52(12), 2235-2241, 2005.

An interface circuitry for CMOS-compatible, micromachined-
chemical sensor arrays, Ayranci, E., Gurbtliz, Y., Proc. 206th
Meeting of (ECS), Honolulu, Hawaii, USA: October 3-8, 2004.




RF & Microwave Technology,
Circuits & Systems

Increasing demands in the telecommunications market
have put stringent requirements on the design of RF
components. The RFIC Group focuses on the design of
transceiver architectures for contemporary communication
protocols.

Transceiver Design

Trends in interactive multimedia services have forced the
development of new wireless systems that possess greater
bandwidths. Data communication systems compliant with
wireless network standards have found widespread use
over the last few years in meeting market demands.

The RF Design Group works on the design of transceiver
components for UltraWideBand standards in the 3.1 GHz
to 10.6 GHz range and the integration of RF-MEMS
components to the transceiver building blocks.

LNA: Critical parameters to consider in designing a Low
Noise Amplifier (LNA) are its frequency response, gain,
input-output matching, and noise.

Sabanci LNA circuit topology.

The RFIC Group has designed an LNA which operates at
5-6 GHz frequency range and fabricated using the AMS
0.35 SiGe BiCMOS process. The active area of the LNA die
is 595um x 925pum. The simulation and measurement
results of 5-6 GHz wideband single-stage cascode LNA are
in close agreement. The circuit consumes only 10.6 mW
under 3.3V supply voltage.

Die photograph of the cascode LNA.

Measurement & Simulation Result for the cascode LNA.




VCO: Phase noise, tuning range, output power, and power
dissipation are the main parameters determining the
performance of a Voltage Controlled Oscillators (VCO).

Using the AMS 0.35 SiGe BiCMOS process, a 4.5-5.8 GHz
VCO circuit for Wireless Local Area Networks (WLAN) has
been realized. The measured phase noise of the circuit is
-110.7 dBc/Hz at 1MHz offset from 5.4 GHz carrier
frequency.

VCO die photo.

Highest measured freq. of the Sabanci VCO.

PLL and CDR: Phase locked loops (PLLs) and clock recovery
circuits (CRCs) find wide application in areas such as
communications, wireless systems, digital circuits, and
disk drive electronics.

The RFIC Group of Sabanci collaborated with ST
Microelectronics Istanbul Design Center for the design of
PLL based clock recovery circuits. A circuit was designed
and verified at 90-nm digital CMOS technology of ST
Microelectronics and complies with the requirements of
Bellcore GR-253 SONET OC-12 standard.

Ultra Wide Band (UWB) Research

UWB technology has found military applications such as
ground penetrating radar (GPR), wall penetrating radar,
secure communications, and precision positioning/ tracking.
There is also a growing interest in the commercial use of
UWB technology such as in Wireless Personal Area Networks
(WPAN). This interest has resulted from increasing demand
for much higher data rates on the order of hundreds of
megabits since future wireless networks require very large
transmission bandwidths to reach these data rates.

The RFIC group conducts research
on UWB pulse generation. A
digitally tunable UWB pulse
generator for an impulse type of
pulse generator is implemented
using Step Recovery Diode (SRD),
PIN diodes, and transmission lines.

A 4-bit digitally tunable UWB
pulse generator.

Measured output pulses generated by the 4-bit UWB pulse generator circuit for various
settings of the digital inputs.

Sabanci RF / Integrated Circuits / MEMS Test & Measurement Station.



Faculty: Yasar Gurbtiz, Ibrahim Tekin, Ayhan Bozkurt
Recent Projects:

TARGET Top Amplifier Research Groups in a European Team,
supported by EU 6th Framework, 2004-2008.

Realization of State-of-the-art IEEE802.11a, 15 (UWB)
Transceiver Chipset and Compatible RF MEMS Components,
supported by the Scientific and Technological Research Council
of Turkey (TUBITAK), 2005-2008.

Recent/Relevant Papers:

Design of a 4.2-5.4 GHz differential LC VCO using 0.35 nm
SiGe BiCMOS technology, Esame, O., Tekin, 1., Guirbiiz, Y.,
Bozkurt, A., Proc. IEEE Sarnoff Symposium, Princeton, NJ, USA,
27-28 March 2006.

Design and implementation of a low noise and low power,
SiGe-BiCMOS LNA for IEEE 802.11a applications, Kaynak,
M., Tekin, 1., Guirbtiz, Y., Bozkurt, A., Proc. IEEE LISAT Conference,
Farmingdale, NY, USA, 5 May, 2006.

An N-Bit digitally variable ultra wideband pulse generator
for GPR and UWB applications, Yilmaz, S., Tekin, I., Microwave
and Optical Technology Letters, 48(7), 2006.

Diamond semiconductor technology for RF device
applications, Gurbtiz, Y., Esame, O., Tekin, I., Kang, W. P.,
Davidson, J. L., Solid-State Electronics, 49, 1055-1070, 2005.

Design, fabrication and performance evaluation of
polycrystalline diamond based power diodes, Kang, W. P.,
Davidson, J. L., Kerns, D. V., Gurbtz, Y., Zhou, Q., I[EEE
Transactions on Power Electronics, 20(1), 1 — 10, 2005.

Design and verification of a PLL based clock and data recovery
circuit, Salman, E., Akin, H., Gursoy, O., Ergintav, A., Tekin,
I., Bozkurt, A., Gurbtlz, Y., Proc. Mediterranean Microwave
Symposium, Athens, Greece, September 2005.

UWB microstrip filter design using a time domain technique,
Tekin, 1., Microwave and Optical Technology Letters, 47(4), 387-
391, 2005.

Power amplifier design for IEEE 802.11a standard using AMS
0.35 SiGe BiCMOS technology, Tonga, N., Kaynak, M., Gurbtz,
Y., Bozkurt, A., Tekin, 1., Proc. TARGET Workshop on RF Power
Amplifier, Orvieto, Italy, April 2005.

A type ii fourth order fractional-n frequency synthesizer
design for bluetooth applications, Yaldiz, S., Ozdemir, S. ,
Ergintav, A., Tekin, I., Bozkurt, A., Girbuz, Y., Proc. Mediterranean
Microwave Symposium, Athens, Greece, September 2005.

Performance comparison of state-of-the-art heterojunction
bipolar devices (HBT) based on AlGaAs/GaAs, Si/SiGe and
InGaAs/InP, Esame, O., Glirbtiz, Y., Ibrahim, T., Bozkurt, A.,
Microelectronics Journal, 35(11), 901-908, 2004.

Photonics

Photonic Integrated Circuits and Integrated
Optical Sensors

Photonic Integrated Circuits (PIC) research at Sabanci
University Electronics Engineering Program focuses mainly
on the development of semiconductor based photonics
devices for WDM Fiber Optic Telecommunications Networks
and integrated optical sensing applications. The major area
of interest are the design, fabrication, and characterization
of low loss, fast tunable filters, tunable add/drop
MUX/DEMUX, photonic switches, and EO modulators.

Two different architectures are used for the realization of
these devices. One technology utilizes hybrid integrated
polymer and semiconductor waveguides. The other
technology uses optical microresonator based devices.
Microresonators, with their small size and ability to perform
various wavelength selective optical functions, are very
strong candidates as the building blocks for next generation
WDM PICs. The modification and optimization of the WDM
devices are studied with the
goal of utilizing them as
integrated biological or
chemical sensors.

The realization of PICs are
done by photonic integration
or photonic/electronic
integration of different devices
on the same platform
(substrate). This is very
desirable for improved
functionality and efficiency,
as well as reduced size and
cost. The PIC Group focus on
the development of novel
processing technologies and
components for the realization
of PICs. Current research
involves a substrate-removed
epitaxial layer transfer
technique (which enables the
processing of both sides of
the epi) and the development

Different polymer, GaAs and of /O mode converters,

InP/InGaAsP microresonator
structures.

optical interconnects, among
others.




A further research area, the development of nanoparticle
based photonic devices, is carried out in collaboration with
the Material Science Program. This research involves the
synthesis and manipulation of nanoparticles and quantum
dots as well as the design and fabrication of polymer/
nanoparticle based photonic devices (on-chip UV sources,
wavelength converters, etc).

A polymer/GaAs p-i-n diode hybrid filter.

Faculty: Cem Oztiirk
Recent/Relevant Papers:

Total internal reflection mirror based InGaAsP ring resonators
integrated with optical amplifiers, Kim, D.G., Shin, J.H.,
Ozturk, C., Yi, J.C., Chung, Y., Dagli, N., IEEE Photonics Technology
Letters, 17(9), 1899-1902, 2005.

T-rail electrodes for substrate-removed low voltage, high
speed GaAs/AlGaAs electro-optic modulators, Shin, J.H.,
Ozturk, C., Sakamoto, S.R., Chiu, Y.J., Dagli, N., IEEE Transaction
on Microwave Theory and Techniquess, 53(2), 636-644, 2005.

Filtering characteristics of hybrid integrated polymer and
compound semiconductor waveguides, Ozturk, C., Huntington,
A., Aydinli, A., Byun, Y.T., Dagli, N., IEEE Journal of Lightwave
Technology, 20(8), 153-1536, 2002.

Polymer/compound semiconductor hybrid micro resonators
with very wide free spectral range, Oztiirk, C., Chiu, Y. J.,
Dagli, N., Proc. IEEE/LEOS 15th annual meeting, pp. 744-745,
Glasgow, Scotland, UK, November 2002.

Coupled polymer waveguides and substrate removed GaAs
waveguides as tunable filters, Oztiirk, C., Dagli, N., Proc.
OSA/IPR Trends in Optics and Photonics, 45, pp. 240-242,
Washington, DC, USA, July 2000.

Optical Tweezers

Optical tweezers refer to the non-invasive manipulation of
small particles by using a focused laser beam. The unique
configuration used allows the use of very low laser powers,
hence tweezing action can be performed on live cells without
causing any damage to them. Computer-generated arbitrary
trapping paths and time-shared trapping patterns are
successfully demonstrated. Currently evanescent wave
structures are explored for manipulating nanometer size
particles.

In a time sharing experiment, 1 micron size spheres are trapped in a circular form by rotating
a laser beam.

Surface Plasmon Resonance Based Devices

Surface Plasmon Resonance (SPR) is a light induced collective
oscillation of electrons in a thin film of a metal. There has
been numerous applications of this phenomenon including
bio-sensing and chemical sensing.

In addition to sensor development, researchers at Sabanci
University’s Photonics Group are exploring the increased
photoluminescence due to SPR enhanced evanescent waves.
They have shown that SPR can be used as a highly sensitive
optical microphone or pressure sensor.

3D Holographic Imaging

In this area, researchers at the Photonics Group investigate
the 3D imaging of objects in transmissive or reflective
configuration. Holograms are recorded on a CCD camera
and the calculations are performed on the computer.
Various signal processing algorithms for increasing the
image quality are explored as well as the transformation
methods to rotate the created image on the screen.

A view of 3D holographic experiment in the optics lab.




Photonic Crystal Sensors

Photonic Crystals are artificially created periodic structures
that modify the propagation of electromagnetic waves. In
a unique setup, researchers in the Group has shown that
photonic crystals can be used as highly sensitive background
refractive index sensors, orders of magnitude more sensitive
than the existing systems. This system can be expanded
to other sensor applications rather easily. Currently a US
patent is applied for.

Matter Wave Interferometry

In recent years there has been significant activity in research
and development of high sensitivity accelerometers and
gyroscopes using matter waves using Sagnac effect. However
in all of these conventional devices the resultant phase
shift is independent of the wave velocity. It has been found
that using the Aharonov-Bohm effect, it is possible to use
slower waves to enhance the sensitivity of matter wave
interferometers enormously. Experimental investigation of
this theoretical work is under way.

Faculty: Meric Ozcan

Recent/Relevant Papers:

A compact, automated and long working distance optical
tweezer system, Ozcan, M., Onal, C., Akatay, A., J. Mod. Opt.,
53, 357-364, 2006.

High sensitivity displacement sensing with surface plasmon
resonance, Ozcan, M., Proc. SPIE, San Diego,CA, Aug 2005.

High sensitivity rotation sensing with atom interferometers
using Aharonov-Bohm effect, Ozcan, M., Proc. SPIE, San Jose,
CA, Feb 2006.

Influence of electric potentials on atom interferometers:
Increased rotation sensitivity, Ozcan, M., J. Appl. Phys., 83,
6185-6186, 1998.

Communication Theory and Technologies

The world today is witnessing a revolution where information
holds center stage. The information context can be text,
audio, or video. The mass access to, and the dissemination
of critical information has revolutionized the way daily
business is conducted. Three types of events are at the
heart of this information revolution: data storage, data
communication, and data processing.

Regardless of the type of event, however, sending and
receiving the digital data over a low signal to noise ratio,
a high data rate and/or a narrow-band channel presents
practical problems because the signal transmitted is severely
degraded due to inter-symbol interference and noise, which
results in a high bit error rate. Due to these artifacts,
advanced signal processing methods and coding techniques
are crucial tools to reduce their effects and improve the
capacity of communication systems such as ultra-wide
band, CDMA, 802.11 and GSM wireless communication
systems, ADSL modem, hard disk drive, CD/DVD, cable
modem, cellular phone, radar, and watermarking systems,
among others.

The Communication Theory and Technologies Group
primarily focuses on:

0 equalization, detection, modulation coding, and
synchronization for wireless communications and
data storage systems

[ error correction codes such as turbo codes, low density
parity check codes and iterative soft detection/timing
recovery algorithms

0 Multiple Input Multiple Output Channels




0 Multi-band-OFDM based UWB PAN and Mesh Network

PHY layer algorithms design
[ Spread spectrum communication

0 Smart antenna algorithm design

0 Sensor network communications and information

fusion in sensor networks

Advanced physical layer algorithms developed by the CTT Group increase the capacity and/or
range of wireless mesh networks.

Recent Projects:

Signal Processing and Coding for Wireless Mesh Networks,
supported by the Scientific and Technological Research Council
of Turkey (TUBITAK), 2006-2011.

Optimum Distributed Detection Strategies for Wireless Sensor
Networks with Fading Channels: Managing the Energy-
Performance Tradeoff, supported by TUBITAK, 2006-2009.

Faculty: Mehmet Keskinoz
Recent/Relevant Papers:

Instantaneous BER estimation, link adaptation and scheduling
in multi-ba:}d OFDM UWB WPANs, Keskinoz, M., Masazade,
E., Gurbuz, O., submitted to Wireless Personal Communications.

Proportional time sharing with frame size adaptation for
MB-OFDM based UWB WPANSs, Masazade, E., Keskin6z, M.,
Gurbtz, O., IEEE LISAT Conference, New York, 2006.

Iterative Soft-MMSE equalization for digital non-linear page-
oriented memories, Keskinoz, M., Applied Optics, (in press).

Filter bank modeling of multi-track optical tape, Keskinéz,
M., IEE Electronics Letters, 41(16), 919-921, 2005.

Discrete magnitude-squared channel modeling, equalization
and detection for volume holographic storage, Keskinéz, M.,
Kumar, B.V.K.V., Applied Optics, 43, 1368-1378, 2004.

Networking

Wireless networking technologies can change how we view
our daily lives with collection of ambient information. The
capabilities of even the smallest computing devices allow
the processing of collected data in a distributed fashion.
Wireless communications provide a link between information
source and processing centers even in regions lacking
proper infrastructure. A group of researchers at Sabanci
University investigate new wireless networking/
communications, sensor networking, embedded system
and distributed computing technologies.

There are several research challenges that need to be
addressed. Wireless networks are expected to operate in
harsh environments, with severe wireless channel and
none of the nodes initially knowing their location or
conditions/availability of their neighboring nodes.
Furthermore, the wireless nodes will also be prone to
failures. Thus, it is imperative to design networking protocols
that can adapt to changing conditions in the system. Another
important area is fusion of data collected from the area
under surveillance, including energy efficient data collection,
accurate and reliable location estimation, as well as event
detection. There are two main research areas within the
group which address the aforementioned challenges:

Wireless Sensor Networks

Wireless sensor networks can be used to gather real-time
information from on-going events in an area where
information gathering is otherwise very difficult (e.g. under
a collapsed building, close to burning trees, or from cars
on a highway). Networking Group at Sabanci University
focuses on the design of energy-efficient wireless sensor
network architectures as follows:

0 possible energy consuming issues such as medium
access control, routing, data processing, security
protocols, and energy conserving methods such as
sleep-awake schedule designs are being investigated;

[ sensor nodes should autonomously set up a network
for data transfer to the monitoring station and keep
the network connected in case of node, network, and
link failures. Fault-tolerant, energy efficient and data-
centric network protocols are designed considering
energy and processing constraints;

[ sensor data fusion: The basic idea of data fusion is
to have a number of independent sensors making
local decisions and to combine these decisions to
generate a global and more accurate decision.




Application/integration of sensor networks for ambient intelligence.

Wireless Mesh Networks

Recently, increasing number of multi-hop wireless
deployments and proprietary commercial solutions has
created a class of networks termed wireless mesh networks.
Unlike wireless ad hoc networks, mesh networks serve as
access networks that employ multi-hop wireless forwarding
by non-mobile nodes to relay traffic to and from the wire-
line Internet. In such an environment, hybrid technologies
and/or hierarchical network organization can be used for
differentiating wireless access from wireless infrastructure
links. Power consumption is not a primary concern as
relaying nodes are fixed and wire-powered. In addition,
traffic patterns may be asymmetric and they mostly involve
communication to and from wired gateways.

The critical research challenges in mesh networks are
provisioning/maintenance of high network capacity, quality
of service differentiation/support, and secure/reliable
communication. The particular interest and work at Sabanci
University includes homogeneous/heterogeneous mesh
network architectures, capacity and scalability issues,
network autoconfiguration and planning, cross-layer design,
medium access control (MAC) schemes, routing, QoS
support, security, broadcasting and multicasting.

Faculty: Ozgur Gurbiz, Ozgir Ercetin, Mtijdat Cetin
Recent Projects:

MAC for very High Data Rate (802.11n) Wireless LANs,
supported by Cisco Systems (USA) University Research Program,
2004-2006.

Wireless LANs with Smart Antennas, supported by Cicso
Systems (USA) University Research Program, 2003-2005.

Broadband Service Manager, supported by the Technology
Development Foundation of Turkey (TTGV) and Gantek
Technologies, 2003-2005.

Cooperative Diversity in Wireless Sensor Networks, supported
by the Scientific and Technological Research Council of Turkey
(TUBITAK) Career Award, 2006-2010.

Wireless Mesh Networking, supported by AirTies Wireless
Networks and TTGV, 2005-2007.

Recent/Relevant Papers:

Maximum precision-lifetime curve for joint sensor selection
and data routing in sensor networks, Bulbul, K., Ercetin, O.,
European Trans. on Telecommunications, 2005.

Data association based on optimization in graphical models
with application to sensor networks, Chen, L., Wainwright,
M., Cetin, M., Willsky, A. S., Mathematical and Computer Modeling,
2006.

Joint sensor selection and data routing in sensor networks,
Ercetin, O., Gurbuiz, O., Bulbul, K, Aksu, A., NETWORKING
2005, Lecture Notes in Computer Science 3462, 828-839, 2005.

Dynamic Resource Scheduling (DRS): A multimedia QoS
framework for W-CDMA, Gurbtiz,, O., Owen, H., Wiley Wireless
Communications and Mobile Computing Journal, 4(5), 529-46,
2004.

Location based scheduling with angular MAC protocol for
wireless networks with smart antennas, Ulukan, E., Gurbiz,
0., IEEE Vehicular Technology Conference (VTC), Stockholm,
Sweden, 2005.




Signal, Image, and Speech Processing

The information-driven societies we live in are becoming
increasingly dominated by information-bearing signals.
Such signals include speech, audio, camera images, video,
biomedical signals and images, satellite images, gene
expression data, transmitted signals in wired and wireless
networks, as well as radar images, and so on.

While we are reasonably capable of measuring and recording
such data by advanced sensors, the state of our technology
is still in its infancy in terms of intelligent processing and
interpretation of the signals. Yet, considerable demand
exists for such automated information extraction tools in
many tasks that currently require laborious manual work
or an inefficient human-machine interface. For example,
imagine the possibility of medical imaging systems that not
only provide an image, but also mark all anatomical
structures, detect possible anomalies, and suggest possible
diagnoses to aid the physician. Alternatively, picture a
computer that you can communicate with using speech
and gestures rather than a keyboard and mouse.

At Sabanci University, a group of researchers develop new
methods for the effective and efficient extraction of
information from signals for a variety of applications. The
following three main areas of research are representative
of the current projects:

Signal processing

Source localization using acoustic sensors; methods for
the automated analysis of electroencephalogram (EEG)
signals from the brain; statistical inference algorithms for
wireless sensor networks.

Image and video processing

Advanced radar imaging techniques from data collected by
unmanned air vehicles; ultrasound imaging techniques for
the nondestructive evaluation of materials; algorithms for
the segmentation of anatomical structures in medical
images; video-based statistical inference techniques for
driver fatigue detection.

Speech and pattern recognition

Acoustic and language modeling techniques for large
vocabulary continuous speech recognition; discriminative
feature extraction and dimensionality reduction techniques
for robust pattern recognition; machine learning methods

for biological sequence analysis particularly for secondary
structure prediction.

Setting up an EEG data collection experiment.




Radar image of a backhoe loader formed by an advanced algorithm, developed by Sabanci
University researchers.

Faculty: Mujdat Cetin, Hakan Erdogan, & Ayttl Er¢il

Recent Projects:

Signal, Image Processing and Pattern Recognition for
Intelligent Automation Center, supported by the European
Commission through a Specific Support Action Grant (2005-
2008).

DRIVE-SAFE: Signal Processing and Advanced Information
Technologies for improving Driver/Driving Prudence and
Accident Reduction, supported by the State Planning
Organization of Turkey (2005-2007).

MR-based Analysis, Indexing, and Retrieval of Brain Iron
Deposition in Basal Ganglia, supported by the European
Commission through a Transfer of Knowledge Grant. (In
collaboration with Philips Research, the Netherlands) (2006-
2008).

New Generation Information Processing Techniques for
Imaging Sensors and Wireless Sensor Networks, supported
by the European Commission through a Marie Curie Reintegration
Grant (2006-2008), and by TUBITAK through a Career Award
(2006-2011).

DBSP-NEDO: Driving Behavior Signal Processing, supported
by the New Energy and Industrial Technology Development
Organization (NEDO), Japan (2005-2008).

Recent/Relevant Papers:

Region-enhanced passive radar imaging, Cetin, M., Lanterman,
A., IEE Proc. Radar, Sonar & Navigation, 152(3), 185-194, 2005.

A sparse signal reconstruction perspective for source
localization with sensor arrays, Malioutov, D. M., Cetin, M.,
Willsky, A. S., IEEE Trans. Signal Processing, 53(8), 3010-3022,
2005.

A nonparametric statistical method for image segmentation
using information theory and curve evolution, Kim, J., Fisher,
J., Yezzi, A., Cetin, M., Willsky, A.S., IEEE Trans. Image Processing,
14(10), 1486-1502, 2005.

Multimodal person identification for human vehicle
interaction, Erzin, E., Yemez, Y., Tekalp, A. M., Ercil, A.,
Erdogan, H., Abut, H., IEEE Multimedia, 13(2), 18-31, 2006.

2-D robust recursive least squares lattice algorithm and its
application to defect detection in textured images, Meylani,
R., Erttizin, A., Ercil, A., IEICE Transactions, 2006.

Using semantic analysis to improve speech recognition
performance, Erdogan, H., Sarikaya, R., Chen, S. F., Gao, Y.,
Picheny, M., Computer Speech and Language, 19(3), 321-343,
2005.

Semantic confidence measurement for spoken dialog systems,
Sarikaya, R., Gao, Y., Picheny, M., Erdogan, H., IEEE Trans.
Speech and Audio Processing, 13(4), 534-545, 2005.




computer science and engineering

Computer Vision and Pattern Analysis

The ultimate goal of computer vision is to develop systems
that can autonomously interpret the visual environment
under almost any operating condition; that is, to reproduce
the amazing performance of human visual perception. An
ideal vision system should be able to recognize new objects
based exclusively on previously seen examples. Thus, a
chair, for example should be identified independent
of its style, a car, independent of its maker, etc.

At Sabanci University, the general areas of expertise in
computer vision field have evolved around the following
topics:

Intelligent Manufacturing:
the focus is on automating /
improving manufacturing
processes by use of computer
vision. Automated tolerance
inspection and surface quality
inspection are examples of such
applications.

Object recognition for robot pick
and place.

Biometrics: Biometric authentication uses a person's
biometric features (face, fingerprint, signature etc.) to verify
his/her identity. Iris recognition can separate identical
twins apart and is used in the highest security applications;
voice recognition or fingerprint recognition may be used to
control access rights to buildings or sensitive information,;
and online signature verification can reduce credit card
fraud. State-of-the-art error rates are very low, less than
2% for fingerprints and signature, and much less for iris
verification. Members of the Group have won the 1st

International Signature Verification Competition in 2004.
Other research at Sabanci University in this area focuses
on verification using signature, face, hand shape geometry,
voice and fingerprint modalities.

A recent topic in biometric verification is the privacy of
biometrics. Researchers within the Group interact with
researchers in the area of Security and Cryptography in
this newly developing, interdisciplinary area, to develop
biometric authentication schemes that protect users’ privacy.

Various biometric modalities have different verification rates and are suitable in different
applications.

Minutiae locations (marked with dots) are the main features used in verification. Here, two
fingerprint minutiae sets are combined to generate a combined biometric ID, hiding the
properties of individual fingerprints.



Digital archaeology: The goal is the automated
reconstruction of archaeological artifacts using computer
vision and pattern recognition techniques, to aid
archeological research. In archeological sites, there may be
thousands of pieces belonging to multiple objects. Using
techniques such as 3D shape modeling and multimedia
databases for archaeology, members of the Group develop
tools to help archeologists in locating pieces that fit together,

subject to geometrical, textural constraints.

Digital archaeology — solving a puzzle automatically.

Ambient Intelligence: Ambient intelligence can be
described as intelligent environments embedded with
distributed, networked computing elements, providing a
more natural and smart human-computer interaction. Work
in this area is concentrated in two directions:

[0 Intelligent Vehicles: Fusion of audio, visual data for
driver assistance, fusion of various sensors in vehicles
for driver behavior modeling, driver safety improvement
and driver identification

0 Intelligent man-machine interaction: Handwritten
mathematical expression recognition

Automatic recognition of handwritten mathematical expressions.

Biomedical Imaging: The work on biomedical imaging
concentrates on biomedical image formation and image
analysis techniques. Modalities of interest include X-ray
computed tomography, ultrasound, and magnetic resonance
(MR) imaging.

Some recent and ongoing projects are information-theoretic
image segmentation, shape-based segmentation, dynamic
cardiac imaging, and MR-based analysis and indexing of
iron deposition in the brain with application to early detection
of Alzheimer’s disease.

Faculty: Aytul Ercil, Berrin Yanikoglu, Mujdat Cetin,
Hakan Erdogan

Recent Projects (grouped by research topic):

SPICE : Signal, Image Processing and Pattern Recognition
for Intelligent Automation Center, supported by the European
Union FP6 program, 2005-2008.

A Robust Object Recognition and Pose Estimation System
for Robotic Applications. supported by Festo, Germany, 2002-
2004. Received the Interpro best R&D project award.

Privacy Protecting Biometric Verification Systems, supported
by the Scientific and Technological Research Council of Turkey

(TUBITAK), 105E165, 2006-2008.

ITR - 3D Form Models for the Representation, Manipulation,
and Recovery of Shape with Applications to Archeology and
Virtual Sculpting, supported by NSF, 2002-2005.

Computer Aided Reconstruction of Archeological Artifacts,
supported by TUBITAK EEAG 104E155.

DRIVE-SAFE Signal Processing and Advanced Information
Technologies for improving Driver/Driving Prudence and
Accident Reduction, supported by the State Planning
Organization of Turkey, 2005-2007.

IRON-DB: Image-based Analysis, Indexing, and Retrieval of
Brain Iron Deposition in Basal Ganglia, supported by the
European Union FP6 Marie Curie TOK program, 2006-2008.

Recent/Relevant Papers (grouped by research topic):

2-D Robust Recursive Least Squares Lattice Algorithm and
its Application to Defect Detection in Textured Images,
Meylani, R., Erttiztin, A., Ercil A., IEICE Trans. Fundamentals,
vol. E89-A, no.5, pp. 1484-1494, 2006.

The Classical Theory of Invariants and Object Recognition
using Algebraic Curves and Surfaces, Civi, H., Christopher, C.,
Ercil, A., Journal of Mathematical Imaging and Vision, vol. 19,
no. 3, pp. 239-255, November 2003.

Multimodal Person Identification for Human Vehicle
Interaction, Erzin, E., Yemez, Y., Tekalp, A. M., Ercil, A., Erdogan,
H., Abut, H., IEEE Multimedia, vol. 13, no. 2, pp. 18-31, Apr.
2006.

Face Recognition with Independent Component-based Super-
resolution, Sezer, O.G., Altunbasak, Y., Ercil A., Proc. of Visual
Communications and Image Processing 2006, San Jose, CA, SPIE
vol. 6077, 2006 (received best student paper award).

Identity Authentication Using Improved On-line Signature
Verification Method, Kholmatov, A., Yanikoglu, B., Pattern
Recognition Letters, vol. 26, no. 15, pp. 2400-2408, November
2005.

Combining Multiple Biometrics to Protect Privacy, Yanikoglu,
B., Kholmatov, A., Proc. of ICPR-BCTP Workshop, Cambridge,
England, Aug 2004.

A Texture Based Approach to Reconstruction of Archaeological
Finds, Sagiroglu, M. S., Ercil, A., Proc. of VAST 2005, pp. 137-
142, 2005.

A Nonparametric Statistical Method for Image Segmentation
using Information Theory and Curve Evolution, Kim, J.,
Fisher, J., Yezzi, A., Cetin, M. and Willsky, A. S., IEEE Trans.
Image Processing, vol. 14, no. 10, pp. 1486-1502, October 2005.




Cryptography and Information Security

With new developments in information-processing and
telecommunications, our personal and economic lives rely
more and more on our ability to transact over the electronic
medium in a secure way. The privacy, authenticity, and
integrity of the information transmitted or stored on
networked computers must be maintained at every point
of a transaction. The use of security services will establish
assurance and escalate trust in the digital world.

There are further challenges in providing security, privacy
and trust requirements in networked embedded systems
(e.g. sensor and actuator networks), pervasive and ubiquitous
computing platforms, RFID, and vehicular networks, where
resources are extremely limited.

The Cryptography and Information Security Group at
Sabanci University works on efficient implementations of
cryptographic primitives and security protocols (in terms
of area, time, power and energy), novel methods of key
distribution, key management, privacy and trust
establishments in networked embedded systems. In addition,
security, privacy and trust related problems in conventional
computer networks and systems, such as e-commerce,
peer-to-peer fair exchange, security management, e-voting,
PKIs, secure data mining algorithms, are among the
specialization areas of the Group.

One-sided relay attack in Bluetooth Authentication.

Faculty: Erkay Savas, Albert Levi
Recent Projects:

New Parameters in Embedded System Design: Security, Trust,
and Privacy, supported by the Scientific and Technological
Research Council of Turkey (TUBITAK), 105E089, 2006-2009.

Secure and Scalable Key Distribution in Ad Hoc and Sensor
Networks, supported by TUBITAK, 104E071, 2005 — 2009.

Design and Realization of Secure Sensor Network Node
Prototype on a Programmable Logic Device (FPGA), supported
by TUBITAK, 104E007, 2004-2007.

Recent/Relevant Papers:

Quarantine Region Scheme to Mitigate Spam Attacks in
Wireless Sensor Networks, Coskun, V., Cayircit E., Levi, A.,
Sancak, S., IEEE Transactions on Mobile Computing, vol. 5, no.8,
pp- 1074-1086, August 2006.

A Carry-Free Architecture for Montgomery Inversion, Savas,
E., IEEE Transactions on Computers, vol. 54, no. 12, pp. 1508-
1519, December 2005.

A Fair Multimedia Exchange Protocol, Oniz, C. C., Savas, E.,
Levi, A., 20th International Symposium on Computer and Information
Sciences (ISCIS 2005), Istanbul, Turkey, LNCS 3733, pp. 342-
351, October 2005.

Energy Efficient Software Implementation of Long Integer
Modular Arithmetic, Grofdschadl, J., Avanzi, R. M., Savas, E.,
Tillich, S., Cryptographic Hardware and Embedded Systems -
CHES 2005, Josyula R. Rao and Berk Sunar (Editors), LNCS 3659,
pp- 75-90, 2005.

Efficient Unified Montgomery Inversion with Multibit Shifting,
Savas, E., Naseer, M., Gutub, A. A-A., Koc, C. K., IEE Proc.
Computers and Digital Techniques, vol. 152, no. 4, pp. 489-498,
July 2005.

A Practical and Secure Communication Protocol in the
Bounded Storage Model, Savas, E., Sunar, B., ICN’05, LNCS
3421, 2005.

SeFER: A Secure, Flexible and Efficient Routing Protocol for
Distributed Sensor Networks, Oniz, C. C., Tasci, S. E., Savas,
E., Ercetin, O., Levi, A., EWSN 2005, 2nd European Workshop
on Sensor Networks, pp. 246-255, 2005.

Use of Nested Certificates for Efficient, Dynamic and Trust
Preserving Public Key Infrastructure, Levi, A., Caglayan, M.
U., Kog, C. K., ACM TISSEC Transactions on Information and
System Security, vol. 7, no. 1, pp. 21-59, 2004.

Relay Attacks on Bluetooth Authentication and Solutions,
Levi, A., Cetintas, E., Aydos, M., Kog, C. K., Caglayan, M. U.,
ISCIS 2004, LNCS 3280, pp. 278-289, 2004.

A sample sensor network and a quarantine region.




Natural Language Processing (NLP)

Natural language and speech processing aims to develop
technologies that enable computer systems interpret and
generate human languages. Such technologies have
applications in spelling and grammar correction in word
processing, question answering, text summarization,
interacting with computers with speech, language learning,
translation of text and speech from one language to another,
among many others. Computer systems employing such
technologies interact with users using human languages
instead of unnatural modalities such as keyboards or
mouse.

The NLP Group at Sabanci University works on developing
computational resources and technologies for Turkish and
deploying them in applications. Currently the Group has
ongoing funded projects in developing computational
grammars for Turkish, statistical machine translation
between Turkish and English, and developing sophisticated
language exploration applications for language learning
and linguistic learning.

Faculty: Kemal Oflazer
Recent Projects:

Statistical Machine Translation between English and Turkish,
supported by the Scientific and Technological Research Council
of Turkey (TUBITAK), 105E020, 2005 — 2008.

Developing a Lexical Functional Grammar for Turkish,
supported by TUBITAK, 105E021, 2005 — 2008.

LingBrowser: A NLP-based tool for Linguistic Exploration,
supported jointly by US NSF and TUBITAK, 104E075, 2005-
2008

Recent/Relevant Papers:

Morphology-Syntax Interface for Turkish LFG, Cetinoglu, O.,
Oflazer, K., Proc. of COLING/ACL 2006, Sydney, Australia, July
2006.

Initial Explorations in English to Turkish Statistical Machine
Translation, Durgar-El-Kahlout, 1., Oflazer, K., Proc. of Workshop
on Statistical Machine Translation, New York, NY, USA, June
2006.

Statistical Dependency Parsing for Turkish, Eryigit, G., Oflazer,
K., Proc. of EACL 2006, Trento, Italy, April 2006.

Using Finite State Technology in a Tool for Linguistic
Exploration, Oflazer, K., Erbas, D., Erdogmus, M., Proc. of
FSMNLP 2005, LNAI Helsinki, Finland, September, 2005.

Pronunciation Disambiguation in Turkish, Kulekci, O., Oflazer,
K., Proc. of ISCIS 2005, LNCS, Istanbul, Turkey, Oct. 2005.

Aligning Turkish and English Parallel Texts for Statistical
Machine Translation, Durgar-El —Kahlout, 1., Oflazer, K., Proc.
of ISCIS 2005, LNCS, Istanbul, Turkey, Oct. 2005.

The Architecture and the Implementation of a Finite State
Pronunciation Lexicon for Turkish, Oflazer, K., Inkelas, S.,
Computer Speech and Language, vol. 20, no. 1, 2006.

Lenient Morphological Analysis, Oflazer, K., Natural Language
Engineering, Special Issue on Finite State Methods in NLP , vol.
9, no. 1, 2003.

Dependency Parsing with an Extended Finite-state Approach,
Oflazer, K., Computational Linguistics, vol. 29, no. 4, 2003.

A Statistical Information Extraction System for Turkish,
Tar, G., Hakkani-Tur, D. Z., Oflazer, K., Natural Language
Engineering, vol.9, no. 2, 2003.

Building a Turkish Treebank, Oflazer, K, Say, B., Hakkani-Tur,
D. Z., Tar, G., Chapter in Treebanks, Anne Abeille (Editor), Kluwer
Academic Publishers, 2003.




Computer Graphics and Interactive
Technologies

Computer graphics (CG) is the field of visual computing,
where one utilizes computers both to generate visual images
synthetically, and to integrate or alter visual and spatial
information sampled from the real world. CG technology
enables creation of synthetic 3D or 2D environments and
user interfaces for different industries: entertainment
(movies, video games), simulation (medical, military),
scientific visualization and consumer electronics (mobile
phones, media players).

The primary objective of CG is to develop algorithms and
techniques to render objects either photo-realistic or inline
with artistic needs. For several application domains, the
environments are rendered in real-time (games, simulations)

or off-line (movies, scientific visualizations).

Real-time deformations.

From virtual reality to ubiquitous computing, interactive
technologies cover a large research domain. Interactivity
allows users to navigate, examine and modify real-time
environments. For virtual reality, the ultimate goal is to
have complete immersion of the user into the virtual
environment. On the other hand, for ubiquitous computing
the goal is to have users interact with invisible computers
embedded into their daily life, in a natural way.

Sabanci University Computer Graphics Laboratory is
focusing on real-time computer graphics and interactive
technologies. Main research areas are: animation and
simulation of deformable bodies, information visualization,
cultural heritage, mobile graphics and augmented reality.
In addition, the lab is heavily involved in teaching and
research aspects of interactive art; its members presented
installations in several new media exhibitions.

Faculty: Selim Balcisoy
Recent Projects:

GIS Supported Analysis of Management Problems in 3D,
supported by the Scientific and Technological Research Council
of Turkey (TUBITAK), 2006-2008.

Novel Representation and Interaction Techniques of Complex
Data Sets, supported by Sabanci University, 2006- 2008.

Visualization and Simulation of Human Tissue and Organs,
supported by TUBITAK, 2006-2009.

Development of Mobile Augmented Reality System for Cultural
Heritage, supported by TUBITAK, 2006-2011.

Recent/Relevant Papers:

Trans-disciplinary Avenues in Education: Computing and
Art, Balcisoy,S., Ayiter, E., Lecture Notes in Computer Science,
Vol. 3942, pp. 80-89, 2006.

3D Spatial Measurement Tools for Digitized Artifacts, Ozmen,
C., Balcisoy, S., Computer Applications and Quantitative Methods
in Archaeology, North Dakota, USA, 2006.

Resolving Order in Chaos: Navigation in Complex Data Sets,
Artut S., Ayiter, E., Balcisoy, S., Germen, M., Sharir, Y., Toward
A Science of Consciousness, Arizona, USA, 2006.

A Mobile Navigation Application on PDA.




Data Mining

Data is being collected and stored for various commercial
and scientific reasons. Customer transactions, healthcare
data, web click streams, genome data are only a few of
such data sources. With data mining, one can turn this
pile of data into useful knowledge in the form of patterns,
or predictive models.

Popularity of data mining is due to its wide spectrum of
applications from customer relationship management to
healthcare and bioinformatics. For instance, many
companies collect data about their customers in the form
of demographics and shopping behavior. Data mining
techniques applied are then used to segment the customers
into homogeneous groups for better customer relationship
management.

The main challenges in data mining are the size, complexity,
and ubiquitous nature of data. There is also the issue of
privacy when dealing with personal data: nobody wants
their shopping behavior to be public, while they like it when
they are offered suitable alternatives based on other
customers’ purchasing information.

Data mining research at Sabanci University mainly
concentrates on data mining algorithms and its applications,

with a special emphasis on privacy.

Faculty Members: Yiicel Saygin
Recent Projects:

Kdubiq: (Knowledge Discovery in Ubiquitous Environments),
funded by the European Union FP6 Programme, Future and
Emerging Technologies Open (FET), 2005- 2008.

GeoPKDD (Geographic Privacy-aware Knowledge Discovery
and Delivery), funded by the European Union FET, 2005-2008.

CODMINE: Confientiality of Data against Data Mining Methods,
funded by the European Commission, FP 5, IST FET, 2002-2003.

Access Control Models for Privacy Preserving Data Mining,

funded by the Scientific and Technological Research Council of
Turkey (TUBITAK) and French Ministry of Foreign Affairs (EGIDE),
2004-2006.

Recent/Relevant Papers:

Processing Count Queries over Event Streams at Multiple
Time Granularities, Unal, A., Saygin, Y., Ulusoy, O., Information
Sciences, vol. 176, iss. 14, July 2006.

Value Of Information Gained from Data Mining in the Context
of Information Sharing, Saygin, Y., Reisman, A., Wang, Y.,
IEEE Transactions on Engineering Management, vol. 51, no. 4,
November 2004.

State-of-the-Art in Privacy Preserving Data Mining, Verykios,
V. S., Bertino, E., Parasiliti, L., Favino, I. N., Saygin, Y.,
Theodoridis, Y., Sigmod Record, vol. 33, no. 1, 2004.

Association Rule Hiding, Verykios, V. S., Elmagarmid, A.,
Bertino, E., Saygin, Y., Dasseni E., IEEE Transactions on
Knowledge and Data Engineering, vol. 16, no. 4, 2004.

Exploiting Data Mining Techniques for Broadcasting Data in
Mobile Computing Environments, Saygin, Y., Ulusoy, O., IEEE
Transactions on Knowledge and Data Engineering, vol. 14, no.
6, 2002.

Using Unknowns to Prevent the Discovery of Association
Rules, Saygin, Y., Verykios V.S., Clifton, C., Sigmod Record , vol.
30, no. 4, 2001.




Formal Methods for Software Reliability

Software is said to be one of the most complicated artifacts
that human beings have ever created. Despite their relatively
short history, pervasive use of software systems has brought
the correctness concern under the spotlight. The cost of a
malfunctioning software system may range from losing
customers annoyed by inconveniences, to losing lives due
to errors in safety critical software systems like those in
military applications, health industry applications, etc.

Computer scientists have been working on methods that
would help software developers to build correct software
systems for decades. Although we are still far away from
mature engineering approach to build correctly functioning
software, the progress that has been made in this direction
is remarkable.

On one hand, there are software engineering techniques
which are mainly best practice approaches for the process
of software development. On the other hand, there are also
mathematical techniques called “Formal Methods” that can
be used to show if a software system is correct or not.

Formal verification techniques (e.g., Model Checking,
Theorem Proving) use formal languages to specify a software
system (what the system should do) and to describe a
software system (what the system does), and compare the
specification and the description of the system by using
mathematical means. Formal approach to software testing
is similarly based on mathematical concepts to produce
efficient and wide coverage test suites to test a software
product.

At Sabanci University, formal methods research focuses
on model checking and finite state machine based testing.

Faculty: Husnu Yenigtin
Recent/Relevant Papers:

Using Distinguishing and UIO Sequences Together in a
Checking Sequence, Yalcin, M.C., Yenigtin, H., Proc. of 18th
IFIP TC6/ WG 6.1 International Conference (TestCom 2006), New
York, USA - LNCS 3964, pp. 259-273, 2006.

Recovering the Lattice of Repetitive Subfunctions, Jourdan,
G.V., Ural, H., Yenigtin, H., Proc. of 20th International Symposium
on Information and Computer Sciences (ISCIS), Istanbul, Turkey
- LNCS, October 26-28, 2005.

Generalizing Redundancy Elimination in Checking Sequences,
Tekle, K. T., Ural, H., Yal¢in, M.C., Yenigtin, H., Proc. of 20th
International Symposium on Information and Computer Sciences
(ISCIS), Istanbul, Turkey - LNCS, October 26-28, 2005.

Combining Software and Hardware Verification Techniques,
Kurshan, R.P., Levin, V., Minea, M., Peled, D., Yenigtin, H.,
Formal Methods in Systems Design, 21(3), 2002.

Compressing Transitions for Model Checking, Kurshan, R.P.,
Levin, V., Yenigtn, H., 14th International Conference on Computer
Aided Verification (CAV), Copenhagen, Denmark, July, 27-31,
2002.

Static Partial Order Reduction, Kurshan, R.P., Levin, V., Minea,
M., Peled, D., Yenigtin, H., TACAS 98 - LNCS, vol. 1384, pp. 345-
357, 1998.

Verifying Hardware in its Software Context, Kurshan, R.P.,
Levin, V., Minea, M., Peled, D., Yenigtin, H., ICCAD - LNCS, pp.
742-749, San Jose CA USA, 1997.




manufacturing systems/industrial engineering

Research within the Manufacturing Systems and Industrial
Engineering Program at Sabanci University focuses on:

[ Optimization and Decision Theory (theory and
applications of mathematical programming, heuristics
design, decision making under uncertainty).

[ Production and Logistics Systems Planning in
Supply Chains (production scheduling, production
and distribution planning, transportation problems,
vehicle routing, container terminal operations).

[ Manufacturing Processes and Equipment (modeling
and analysis of machining tools and processes).

[ Innovation and Manufacturing Strategies (innovation
and R&D management, benchmarking, innovation
clusters, collaboration process among firms).

Optimization and Decision Theory

The Institute for Operations Research and the Management
Sciences (INFORMS) defines operations research as “the
discipline of applying advanced analytical methods to help
better decisions”. In other words, operations research is a
scientific field that utilizes mathematical models,
optimization, statistics and algorithms in order to enable
better decision making in the effective design, as well as
operation of systems across many different scientific fields.

It is hard to imagine any science or engineering discipline,
where optimization and/or decision theoretical models are
not of major concern. Telecommunication systems,

engineering design, logistics networks, manufacturing
plants, biological and financial systems -to name a few-

rely heavily on optimization approaches.

Optimization is complicated when local extrema exist.

For instance, an important design problem in structural
mechanics is solved by finding the optimal solution of the
corresponding equilibrium problem. Moreover, companies
can reduce their costs significantly by applying
optimization techniques in order to design and operate
their supply chains.

The Optimization and Decision Theory research at Sabanci
University mainly involves the development of algorithms
based on linear, nonlinear, integer, dynamic and stochastic
programming techniques. Frequently, optimal algorithms
require excessive computational resources and time when
applied to major problems encountered in real life. In such
cases, it is crucial to develop effective heuristic algorithms




by exploiting the problem structure. Hence, research in
this Group employs both classical heuristics and
metaheuristics, which have become increasingly popular
recently.

The set of problems studied in the group includes, but is
not restricted to: machine tool selection, energy efficient
routing in wireless sensor and ad hoc networks, global
optimization, constrained optimization and project
scheduling.

Energy Efficient Design and Operation
of Wireless Sensor and Ad Hoc
Networks

In recent years, breakthroughs in wireless and sensor
technology have made small and inexpensive sensors
widely available. In a wide range of areas, such as
manufacturing, inventory control, the military,
agriculture, and security, sensor networks have the
potential to revolutionize monitoring and control
applications by enabling real time information collection
and response. In these networks, energy efficient
operation in a battery-limited environment, topology
control and routing offer operations researchers
challenges and opportunities for further study.

Faculty: ilker Birbil, Kerem Biilbtil, Erhan Budak, Biilent Catay,
Gurdal Ertek, Murat Kaya, Kemal Kili¢, Nilay Noyan,
Giiveng Sahin, Guindtiz Ulusoy, Tonguc Unltiyurt

Recent/Relevant Papers:

A decision support system for machine selection, Arslan,
M.C., Catay, B., Budak, E., Journal of Manufacturing Technology
Management, 15 (1), 101-109, 2004.

Equilibrium constrained optimization problems, Birbil, S.i,,
Bouza, G., Frenk, J.B.G., Still, G., European Journal of Operational
Research, 169 (3), 1108-1127, 2006.

Joint sensor selection and data routing in sensor networks,
Ercetin, O., Gurbtiz, O., Balbtl, K., Aksu, A., Networking: Lecture
Notes in Computer Science, 3462, 828-839, 2005.

Client-contractor bargaining on net present value in the
context of a project with limited resources, Kavlak, N.,
Ulusoy, G., Birbil, S.1., Serifoglu, F.S., In B. Durmusoglu and C.
Kahraman (Eds.), Proc. of the 35th Int. Conf. on Comp. & Ind.
Eng., Istanbul, Turkey, 1, 1109-1114, 2005.

A bi-objective genetic algorithm approach to risk mitigation
in project scheduling, Kili¢c, M., Ulusoy, G., Serifoglu, F.S.,
International Journal of Production Economics, 2006 (in press).

Minimum power multicasting with delay bound constraints
in ad hoc wireless networks, Kundakgioglu, O.E., Bulbiil, K.,
Unlayurt, T., Kilig, K., Ercetin, O., ISCIS 2005, Advances in
Computer Science and Engineering Series, 252-263, 2005.

Production and Logistics Systems
Planning in Supply Chains

A production and logistics system is an integrated system
consisting of various entities that work together in order
to acquire raw materials, convert these raw materials into
specified final products, and deliver these final products
to markets.

The production section of these systems includes the design
and management of the entire manufacturing process. The
logistics section determines how raw materials are sourced
and transported from suppliers to plants, how products
are retrieved and delivered from plants to distribution
centers/warehouses to retailers, as well as how return
commodities are transported back (reverse logistics). The
typical production and logistics system consists of: (1)
suppliers of components and raw materials; (2)
manufacturing plants; (3) zero, one, or more distribution
echelons with distribution centers/warehouses; (4)
customers; (5) recycling centers for used products and
returned packaging containers; and (6) transportation
channels that link all of the above components.

Optimization tools are efficiently employed for logistic network configuration in designing
supply chains (Background map: Turkish State Railways).

Over the last decades, competitive pressures have posed
the challenge of simultaneously prioritizing the four
dimensions of competition: flexibility, cost, quality, and
timely delivery. In addition to these dimensions, other
factors such as the speed with which products are designed,
produced, and distributed, as well as the need for higher
efficiency and lower operational costs, are forcing companies
to continuously search for ways to improve their supply
chain operations. Deterministic or stochastic optimization
models and algorithms, decision support systems, and to
computerized analysis tools are used to improve the
performance of the production and logistics systems of
companies in order to remain competitive under the threat
of increasing competition.




The research done in this area within Sabanci University

primarily addresses the production and logistics systems Strategic Level Three Stage

planning problems using mathematical programming Production Distribution Planning
models, in addition to developing heuristics. Some of the

studied problems include, but are not restricted to: the In a typical production-distribution problem, the

scheduling of jobs in a production facility, transportation objective is to minimize all relevant costs such as

problems, vehicle routing, production and distribution those associated with production, inventory,

planning and the optimization of container terminal transportation, and capacity expansion. In this

operations. research, a three stage production-distribution
network with multiple suppliers, multiple producers,
and multiple distributors is employed for a single
item with deterministic demand. The constraints
include the production capacities of the suppliers
and producers, and the transportation capacities of
the corresponding network. On the other hand, all
capacities can be increased at a fixed cost. Three
linear programming relaxation-based heuristics have
been developed in order to efficiently solve the arising
0-1 mixed integer program.

Warehouse management is an essential part of logistic systems planning.

Faculty: Kerem Bulbul, Bulent Catay, Murat Kaya,
Guvenge Sahin, Guindtiz Ulusoy, Tongu¢ Unltyurt

Recent/Relevant Papers:

Preemption in single machine earliness/ tardiness scheduling,
Bulbil, K., Kaminsky, P., Yano, C.A., Journal of Scheduling (in
press).

Chapter on classic transportation problems, Bulbul, K.,
Ulusoy, G., Sen, A., Logistics Engineering Handbook, CRC Press
(in press).

Capacity allocation with machine duplication in
semiconductor manufacturing, Catay, B., Erenglc, S.S.,
Vakharia, A.J., Naval Research Logistics, 52(7), 659-667, 2005.

A revised ant colony system for the vehicle routing problem
with time windows, Gokce, E. 1., Catay, B., In B. Durmusoglu
and C. Kahraman (Eds.), Proc. of the 35th Int. Conf. on Comp. &
Ind. Eng., Turkey, 2, 813-818, 2005.

Space allocation and location matching in container terminals,
Unltiyurt, T., Ozdemir, H.M., Proc. of 10th EWGT Meeting and
16th Mini-EURO Conference, Poznan, Poland, 367-373, 2005.

A dual GA approach to capacitated vehicle routing problem
with simultaneous pick-up and deliveries, Vural, A.V., Catay,
B., Eksioglu, B., Proc. of the IIE Research Conference, Atlanta,
Georgia, 2005.

Strategic level three-stage production distribution planning
with capacity expansion, Yilmaz, P., Catay, B., Computers &

Industrial Engineering (in press).
Muiltimodal transportation solutions are becoming more popular with the growth of the global
supply chains.




Manufacturing Processes and Equipment

Market conditions demand, at an increasing pace, faster
and cheaper manufacturing of products of high quality.
Considering the complex nature of manufacturing processes
and systems, these factors can only be achieved through
detailed engineering analyses. Modeling, monitoring, and
automation in manufacturing enable the identification of
optimal process conditions; furthermore, their maintenance
throughout the production operations yields increased
productivity, thus troubleshooting problems or helping to
avoid them. Moreover, such analyses can be used in
developing unmanned manufacturing systems. They are,
as a result, the most important aspects of manufacturing
process research, which employs analytical, numerical, or
experimental methods. A significant increase in productivity
and quality can be achieved as a result of these studies.

Stability diagrams are used for high performance machining.

Dynamic testing and modal analysis are used in process stability analysis and machine tool
evaluations.

One of the focus areas within the Manufacturing Processes
Group is machining processes and machine tools. High
flexibility and ability to produce super quality products
make machining one of industry’s mostly commonly used
manufacturing processes. However, machining is also one
of the most complicated processes because of the complex
process physics and sophisticated equipment used.
Performance and precision in machining can be limited
due to problems related to the process and the machine
tool, such as high cutting forces, static and dynamic
deformations of the structures, process stability, tool
condition, and so on. The modeling and monitoring of the
machining processes and machine tools are therefore key
ways of avoiding these problems and increasing productivity.
In order to achieve these benefits, research is now being
undertaken in several fields such as process mechanics,
structural dynamics, process dynamics and stability,
CAD/CAM integration and process optimization, thus
demonstrating the multidisciplinary nature of manufacturing
research.

Theoretical studies must be accompanied by practical
applications to achieve a strong, well-balanced
manufacturing program. In line with this goal, the
manufacturing labs at Sabanci University are well-equipped
with state-of-the-art equipment, including high speed and
multi axis machine tools as well as various measurement
and inspection systems. All studies are complemented with
experiments not only to verify theoretical results but also
improve students’ skills in practice as well as in the
laboratory. There are, for example, several externally funded
projects supported by industry and TUBITAK. Some of the
current projects include, but are not limited to: the modeling
and optimization of multi axis machining operations; the
modeling dynamics of machine tool components; the
simulation of broaching processes; and the stability of
turning, boring, as well as micro milling processes. Another
closely related on-going project sponsored by TUBITAK
aims at developing a production monitoring system using
RFID tags placed on the parts. Information such as time,
process order, production station will be collected in real
time and analyzed using the developed database and analysis
software in order to facilitate dynamic scheduling, bottleneck
management, quality analysis, process control, etc.




Multi axis milling, one of the current research projects focusing on process modeling and
optimization.

Faculty: Erhan Budak
Recent/Relevant Papers:

A modeling approach for analysis and improvement of spindle-
holder-tool assembly dynamics, Budak, E., Ertiirk, A., Ozgtiven,
H.N., Annals of the CIRP, 56 (1), 2006.

Analytical modeling of chatter stability in turning and boring,
OzIu, E., Budak, E., Proc. of the 2nd Int. Conference on High
Speed Cutting, Vancouver, Canada, 2006.

Optimization of 5-axis milling operations using process
models, Tung, T., Oztirk, E., Budak, E., Proc. of the 9th CIRP
Int. Workshop on Mod. of Mach. Oper., Bled, Slovenia, 2006.

Analytical methods for high performance milling-Part I and
Part II, Budak, E., Int. Journal of Machine Tools and Manufacture,
2006 (in press).

Modeling of 5-Axis forces, Oztiirk, E., Budak, E., Proc. of the
8th Int. Workshop on Modeling of Machining Operations, Chemnitz,
Germany, 319-326, 2005.

Maximization of chatter free material removal rate in end
milling using analytical methods, Tekeli, A., Budak, E., Journal
of Machining Science and Technology, 9, 147-167, 2005.

An analytical design method for milling cutters with non
constant pitch to increase stability- part I: Theory/Part II:
application, Budak, E., ASME Journal of Manufacturing Science
and Engineering, 125, 29-38, 2003.

Innovation and Manufacturing Strategies

Innovation and manufacturing strategies are among the
major factors determining a firm’s long term competitiveness.
The four facets of innovation: product, process, organization,
and marketing, as well as knowledge intensity of
manufacturing, all contribute to increased added value
and, hence, to increased productivity and competitiveness.

In manufacturing firms, manufacturing can contribute to
the competitiveness of a firm by employing manufacturing
processes that give the firm a distinct advantage over its
competitors and by supporting the marketing function to
win orders in the market place. In order to accomplish
these tasks effectively, the manufacturing function should
be actively involved in the evolution and implementation
of a business strategy. Hence, the manufacturing function
must proactively develop its own strategy, in line with the
firm’s objectives, to ensure the overall success of the firm.

At Sabanci University, the scope of the research in this
area covers innovation management at the firm level,
benchmarking at the sector level, innovation clusters,
collaboration process among

Recent research has focused on
innovation in manufacturing,
conducted in partnership with a
consortium of eight European
countries led by the Fraunhofer
Institute for Systems and Innovation
Research. On completing the first
stage in 2005, the second stage,
was embarked upon, with two
additional countries participating

The lead users are the source
of many radical innovations.

Another project in progress is the Strategy Development for
SMEs in Clusters (SMEexcel) project sponsored by the
Leonardo da Vinci Program of the European Commission.

in the same consortium.

The Project’s objective is to develop a methodology and
training program to support the collaboration of SMEs in
clusters.




Faculty: Guinduz Ulusoy, Kemal Kili¢, Blilent Catay
Recent/Relevant Papers:

An assessment of supply chain and innovation management
practices in the manufacturing industries in Turkey, Ulusoy,
G., International Journal of Prod. Econ.s, 86, 3, 251-270, 2003.

Competitiveness strategies, business excellence and e-
business strategies in machine manufacturing industry,
Ulusoy, G., Catay, B., Denizel, M., Arikan, Y., TUSIAD, Istanbul,
2002.

Competitive manufacturing strategies for the manufacturing
industries in Turkey, Ulusoy, G., Proc. of EUROMA-POMS
Meeting, Cernobbio, Lake Como, 313-322, 2003.

Competition through collaboration: Insights from an initiative
in the Turkish textile supply chain, Cetindamar, D., Catay,
B., Basmaci, O.S., Supply Chain Management: An International
Journal, 10(4), 238-240, 2005.

Improving the performance of technology partnerships: a
case study in the Turkish textile industry, Cetindamar D.,
Catay B., Basmaci, O.S., Handbook of Business Strategy, Emerald
Publishing, 319-324, 2006.

Competition and collaboration, Ulusoy, G., Cetindamar, D.,
Akin, H.B., Bulut, C., Yegenoglu, H., Manufacturing Innovation
Study 2004/2005, Report No. 2, Sabanci University, Istanbul,
2005.

R&D, new product development, innovation, Ulusoy, G.,
Cetindamar, D., Akin, H.B., Bulut, C., Yegenoglu, H.,
Manufacturing Innovation Study 2004/2005, Report No. 8, Sabanci
University, Istanbul, 2006.

Innovation Models and Applications
in Manufacturing Firms

In a current project, sponsored by the Scientific and
Technological Research Council of Turkey (TUBITAK),
the factors that lead to sustainable innovations in
firms and clusters formed by innovation centers
such as firms, universities, research centers, and
others, are explored. The analysis will be based on
empirical data gathered through questionnaires and
case studies. The results are expected to assist
companies in their understanding of the mechanisms
that generate incremental or radical innovations.
Furthermore, an additional goal is to establish the
relationship between the innovative capability and

the competitiveness of firms.




mathematics

The research within the Mathematics Group at Sabanci
University focus on:

[ Algebra, Number Theory and Applications (finite
fields, curves over finite fields, algebraic coding theory,
pseudorandom number generators).

[ Analysis (functional and complex analysis, differential
equations, probability and distributions)

Algebra, Number Theory and Applications

The theory of finite fields has a long tradition in mathematics.
Originating from problems in number theory (Euler, Gauss),
the theory was first developed purely out of mathematical
curiosity. For a long time, this theory was used exclusively
in pure mathematics, in areas such as number theory,
algebraic geometry, group theory, and so on, without any
relevance to applications. The situation changed dramatically
with the development of modern information technologies.
Finite fields were recognized to provide a natural framework
for a wide variety of applications, particularly in information
transmission and data security.

The research areas of the Number Theory/Algebra Group
at Sabanci University include several aspects of the theory
of finite fields, in particular, curves over finite fields and
their applications to coding theory, as well as the generation
and analysis of pseudorandom numbers.

There has been tremendous research activity in the last
decades focusing on curves over finite fields, or equivalently

algebraic function fields over finite fields. Interesting results
were obtained, such as the construction (by A. Garcia and
H. Stichtenoth) of explicit towers of function fields meeting
the Vladut-Drinfeld bound.

A tower of function fields is an infinite sequence of
function field extensions with certain properties and
is asymptotically good if the ratio of the number of
rational places to the genus has a positive limit. The
use of ‘good’ towers enables the construction of code

families with very good asymptotic properties. Recent

results on towers also find applications in the
construction of cryptographically strong
pseudorandom sequences.

Ramification structure of an asymptotically good tower.




The active, international collaboration of the Number
Theory/Algebra Group is reflected by recent events such
as September Research on Curves over Finite Fields and the
SU Lecture Series on Coding Theory and Cryptography.

Poster: Semester on Curves, Codes, and Cryptography.

Faculty: Cem Guneri, Wilfried Meidl, Henning Stichtenoth,
Alev Topuzoglu

Recent/Relevant Papers:

Improvements on generalized Hamming weights of some
trace codes, Guneri, C., Ozbudak, F., Des. Codes Cryptogr., 39,
215 - 231, 2006.

Artin-Schreier curves and weights of two-dimensional cyclic
codes, Guneri, C., Finite Fields Appl.,, 10, 481 — 505, 2004.

A bound on the number of rational points of certain Artin-
Schreier families, Glineri, C., Comm. Algebra, 30, 4251 — 4265,
2002.

Some notes on the linear complexity of Sidelnikov-Lempel-
Cohn-Eastman sequences, Meidl, W., Winterhof, A., Des. Codes
Cryptogr., 38, 159 — 178, 2006.

Enumeration results on linear complexity profiles and lattice
profiles, Meidl, W., J. Complexity, 22, 275 — 286, 2006.

On the stability of 2n-periodic binary sequences, Meidl, W.,
IEEE Trans. Inform. Theory, 51, 1151 — 1155, 2005.

A simplified proof for the limit of a tower over a cubic finite
field, Bassa, A., Stichtenoth, H. Journal of Number Theory, to
appear, 2006.

An explicit tower of function fields over cubic finite fields
and Zink’s lower bound, Bezerra, J., Garcia, A., Stichtenoth,
H., J. Reine Angew. Math., 589, 159 — 199, 2005.

Excellent nonlinear codes from function fields, Stichtenoth,
H., Xing, C., [EEE Trans. Inform.. Theory, 51, 4044 — 4046, 2005.

Pseudorandom sequences, Topuzoglu, A., Winterhof, A., in:
Topics in Geometry, Coding Theory and Cryptography, Algebra
and Applications, Springer Verlag, to appear, 2006.

On the linear complexity profile of nonlinear congruential
pseudorandom number generators of higher orders, Topuzoglu,
A., Winterhof, A., Appl. Algebra Engrg. Comm. Comput., 16,
219 - 228, 2005.

Analysis

The research interests of the Analysis Group lie mainly in
Functional Analysis and Complex Analysis with emphasis
on the structure theory of locally convex spaces; in particular,
spaces of analytic, harmonic, and infinitely differentiable
functions of several variables.

The following areas are of particular interest: linear
topological invariants, isomorphisms and bases in locally
convex spaces; complex potential theory, approximation
and interpolation of analytic and harmonic functions,
composition operators on analytic function spaces;
probability measures in infinite dimensional spaces, non-
linear theory of distributions; as well as operator theory,
pseudo-differential operators and partial differential
equations. In this mathematical landscape, geometry,
functional analysis, complex and real analyses work together
to create a rich set of phenomena, many of which still have
to be understood.

The Analysis Group initiated the Istanbul Analysis Seminars,
which takes place every Friday. Furthermore, the Group is
part of an international network for Functional and Complex
Analysis comprising other groups from Wuppertal, Trier,
Valencia, Ann Arbor, Poznan, Duesseldorf, Krakow,
Rostov-on-Don, Uppsala, Tel Aviv, Toulouse. In the frame
of this network, the conference on Real Analytic and Complex
Analytic Methods in Functional Analysis was hosted by
Sabanci University (September 20-24, 2004). This Conference
was preceded by three others, Linear Topological Spaces
and Complex Analysis (Edirne, 1994, 1996, 1999), as well
as the summer semester in Complex Potential Theory (Feza
Gursey Institute, 1999).

Additionally, some Group members also take part in the
Istanbul Seminars in Partial Differential Equations and
Applications, as well as in related projects involving several
Istanbul universities.

2004 conference participants.




Faculty: Aydin Aytuna, Ulug Capar, Albert Erkip, Tosun Terzioglu,
Vyacheslav Zaharyuta

Recent/Relevant Papers:

Holomorphic functional calculus for operators on a locally
convex space, Arikan, H., Runov, L., Zaharyuta, V., Results
Math., 43, 23 — 36, 2003.

Width asymptotics for a pair of Reinhardt domains, Aytuna,
A., Rashkovskii, A., Zaharyuta, V., Ann. Polon. Math., 78, 31 —
38, 2002.

Generalization of a theorem of Bohr for bases in spaces of

holomorphic functions of several complex variables, Aizenberg,
L., Aytuna, A., Djakov, P., J. Math. Anal. Appl., 258, 429 — 447,
2001.

An abstract approach to Bohr’s phenomenon, Aizenberg, L.,
Aytuna, A., Djakov, P., Proc. Amer. Math. Soc., 128, 2611-2619,
2000.

An overall view of stochastics in Colombeau related algebras,
Capar, U., Aktuglu, H., Progress in Probability, Birkhauser, ed.
by Capar, U. and Ustiinel, A.S., 53, 67 — 90, 2003.

A new construction of random Colombeau distributions,
Capar, U., Aktuglu, H., Statist. Probab. Lett., 54, 291 — 299,
2001.

Existence of solutions of the Dirichlet problem for
, Caliskan, N., Erkip, A.K., Nonlinear
Anal., 39, 241-245, 2002.

On some normability conditions, Terzioglu, T., Yurdakul, M.,
Zaharyuta, V., Math. Nachr., 275, 1714 — 1725, 2005.

Multirectangular invariants for power Kothe spaces, Chalov,
P., Terzioglu, T., Zaharyuta, V., J. Math. Anal. Appl., 297, 673
- 695, 2004.

Factorization of unbounded operators on Kothe spaces,
Terzioglu, T., Yurdakul, M., Zaharyuta, V., Studia Math., 161,
61 - 70, 2004.

Bounded factorization property for Fréchet spaces, Terzioglu,
T., Zaharyuta, V., Math. Nachr., 253, 81 — 91, 2003.

On approximation by special analytic polyhedral pairs,
Zaharyuta, V., Ann. Polon. Math., 80, 243 — 256, 2003.

Inequalities for harmonic functions on spheroids and their
applications, Zaharyuta, V., Indiana Univ. Math. J., 50, 1047
- 1073, 2001.

Some members of the group at the “September Research on Curves over Finite Fields”.




physics

The research within the Physics Group at Sabanci University
focus on:

[ High energy astrophysics

[ Condensed matter physics

[ Mathematical physics

U History of science

High Energy Astrophysics

High Energy Astrophysics research at Sabanci University
concentrates on the structure, dynamics, and evolution of
neutron stars, black holes, white dwarfs, matter in their
environments, as well as the radiation emitted by these
compact objects.

This research particularly aims at understanding the
structure of matter at the highest densities, up to and
beyond 10'° g / cm®, under extreme magnetic fields of up
to10'® G and the most rapid possible rotation rates, with
rotation periods as short as milliseconds. Theoretical
research, as well as observations with international x-ray

Left, detection of a previously unknown X-ray source with INTEGRAL. Right, optical identification
of the source as an active galactic nucleus in a pair of interacting galaxies.

and gamma ray observatory satellites, in addition to optical
observations at the TUBITAK National Observatory, are
pursued. The Sabanci University Astrophysics and Space
Forum also hosts workshops and fosters scientific
collaboration with astrophysicists in Turkey and abroad.

Faculty: Ali Alpar (member, Turkish Academy of Sciences),
Unal Ertan, Ersin Gogtis, Emrah Kalemci, Hakk: Ogelman
(adjunct, member of Turkish Academy of Sciences)

Recent Projects:

Astrophysics of Neutron Stars, supported by EU, under the
Marie Curie Transfer of Knowledge Program, 2007-2011.

EU 6t! Framework Marie Curie International Reintegration
Grant (Emrah Kalemci).

TUBA-GEBIP Young Scientist Award (Ersin Gégiis), 2004-2007.

TUBITAK National Young Researcher Carreer Development
Award (Ersin G6giis).

Recent/Relevant Papers:

Disks surviving the radiation pressure of radio pulsars, Eksi,
K.Y., Alpar, M.A., Astrophysical Journal, 620, 390, 2005.

On the rotational dynamics of magnetically threaded disks
around neutron stars, Erkut, M.H., Alpar, M.A., Astrophysical
Journal, 617, 461, 2004.

On the radio emission following the August 27 giant flare of
SGR 1900+14, Ertan, U, Cheng, K.S., New Astronomy, 9, 503,
2004.

On the infrared, optical, and high-energy emission from the
anomalous X-ray pulsar 4U 0142+61, Ertan, U, Cheng, K.S.,
Astrophysical Journal, 605, 840, 2004.

X-ray and infrared enhancement of anomalous x-ray pulsar
IE 2259+586, Ertan, U., Gogus, E., Alpar, M.A., Astrophysical
Journal, 640, 435, 2006.

Chandra localization of XTE 1906+090 and discovery of its
optical and infrared counterparts, Gogus, E., Patel, S.K.,
Wilson, C.A., Woods, P.M., Finger, M.H., Kouveliotou, C.,
Astrophysical Journal, 632, 1069, 2005.

Searching for annihilation radiation from SN 1006 with SPI
on INTEGRAL, Kalemci, E., Boggs, S. E., Milne, P. A., Reynolds,
S. P., Astrophysical Journal Letters, 640, 55, 2006.

Constraints on a putative pulsar in SN 1987A, Ogelman, H.,
Alpar, M.A., Astrophysical Journal, 603, L33, 2004.




Condensed Matter Physics

The Experimental Condensed Matter Physics Group mainly
focuses on the electronic and magnetic properties of
nanostructures and low dimensional electronic systems
under extreme physical conditions (temperatures near
absolute zero and very high magnetic fields). Specimens
are patterned by electron beam lithography and have
features down to a few tens of nanometers. The behavior
of charge carriers under these conditions represents
transport regimes not only interesting for basic research
but also adaptable for novel electronic device applications.

The Group is also developing scientific instruments for their
research. A scanning tunneling microscope (STM) that will
operate at ultra high vacuum, cryogenic temperatures and
magnetic field is now being built. STM is to be used as a
surface science tool. It is also used to create structures
with dimensions down to the atomic level and to probe
their properties.

The main areas of interest in theoretical condensed matter
physics are superconductivity and mesoscopic physics.
Recent developments in the experimental realization of
nanometer-sized structures have motivated several studies
on fundamental problems in superconductivity and
magnetism at small scales. The behavior of the order
parameter, for example, was one of our recent research
problems.

Other research fields in the Group are quantum entanglement
and decoherence - not only fundamental concepts of quantum
mechanics but also important challenges in the construction
of quantum computers.

A hot electron device which is used to investigate conductance of 2-dimensional nanostructures.

Quantum transport and nanoelectronics lab: superconducting magnet cryostat and
sensitive electrical characterization setup.

Faculty: Zafer Gedik, Ismet I. Kaya
Recent Projects:

Directional Electron Scattering and Multiplication in Two
Dimensional Electron Systems, supported by the Scientific
and Technological Research Council of Turkey (TUBITAK),
2005-2007.

TUBA-GEBIP Young Scientist Award (Z. Gedik), 2002-2004.

Recent/Relevant Papers:

Spin bath decoherence of quantum entanglement, Gedik, Z.,
Solid State Communications, 138, 82, 2006.

Dual-probe scanning tunneling microscope for study of
nanoscale metal-semiconductor interfaces, Yi, W., Kaya, 1. 1.,
Altfeder, I. B., Appelbaum, I., Chen, D. M., Narayanamurti., V.,
Review of Scientific Instruments, 76, 063711, 2005.




Mathematical Physics

String theory is generally considered to be the most promising
candidate for the quantum theory of gravity and the Theory
of Everything (TOE). Superstrings contain bosons (such as
photons and gravitons) as well as fermions (such as electrons)
with strictly specified interactions. From a mathematical
point of view, bosonic string states and vertex operators
offer the most direct representation of the Monster, the
biggest simple finite group. The structure constants of the
Fake Monster Lie algebra can be shown to be identical with
3-string amplitudes, suggesting that the natural symmetry
of String Field theory may be based on the Monster. Other
sporadic finite groups and hyperbolic Lie algebras are
worthy of study due to the insights they may provide into
string theory. Furthermore, string theory can still be useful
in hadron phenomenology, where it originated.

Although string theories require 10 or 11 or 26 dimensional
space-times, our perceived universe is four dimensional.
This may be a consequence of some very special properties
of 4-manifolds. For example, there are uncountably many
distinct R*’s. 4-manifolds are also unique in harboring self-
dual gauge fields and Weyl spinors when the metric has
Euclidean signature. The study of smooth structures on
4-manifolds is most efficiently done via Seiberg-Witten
theory, which reveals further connections between the
geometry and the privileged matter living on it.

Faculty: Cihan Saclioglu
Recent/Relevant Papers:

Self-dual fields harbored by a Kerr-Taub-bolt instanton, Aliev,
A. N., Saclioglu, C., Physics Letters, B 632, 725, 2006.

A non-critical Ramond-Neveu-Schwarz string with one end
fixed, Arapoglu, S., Sachoglu, C., International Journal of Modern
Physics, A21, 185, 2006.

History of Science

[ History of late Ottoman and modern Turkish science

0 Quantitative comparison of the scientific performance
of different societies

Faculty: Erdal inénti (member, Turkish Academy of Sciences)

Facilities:

[l International astrophysical observatory satellites for use on
accepted observation proposals (RXTE, XMM-NEWTON,
CHANDRA, INTEGRAL, SPITZER)

Quantum transport and nanoelectronics laboratory
Low temperature facilities

0 Telescopes and devices at the TUBITAK National Observatory,
satellites for use on accepted observation proposals (RTT 150
and ROTSE IIId telescopes, TFOSC, DEFPOS)




chemistry

The principles of chemistry, like physics, have contributed
to the growth of areas such as medicine, biochemistry,
electronics and materials science. At Sabanci University,
research related to chemistry and chemical processes
include:

[ Environmentally friendly chemistry (low-toxicity
processes; enzyme catalysis; waste reduction
strategies)

[ Chemistry and medicine (antimicrobial agents and
coatings; self-sanitization)

0 Protein chemistry (chemical modification &
engineering; structure-function studies)

[ Inorganic chemistry (sol-gel processes; microwave
and vapor-phase syntheses)

[ Organic chemistry (oxidation chemistry; surface
engineering & functionalization)

[ Catalysis chemistry (nanofiber syntheses)

[ Fuel chemistry (caloric content; fossil fuels; co-firing
studies; biofuels)

[ Energy storage (supercapacitor technology)

[ Transport phenomena (chemical rate measurements;
diffusion studies; reaction-diffusion and zero-
convection systems)

[ Theoretical & computational chemistry (potential
energy surfaces; ab initio calculations; molecular
simulations)

Environmentally Friendly Chemistry

Pollutants, which enter the environment following industry-
scale chemical syntheses, typically take the form of acids,
alkali, organics and halogenated compounds. Even excessive
salt production is becoming a growing concern. In many
countries, environmental pollutants of ground-water have
originated from the dye industry. With the advent of growing
regulatory pressures, efforts to ameliorate this pollution
problem have intensified. In keeping with this theme, several
environmentally friendly and cost-effective approaches were
implemented by Sabanci University researchers, to optimize
the synthesis of disperse dyes. A greatly improved process
resulted from this work, which, in turn, formed the basis
of a national award. Efforts remain directed at reducing
the toxicity and cost of
other commercial
compounds by careful
tuning of reaction
conditions and use of
aqueous, enzymatic, or
solvent-free alternative
strategies.

Disperse dyes realized using “greener” methods.

Recent/Relevant Papers:

Bioliquefaction/solubilization of low-rank Turkish lignites
& characterization of the products, Basaran, Y., Denizli, A.,
Sakintuna, B., Taralp, A., Yartm, Y., Energy &Fuels 17, pp.
1068-1074, 2003.

Commercial dyes synthesized under solvent-free or aqueous-
only conditions, Soydaner, U., Oztiirk, G.I., Taralp, A., 227th
ACS Congress & Exposition Proceedings, ENVR Part 1, pp. 269-
272, 2004.




Chemistry and Medicine

The incorporation of anti-microbial, anti-fungal, anti-viral,
and anti-algal compositions into everyday articles has
intensified with the advent of anti-microbial soaps,
toothpastes, toys, wipes, clothing, paints, and other surface
finishes. Bacteriocides have been synthesized and utilized

Petri dishes were smeared with textiles and inoculated with gram (-) Escherichia coli. No
bacterial growth was supported in textiles treated with long-chain ammonium cations (right).
Control samples supported growth (left).

at Sabanci University, yielding dramatic results. Unlike
many alternative agents, the biologically active materials
that were used had no propensity to disperse and leach
from the material matrix. Thereby, the risk of potential
complications such as skin irritation, following topical
contact, or environmental harm, as noted in the case of
the hulls of chromium-treated ships, were eliminated.

Antibacterial action of fiber-immobilized long-chain ammonium cations versus gram (+)
S. aurealis (top, middle) compared against untreated textile fibers (bottom).

Recent/Relevant Papers:

Modified cotton bearing potential anti-microbial and blood-
clotting activity, Duman G., Kéylu D., Kolodzie M., Taralp A.,
225th ACS Abstracts, U278-U279 70-Cell Part 1, March 2003.

Protein Chemistry

Many proteins, specifically enzymes, catalyze an assortment
of industrial processes. The output of enzyme-promoted
processes include high-quality foods, better medicines,
softer and more absorbent textiles, improved leathers,
inexpensive starting materials, and various remediated or
recycled compounds. Despite the potential of enzymes to
facilitate the development of environmentally friendly and
cost-effective alternative processes, most enzymes never
enter the scope of industry for reasons related to poor
reusability, instability, high effective cost, and inadequate
operating range. Indeed, of the thousands of readily available
enzymes, only a handful has survived the test of time when
applied to industrial processes.

Members of the Chemistry Group at Sabanci University
have developed strategies to potentially yield enzyme
preparations, which are chemically altered, inexpensive,
longer-lived, more catalytic, more resistant to extreme
environments, and more effectively stored, recycled and
transported.

Using a novel chemical modification technique, several
proteins derivatized in non-aqueous media were
characterized at Sabanci University. The effect of various
reactions and parameters on protein structure and function
is being assessed and the potential merit of many
modifications has been established in theory and practice.

Recent/Relevant Papers:

Chemical modification of lyophilized proteins in non-aqueous
environments, Taralp, A., Kaplan H., Journal of Protein Chemistry,
16, pp. 183-193, 1997.

Fluorescent derivatization of protein realized under non-aqueous conditions.




Inorganic Chemistry

Many functionalized variants of silica gel are commercially
available as scavenger resins, reagent and catalyst supports,
chromatographic materials, and solid-phases tailored for

synthetic and combinatorial applications. While silica gel

Silica gel functionalized using the standard method (top) led to severe mechanical damage.
The in-house vapor phase method (bottom) eliminated mechanical damage.

is less costly than other inorganic supports such as controlled
pore glass, or organic supports based on polystyrene, a
major drawback is that silica gel is fragile and easily broken
during functionalization or use. In a recent investigation,
native silica gel was surface-tailored for potential use as a
general support material by Sabanci University researchers.
The reduced-pressure vapor-phase functionalization method
not only prevented mechanical damage to the silica gel but
also yielded surfaces, which performed effectively as
scavenger resins.

Aminoalkylsilylated scavenger resins (leftmost, unused) change in color upon reaction
with aqueous phase and organic phase solutes.

As a second example of surface engineering, low-energy
polymer surfaces were aminated without resorting to
traditional activators, such as reactive peroxides, plasmas
or oxidants. Such surfaces featured enhanced wettability
and bondability.

Another area of inorganic chemistry,
which has been pursued by members
of the Chemistry Group, is related to
the use of microwave radiation.
Microwave heating drastically speeds
crystallization of many inorganic
molecular sieves in comparison to
conventional methods. As shown,
perfectly hexagonal, rod-like AIPO4-5
products were obtained with good
crystallinity, well-defined edges and
well-defined faces.

Amino group test yields
positive result only after
implementing a perfusion-
crosslinking strategy.
Right: Sample; left &
center: (-) Controls.

Zeolites or other inorganics with
three-dimensional pore structures
have been exploited at Sabanci
University for the template-mediated
synthesis of porous materials. In
particular, several mesoporous
carbons were obtained by way of a
carbonization method, using natural
zeolites as template material.

SEM micrograph of
AIPO,-5 crystals obtained
by microwave processing.

SEM micrograph of mesoporous carbons
formed using a zeolite template/furfuryl alcohol
system.

Recent/Relevant Papers:

Templated porous carbons: A review article, Sakintuna, B.,
Yaram, Y., Ind. Eng. Chem. Res. 2, 44, pp. 2893-2902, 2005.

Preparation and characterization of mesoporous carbons
using a Turkish natural zeolitic template/furfuryl alcohol
system, Sakintuna, B., Yurum, Y., Microporous & Mesoporous
Materials, 93, pp. 304-312, 2006.

Tailored surfaces of silica gel and alumina examined using
color, Taralp, A., Bliytikbayram, G., Armagan, O., Yalcin, E.,
Journal of Chemical Education, 81, pp. 1612-1616, 2003.

A simple approach to synthesize & bond organosi-loxane
films on injection-molded polyolefins, Ozttirk, G.1., Vakos,
H.T., Voelter, W., Taralp, A., Key Engineering Materials 264-268,
pp. 637-642, 2004.




Organic Chemistry

Pattern formation, realized long ago in biological systems,
describes one of the most significant challenges to developing
man-made materials with enhanced properties and
performance. Interestingly, synthetic transformations
operating under spatio-temporal control have yet to be
extended to material processing as a tool of patterning. At
Sabanci University, investigations related to polypropylene
yielded an example of material patterning. The pattern was
potentially formed out of non-equilibrium, spatio-temporally
controlled chemical reactions. Work is ongoing to better
elucidate the nature of this observation.

Reaction-induced pattern along polypropylene
Left: Zero reagent control; right: Reagent added.

Surface-directed spinodal growth of material reacted within the plastic.

Recent/Relevant Papers:

Chemical induction of patterned surface meso-structures in
polypropylene plastics: Synthetic aspects & potential
application, Demirgéz, D., Oztiirk, G.I., Kolodzie, M., Vakos,
H.T., Voelter, W., Taralp, A., 227th ACS Congress & Exposition
Proceedings, PMSE Part 2, pp. 539-541, 2004.

Fuel Chemistry

In the spirit of ameliorating many long-term risks related
to the burning of fossil fuels, a transfer from conventional
to sustainable energy sources remains a paramount goal.
At Sabanci University, biomass co-firing has shown great
potential to contribute to the development of economically
sustainable and environmentally friendly energy systems.

Recent/Relevant Papers:

Fuel supply chain analysis of Turkey, Dumanli, A., Gulyurtlu,
I., Yartm, Y., Renewable & Sustainable Energy Reviews (in
press).

Catalysis Chemistry

The discovery of carbon nanotubes & nanofibers, and the
observation of their novel properties sparked a host of
applications and an interest to better control their synthesis.
By way of a chemical vapor deposition (CVD) apparatus,
members of the Chemistry Group are investigating the
effect of metals upon the growth of carbon nanofibers &
nanotubes (CNFs & CNTs). With their diverse electronic
properties, the Cr, Mn, Co, Fe, Ni & Zn catalysts appear to
influence the microstructure, surface properties and stability
of these nanofibers.

The transition metal-based compounds nickel tartrate (left), and iron (11) oxide (right).

CVD production of carbon nanofibers using metal oxide-type catalysts.

Carbon nanofibers afforded via CVD of acetylene as the hydrocarbon source.
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Chemistry of Energy Storage

The relentless pressure of global industrialization continues
to drive research in areas related to efficient fuel utilization,
improved energy storage, and better waste management
and reduction. A relatively new area related energy storage
has been sparked by the development of supercapacitors
(high charge capacity materials with rapid charge-discharge
traits) and their potential utlility as multi-purpose energy
storage devices. Along this theme, Sabanci University
researchers have synthesized several high-surface,
conductive polymers. Currently, their electrical traits are
being assessed.

Structure of a supercapacitor.

Recent/Relevant Papers:

Nano-technologic Supercapacitors, Sonmez, G., Sénmez, H.B.,
Acik, M., Baristiran, C., Shen, C.K.F., Wudl, F., 19th National
Chemistry Congress, Sep. 30-Oct. 4, 2005, Kusadasi, Turkey.

Chemical Transport Phenomena

Molecular diffusion plays a fundamental role in most
chemical phenomena. In the case of molecules confined
within zeolites, diffusion mediates adsorption, desorption
and dispersion throughout channels. Members of the
Chemistry Group have characterized diffusion coefficients,
mode of transport and activation energies of alcohols, as
they diffused into the porous structure of natural zeolites,
lignites and templated porous carbons.

Recent/Relevant Papers:

Diffusion of volatile organic chemicals in porous media. 1.
Alcohol/natural zeolite systems, Sakintuna, B., Fakioglu, E.,
Yaram, Y., Energy & Fuels, 19, pp. 2219-2224.

Diffusion of solvents in coals: 2. Measurement of diffusion
coefficients of pyridine in Cayirhan Lignite, Seferinoglu, M.,
Yartm, Y., Energy & Fuels, 20, pp. 1150-1156, 2006.

Theoretical and Computational Chemistry

Quantum mechanics is often used to investigate the effects
of a change of molecular architecture or chemical
substitution at the micro level, and of electronic properties
at the macro level. Work conducted by the Chemistry Group
facilitates the understanding of physico-chemical attributes

of many small and large molecules, forms a basis to
anticipate their behavior in complex systems, and
successfully predicts properties of systems of interest.

Hydrogen bond energy (Ey) versus AMEP for 52 structures
in all hydrogen bonding regimes.

Furthermore, quantum mechanical calculations and classical
approaches such as molecular dynamics are being used
by the Chemistry Group to predict pathways and parameters
in the synthesis of drugs, including parameters related to
the solvent effect.

Snapshot showing the interaction of DMSO & an anion at the C-12 position of 2°,4”-[0-
bis(TMS)]-erythromycin A 9-[0-(dimethylthexylsilyl)oxime].

Faculty: Yuda Yurtim, Canan (Baysal) Atilgan, Alpay Taralp,
Gursel Sonmez (The Late).

Recent/Relevant Papers:

Interpretation of Hydrogen Bonding in the weak & strong
regions using conceptual DFT descriptors, Ozen, A.S., De
Proft, F., Aviyente, V., Geerlings, P., Journal of Physical Chemistry,
110, pp. 5860-5868, 2006.

Solvent effect on the synthesis of clarithromycin: A molecular
dynamics study, Duran, D., Aviyente, V., Baysal, C., Journal
of Computer-Aided Molecular Design, 18, pp. 145-154, 2004.




leaders for industry

Leaders for Industry Program

Major transformations experienced by the manufacturing
industry worldwide have led to a new global structure and
division of work with innovations in manufacturing and its
organization. Such a fundamental process of change requires
an infrastructure of well-trained human resources. The
Leaders for Industry Program (LFI) is thus designed to
support the provision of highest quality education, with the
mission to equip prospective leaders of industry with state-
of-the-art knowledge in the disciplines of both engineering
and management.

The LFI Program is the first initiative in Turkey for
collaboration between universities and industry. Sabanci
University launched this program to contribute to the
advances in the manufacturing industry through educating
young, highly qualified individuals, and developing their
technical and managerial capabilities with the collaboration
of the industrial sector, with a view to their becoming potential
leaders in their work environment.

Program Structure

The Program is a double degree graduate program awarding
a Master of Science in both Engineering and Management
Sciences. LFI requires the completion of a 24-month academic
program with an equal course weighting from the Faculty
of Engineering and Natural Sciences (FENS) and the Faculty
of Management (FMAN). In addition to academic studies and
research, the Program entails the completion of a 6-month
industrial project to be carried out in cooperation with, and
at the premises of, the industrial partners.

In the LFI Program, participants undertake academic course
work and industrial projects which incorporate core issues
from the management and engineering disciplines. Students
register for both FMAN and one discipline in FENS (such as
Mechatronics, Computer Science, or Industrial Engineering).
The disciplines for which the first-year students can register
reflect the needs of the Program Partners and are announced
annually. Students are required to take 10 courses from
each discipline, with a total requirement of 20 courses.
Project assignments take place approximately midway during
the period of academic study and continue for 5-6 months.
This assignment requires full-time work with one of the
Program Partners. This program structure allows the students
to share their professional experiences with their peers in
the Program after they return from their full-time project

employment.
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Program Partnerships & Partners

The LFI program is conducted in partnership with industrial
partners; this relationship entails mutual support and access
to various resources of the parties involved. An industrial
firm committed to join the LFI Program is referred to as a
Program Partner. The partnership is effective for three years,
extendable for three-year periods thereafter, and requires
contributions from the Program Partner in a number of
ways:

# Funding: Program Partners provide financial support
for the overall program, as well as compensation
during the student’s project work at the Program
Partner’s facility.

Project Development: Program Partners work with
Sabanci University (SU) faculty members in
identifying potential areas for research.

Project Monitoring: For each project conducted at
a Program Partner’s facility, both the Program
Partner and Sabanci University assign one project
Co-adviser. The project Co-adviser is expected to
guide the student throughout the period of research.
Project Implementation: Program Partners are
expected to follow-up the project results, ensure
their implementation, and provide feedback to the
Program management.

Program partnership is generally a long-term commitment.
Therefore, the breadth and quality of involvement significantly
impact the successful implementation of the LFI Program.
Program Partners benefit from this partnership in numerous

ways. In particular, they have:

the opportunity to benefit from the academic
resources, research, and educational
infrastructure of both FENS and FMAN;

access to highly qualified individuals, specialized
in particular areas of industry; and

the opportunity to use the results of projects, and
to own all intellectual property rights which may
result from such projects.

Projects with Program Partners

The projects can be viewed as one of the significant value
added aspects of the LFI Program. They complement
theoretical knowledge, provide an environment for applied
research, and offer the resources necessary for building
professional experience.

Each project is managed by two co-advisers, one from the
Program Partner and one from FENS. A faculty member from
FMAN serves on the project team to advise the students on
the managerial aspects of their project. Project ideas are
initially developed by the Program Partners and are then
structured into project proposals by the project Co-advisers
from both institutions. It is essential that the project content
focus on the core issues related to both Engineering and
Management disciplines. Following the proposal development
process, the Program Partners present the project proposals
to the students. Subsequently, the students make their
selections and project assignments are finalized. The process
is designed to match the interest as well as expertise areas
of the parties involved, and thus optimize benefit and
performance.




iInformation technology

Professional Master’'s Degree in
Information Technology

The need for training programs in the Information Technology
(IT) field has greatly increased due to the scarcity of a
qualified workforce and the continual need for professional
development in response to rapid advances in the field.

In this dynamic environment with an ever widening gap
between supply and demand, the mission of the IT Program
is to train professionals in the IT sector by blending
conventional academic education with the dynamic
technological skills sought by today’s multi-faceted industries.
With its diverse and up-to-date curriculum that rapidly
integrates developing technologies and innovations, the IT
Program provides students with the theoretical foundations
of the discipline, as well as the practical knowledge and
problem solving skills to meet industry expectations.

Participant Profile

The Professional Master’s Program is structured as an
extensive, applied formal educational program for participants
desiring a career in the IT area. The program requires a 4-
year undergraduate degree. Recent graduates, fourth year
undergraduate students and professionals working full-time
or part-time are all suitable candidates for the program.

Program Structure
e 1l-year program (three semesters / 42 weeks)

* 4 courses per semester, 12 courses in total (fall-
spring-summer)

12 hours of classes per week

6 hours in two weekdays (evenings) and 6 hours
on Saturday (daytime)

Curriculum

The curriculum is designed with the belief that the
practical application of theory is a crucial tenet of education
in IT, and should be employed in solving real life problems,
projects, and scenarios to develop professional expertise.
The IT Program offers courses in the areas of Operating
Systems, Software, Database Management, Hardware,
Networking and System Administration, covering a wide
spectrum of fields and concepts.
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A typical curriculum:

Fall

Linux Programming Environment

Advanced Web Programming

Programming with Java

Database Design, Management and Administration

Spring

Advanced Programming in Java

Fundamentals of Data Communications and TCP/IP
Networking

Enterprise System Analysis and Integration
Developing .NET Applications using C#

Summer

System and Network Security

Wireless and Mobile Programming
Capability and Maturity Model for Software
Development Framework

Term Project

Facilities and Laboratories

All classrooms have network and Internet access. The
students are provided with a laptop computer for the duration
of the program. The state-of-the-art laboratory facilities
include a wide variety of equipment needed to conduct
hands-on sessions as well as just-in-time applications
simultaneously with the instructor.

Staff

The academic team is composed of instructors with several
years of IT academic and professional experience. All
instructors have local or international professional experience
as engineers and project directors in software as well as
network applications, thus adding sector experience to their

academic qualifications (Director: Hasan Sait Olmez).




Facu”:y LIStlng (in alphabetical order)*

Mahmut F. AKfi<T: aksit@sabanciuniv.edu

Education: BS in Mechanical Engineering, Bozazigi University,
Turkey, 1991; MS and PhD in Mechanical Engineering from RPI,
USA, 1993 and 1998, respectively.

Experience: Sabanc> University (2003-present); Gebze <nstitute
of Technology, Turkey (2001-2003); General Electric Corporate
R&D Center, Niskayuna, USA (1998-2001).

Areas of interest: mechanical design, robust design and
experimental techniques, DOE and response surface modelling,
advanced seals technology, tribology, lubrication and wear, gas
and steam turbines, micro/meso scale power generation.

M. Ali ALPAR: alpar@sabanciuniv.edu

Member, Turkish Academy of Sciences

Education: BS in Physics, Middle East Technical University,
Turkey, 1972; PhD in Physics, University of Cambridge, UK, 1977.

Experience: Sabanc> University (1999-present); Middle East
Technical University; University of Illinois at Urbana-Champaign,
USA; Columbia University, USA; Borazici University, Turkey.

Areas of Interest: dynamics of neutron stars, millisecond pulsars,
accretion disks, quasiperiodic oscillations of low mass x-ray
binaries.

Ali Rana ATILGAN: atilgan@sabanciuniv.edu

Education: BS in Aeronautical Engineering, Istanbul Technical
University, Turkey, 1984; MS and PhD in Aerospace Engineering,
Georgia Institute of Technology, USA, 1987, and 1989, respectively.

Experience: Sabanc> University (2006-present); Borazici University
(1993-2006), Boeing Commercial Airplane Group, USA (visiting
scientist, 1995), «stanbul Technical University (1991-1993),
Georgia Institute of Technology, USA (1989-1991).

Areas of Interest: molecular engineering, financial engineering.

Canan (Baysal) ATILGAN: canan@sabanciuniv.edu

Education: BS, MS, and PhD in Chemical Engineering, Borazigi
University, Turkey, 1991, 1993, and 1996, respectively.

Experience: Sabanc> University (1999-present); Florida State
University, USA (1996-1999); Borazigi University (1992-1996).

Areas of Interest: polymer and protein dynamics, theoretical and
computational investigation of complex molecular systems.

Ayd>n AYTUNA: aytuna@sabanciuniv.edu

Education: PhD in Mathematics, University of Washington, USA,
1976.

Experience: Sabanc» University (2005-present); Middle East
Technical University (1976-2005); Wuppertal University, Germany
(1986, 1994); University of Michigan, USA (1995); University of
Helsinki, Finland (1981).

Areas of Interest: functional analysis, Fréchet spaces, complex
analysis, several complex variables.

* Fulltime faculty members at the time of publication.

Selim BALCISOQY: balcisoy@sabanciuniv.edu

Education: PhD in Computer Science, Swiss Federal Institute of
Technology (EPFL), Switzerland, 2001.

Experience: Sabanc> University (2004-present); Nokia Research,
USA (2001-2004).

Areas of Interest: information visualization, augmented reality,
mobile graphics, cultural heritage.

Hiveyda BAfiA~A: huveyda@sabanciuniv.edu
Education: PhD in Biochemistry, Brunel University, UK, 1980.

Experience: Sabanc» University (1998-present ); Middle East
Technical University (1982-1994); Bosphorus University (1994-
1998).

Areas of Interest: connection of oxidation induced changes in
cellular signal processing mechanisms, effect of oxidative stress
on transcription factors with the activation of gene expression
and the role of antioxidants.

fi. dker B<RB«<L: sibirbil@sabanciuniv.edu

Education: BS in Industrial Engineering, Y>ldz Technical University,
Turkey, 1995; MS in Systems Engineering , Yeditepe University,
Turkey, 1997; PhD in Industrial Engineering, North Carolina State
University, USA, 2002.

Work Experience: Sabanc> University (2004-present); Erasmus
University, The Netherlands (2002-2004).

Areas of Interest: nonlinear programming and convex analysis,
stochastic global optimization methods, mathematical programs
with equilibrium constraints, network optimization applications

in supply chain management.

Ayhan BOZKURT: abozkurt@sabanciuniv.edu

Education: BS, MS and PhD in Electrical and Electronics
Engineering Bilkent University, Turkey, 1992, 1994 and 2000,
respectively.

Experience: Sabanc» University (2000-present); Bilkent University
(1992-2000).

Areas of Interest: modeling of silicon microelecromechanical
systems, micromachining process development, IC design for
sensor interfaces.

Erhan BUDAK: ebudak@sabanciuniv.edu

Education: BS and MS in Mechanical Engineering from Middle
East Technical University, Turkey, 1987 and 1989 respectively;
PhD in Mechanical Engineering from The University of British
Columbia, Canada, 1994.

Experience: Sabanc> University (2000-present ); Pratt & Whitney,
Canada (1994-2000); University of British Columbia, Canada
(1989-1994).

Areas of Interest: modeling, monitoring and control of machining
processes, machine tool dynamics, linear and nonlinear vibrations,
manufacturing processes, advanced production technologies for
aerospace materials and parts.

Hikmet BUDAK: budak@sabanciuniv.edu

Education: PhD in Molecular Genetics, University of Nebraska-
Lincoln, USA, 2002.

Experience: Sabanc» University (2004-present), University of
Nebraska-Lincoln (1998-2004).

Areas of Interest: analysis of biotic and abiotic stress response
mechanisms of genes, manipulation of genes in plant system,
using genomics and informatics tools.

Kerem BULBUL: bulbul@sabanciuniv.edu

Education: BS in Industrial Engineering, Bozazigi University,
Turkey, 1996; MS and PhD in Industrial Engineering and Operations
Research, University of California at Berkeley, USA, 1997 and
2002.

Work Experience: Sabanc» University (2003-present); Rapt Inc.,
USA (2002-2003).

Areas of Interest: machine scheduling, computational optimization,
revenue management, logistics, OR/MS applications in wireless
networks.

«<smail CAKMAK: cakmak@sabanciuniv.edu

Education: PhD in Plant Nutritional Physiology, Stuttgart-
Hohenheim University, Germany, 1988.

Experience: Sabanc» University (2001-present); Cukurova
University (1992-2000); Stuttgart-Hohenheim University (1990-
1992); Hannover University (1989).

Areas of Interest: plant nutrition and plant stress physiology with
special emphasis on uptake and accumulation of mineral nutrients,
characterization of plant tolerance to micronutrient deficiencies
heavy metals, drought, chilling and salinity.

Ulur CAPAR: ucapar@sabanciuniv.edu

Education: PhD in Mathematics, Middle East Technical University,
Turkey, 1972.

Experience: Sabanc» University (2004-present); Eastern
Mediterranean University (1992-2004); Bilkent University (1989-
1992); Yarmouk University, Irbid-Jordan (1984-1989); Middle
East Technical University (1969-1984); Scientific and Technological
Research Council of Turkey (1965-1969).

Areas of Interest: probability theory, stochastic analysis, nonlinear
generalized functions (distributions), random Colombeau
distributions.

Bulent CATAY: catay@sabanciuniv.edu

Education: BS in Industrial Engineering, Istanbul Technical
University, Turkey, 1992; PhD in Production and Operations
Management, University of Florida, USA, 1999.

Work Experience: Sabanc> University (2000-present); University
of Florida, USA (1999-2000); IBM Microelectronics, USA (June-
Sept. 97).

Areas of Interest: production planning, transportation and logistics
systems, applied optimization.




Mujdat CET<N: mcetin@sabanciuniv.edu

Education: PhD in Electrical and Computer Engineering, Boston
University, USA, 2001.

Experience: Sabanc» University (2005-present); Massachusetts
Institute of Technology, USA (2001-2005); Boston University,
USA (1995-2001); Kog University (1994-1995).

Areas of Interest: statistical signal and image processing, inverse
problems, computer vision, wireless sensor networks, data fusion,
radar imaging, biomedical information processing, sensor array
signal processing.

Selim CET<NER: cetiner@sabanciuniv.edu

Education: PhD in Plant Biotechnology, Louisiana State University,
1989.

Experience: Sabanc> University (2001- present); Cukurova
University (1982-2001).

Areas of Interest: plant tissue and organ culture, development
and application of the techniques on genetically modified
organisms.

Ahmet DEM<RELL«:
ahmetdemirelli@sabanciuniv.edu

Education: BS in Mathematics, Marmara University, Turkey, 2002;
MS in Information Technologies, Sabanc» University, Turkey,
2004.

Experience: Sabanc> University (2002-present); MEB Information
Technologies (2000-2002); Vestelnet-Dexar (1999-2000).

Areas of Interest: object oriented programming, Java and C#
programming languages, web technologies, .NET and JavaEE
technologies.

Kemalettin ERBATUR: erbatur@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering and BA
in Mathematics from Bowazici University, Turkey, 1992; MS in
Control Systems from Imperial College, UK, 1993; PhD in Electrical
and Electronics Engineering from Borazici University, Turkey,
2000.

Experience: Sabanc University (2000-present); Yokohama National
University, Japan (2001-2002); New Industry Research
Organization (NIRO), Japan (2000-2001); TUB<TAK Marmara
Research Center, Turkey (1993-2000).

Areas of Interest: robot dynamics modeling, industrial robotics
and automation, biped walking robots, mobile robots, rescue
robotics, sliding mode control, fuzzy control and adaptation
systems.

Ozgiir ERCETN: oercetin@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering, Middle
East Technical University, Turkey, 1995; MS and PhD in Electrical
and Computer Engineering, University of Maryland College Park,
USA, 1998 and 2002, respectively.

Experience: Sabanc> University (2002-present); University of
Maryland, USA (1996-2002); HRL Laboratories, USA (1999).

Areas of Interest: wireless networking, sensor networks, resource
allocation and cross-layer control in wireless networks, network
economics, satellite networks, and stochastic control.

Aytll ERC<L: aytulercil@sabanciuniv.edu

Education: BS in Electrical Engineering and BA in Mathematics,
Bowazici University, Turkey, 1979; MS and PhD in Applied
Mathematics, Brown University, USA, 1980, 1983, respectively.

Experience: Sabanc University (2002-present); Borazigi University
(1988-2001); General Motors Research Laboratories, USA (1983-
1988); Wayne State University, USA (1986-1987); Technical
consultant to various national and international organizations
(1980-2002)

Areas of Interest: object recognition, shape modeling, texture
analysis, pattern recognition, biometrics.

Hakan ERDO~AN: haerdogan@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering and BA
in Mathematics, Middle East Technical University, 1993; MS in
Electrical Engineering: Systems, University Of Michigan, 1995;
PhD in Electrical Engineering: Systems, University Of Michigan,
USA, 1999.

Experience: Sabanc» University (2002-present); IBM T.J. Watson
Research Center, USA (1999-2002); University of Michigan, USA
(1994-1999).

Areas of Interest: statistical machine learning and pattern
recognition for signal processing applications, sensor data fusion,
speech recognition acoustic and language modeling, image
reconstruction algorithms, multimedia signal processing, pattern
recognition for bioinformatics, multi-modal biometrics.

Albert K. ERK<P: albert@sabanciuniv.edu

Education: PhD in Mathematics, University of California, Berkeley,
USA, 1979.

Experience: Sabanc> University (1998-present); Middle East
Technical University (1980-1998); Eastern Mediterranean
University, Northern Cyprus (1994-1995); University of California,
USA (1975-1979); University of Bonn, Germany (1977-1978);
University of Liege, Belgium (1982-1983).

Areas of Interest: differential equations, pseudo-differential
operators, analysis, models for protein folding.

Batu ERMAN: batu@sabanciuniv.edu

Education: PhD in Molecular Biology, Brandeis University, USA,
1998

Experience: Sabanc> University (2004-present), National Institutes
of Health (NIH), USA (1998-2003).

Areas of Interest: genetic analysis of T-lymphocyte signaling and
development using molecular biology.

Unal ERTAN: unal@sabanciuniv.edu

Education. BS in Physics, Middle East Technical University, 1994;
PhD in Physics, Middle East Technical University, 2002.

Experience: Sabanc» University (2004-present); University of
Hong Kong (2003); Sabanc> University (Postdoctoral fellow, 2002-
2003).

Areas of Interest: accretion disks around neutron stars and black
holes: soft x-ray transients, anomalous x-ray pulsars and soft
gamma ray repeaters, electromagnetic emission from the neutron
star magnetospheres.

Gurdal ERTEK: ertekg@sabanciuniv.edu

Education: BS in Industrial Engineering, Borazici University,
Turkey, 1994; MS and PhD in School of Systems and Industrial
Engineering, Georgia Institute of Technology, USA, 1996 and
2001, respectively.

Work Experience: Sabanc University (2002-present); The Logistics
Institute, Georgia Institute of Technology, USA (1996-2001).

Areas of Interest: coordination and pricing in supply chain
planning, material handling systems, statistical analysis, simulation
of production and distribution, system dynamics, information
visualization.

M. Zafer GED«K: gedik@sabanciuniv.edu

Education: BS and MS in Physics, Middle East Technical University,
Turkey, 1987 and 1989, respectively; PhD in Physics, Bilkent
University, Turkey, 1992.

Experience: Sabanc> University (2002-present); National Institute
of Standards and Technology, USA (2002); CNR Istituto di
Cibernetica-Naples, Italy (1997); The Johns Hopkins University,
USA (1993-1994); IBM Zurich Research Laboratory, Switzerland
(1990); Bilkent University (1987-2002).

Areas of Interest: theoretical condensed matter physics:
superconductivity (mesoscopic and nanoscopic systems,
Josephson tunneling), magnetism (molecular magnets,

macroscopic quantum tunneling), quantum computation.

Ersin GO~Ufi: ersing@sabanciuniv.edu

Education:PhD in Physics, University Alabama in Huntsville, USA,
2002.

Experience: Sabanc> University (2003-present); NASA/National
Space Science & Technology Center, USA (2000-2003);
NASA/Marshall Space Flight Center, USA (1997-2000).

Areas of Interest: high energy astrophysics, x-ray and gamma-
ray observations of neutron stars, soft gamma repeaters, optical
follow-up observations of gamma ray bursts with robotic
telescopes.

Gokhan GOKTU-T ggoktug@sabanciuniv.edu

Education: BS in Civil Engineering, ITU, Turkey, 1984; MS in Civil
Engineering, 1988; MS in Marine Engineering and Naval
Architecture, 1992; Ocean Engineer’s degree, 1992; PhD in
Advanced Manufacturing, MIT, USA, 1993.

Experience: Sabanc> University (2000-present); Ford Motor
Company, Dearborn, MI, USA (1999-2000); Kawasaki Heavy
Industries, Kobe, Japan (1993-1999); Department of Ocean
Engineering, MIT (1989-1993); Department of Civil Engineering,
MIT (1987-1989).

Areas of Interest: computational structural mechanics and
dynamics, mechanical design, robot automation and industrial
robotics, MEMS, joining and cutting process modeling and analysis,
prediction of residual stress and thermal deformations, surface
modification and treatment.

Devrim GOZUAGIK:

Education: MD, Hacettepe University, Ankara, Turkey, 1995; MS
and PhD in Molecular and Cell Biology from Paris XI University,
France, 1997 and 2001, respectively.

Experience: Sabanc University (Sep. 2006-); Weizmann Institute
of Science, Rehovot, Israel (2001-2006).

Areas of interest: molecular biological studies on the mechanism
of programmed cell death pathways, apoptosis and autophagy.




Mehmet Ali GULGUN:
m-gulgun@sabanciuniv.edu

Education: BS in Mechanical Engineering, Bozazigi University,
Turkey, 1988; MS in Materials Science and Mechanical Engineering,
Michigan State University, USA, 1990; PhD in Ceramics
Engineering, University of Illinois, USA, 1996.

Experience: Sabanc> University (2000-present); Max Planck
Institute fiir Metallforschung, Germany, (1996-2000); Tokyo
Technology Institute (Japan), 1996.

Areas of Interest: effects of impurity cations on the microstructural
development and properties of polycrystalline ceramics, synthesis
and characterization of multi cation solid oxide electrolytes for
solid oxide fuel cell applications, ceramic materials and structures
in photonics applications, microwave processing of ceramics,
metal alloys, and polymers, synthesis and characterization of
polymer ceramic composite materials, atomic level characterization
of structure and chemical binding in materials through electron
microscopy and spectroscopy.

Cem GUNER<: guneri@sabanciuniv.edu

Education: PhD in Mathematics, Louisiana State University, USA,
2001.

Experience: Sabanc> University (2001-present); Louisiana State
University (1996-2001); Middle East Technical University (1995-
1996).

Areas of Interest: algebraic function fields over finite fields and
applications to coding theory, finite fields and applications.

Ozgiir GURBUZ: ogurbuz@sabanciuniv.edu

Education: BS and MS in Electrical and Electronics Engineering,
Middle East Technical University, Turkey, 1992 and 1995
respectively; PhD in Electrical and Computer Engineering, Georgia
Institute of Technology, USA, 2000.

Experience: Sabanc» University (2002-present); Cisco Systems,
USA (2000-2002); Lucent Technologies, USA (1997); Georgia
Institute of Technology, USA (1995-2000).

Areas of Interest: wireless networks, media access control (MAC),
scheduling and resource allocation, cross-layer design, wireless
mesh networks, sensor networks.

Yaflar GURBUZ: yasar@sabanciuniv.edu

Education: BS in Electrical Engineering, Erciyes University, Turkey,
1990; MS and PhD in Electrical Engineering, Vanderbilt University,
USA, 1993 and 1997, respectively.

Experience: Sabanc» University (2000-present ); Aselsan (1999-
2000); Vanderbilt University, USA (1997-1999).

Areas of Interest: sensors and actuators, analog Ics, MEMS,
modeling and simulation of semiconductor devices, wide-bandgap
semiconductors.

<lker HAMZAO~TU: hamzaoglu@sabanciuniv.edu

Education: BS and MS in Computer Engineering, Borazigi
University, Turkey, 1991 and 1993, respectively; PhD in Computer
Science, University of lllinois, USA, 1999.

Experience: Sabanc» University (2003-present); Multimedia
Architecture Lab, Motorola Labs, USA (1999-2003); University
of Illinois at Urbana-Champaign (1994-1999).

Areas of Interest: embedded systems (Hw/Sw) design, digital
SoC ASIC design, computer-aided design, verification and testing
for digital SoC ASICs, embedded microprocessor architectures,
parallel processing.

Kemal <NAN, Dean: inan@sabanciuniv.edu

Education: PhD in Electrical Engineering, University of California,
Berkeley, 1970.

Experience: Sabanc» University (1998-present); Middle East
Technical University (1970-1980; 1989-1998); University of
Berkeley, USA (1980-1982; 1985-1989); Member of Governing
Board of Scientific and Technological Research Council of Turkey.

Areas of Interest: formal models of digital systems and verification,
theory.

Erdal <NONU: erdal@sabanciuniv.edu

Member, Turkish Academy of Sciences

Education: BS in Physics, Ankara University, Turkey, 1947; PhD
in Physics, California Institute of Technology, USA, 1951.

Experience: Sabanc University (2002-present); TUBTAK Feza
Glrsey Institute; Bomazigi University; Middle East Technical
University; Ankara University.

Areas of Interest: history of science.

«smet <. KAYA: iikaya@sabanciuniv.edu

Education: BS in PhD in Electrical & Electronics Engineering,
Middle East Technical University, Turkey, 1987; MS in Physics,
Middle East Technical University, Turkey, 1990; PhD in Physics,
Bilkent University, Turkey, 1997.

Experience: Sabanc University (2003-present), Rowland Institute
at Harvard, USA (1999-2003); Max-Planck Institute-FKF, Germany
(1997-1999); Bilkent University (1992-1997); Arcelik Inc. (1991-
1992); Aselsan Inc. (1986-1990).

Areas of Interest : electron transport in nanostructures, quantum
Hall effect, scanning tunneling microscopy.

Murat KAYA:

Education: BS in Industrial Engineering, Middle East Technical
University, Turkey, 2001; MS and PhD in Management Science
and Engineering, Stanford University, USA, 2002 and 2006
respectively.

Experience: Sabanc> University (Sep. 2006-).

Areas of Interest: supply chain contracting, quality issues in
supply chains, sales channels management, game theory
applications in supply chain management.

Mehmet KESK<NOZ: keskinoz@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering, Borazigi
University, Turkey, 1994; MS and PhD in Electrical and Computer
Engineering, Carnegie Mellon University, USA, 1997 and 2001,
respectively.

Experience: Sabanc> University (2001-present); Visiting Faculty
of Carnegie Mellon University, USA (Summer 2004); Data Storage
System Center, USA (1996-2001).

Areas of Interest: robust physical, link and cros-layer algorithm
design for wired and wireless communication systems induling
wireless mesh networks, ultra-wide-band and sensor networks,
turbo codes, low density parity check codes (LDPC) and iterative
soft detection/timing recovery algorithms, biometric identification
and pattern recognition with correlation filters.

Kemal KILIC: kkilic@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering, Borazici
University, Turkey, 1995; MS in Industrial Engineering, Bilkent
University, Turkey, 1997; PhD in Mechanical and Industrial
Engineering, University of Toronto, Canada, 2002.

Work Experience: Sabanc> University (2002-present); University
of Toronto, Canada (1997-2002); Sunnybrook Health Science
Centre, Canada (1999-2001).

Areas of Interest: fuzzy systems modeling, data mining, knowledge
acquisition, decision making under uncertainty, heuristic search
and optimization techniques.

Gullli KIZILTAfi: gkiziltas@sabanciuniv.edu

Education: BS in Mechanical Engineering, Middle East Technical
University, Turkey, 1995; MS in Middle East Technical University,
Turkey, 1998; PhD in Mechanical Engineering, University of
Michigan, USA, 2003.

Experience: Sabanc» University (2006-present); Radiaton
Laboratory, University of Michigan, USA (2003-2006); Ohio State
University, USA (2003-2006).

Areas of interest: design of miniaturized mechanical,
electromechanical and biomedical devices, multi-disciplinary
design optimization, topology optimization, metamaterials, multi-
material fabrication, finite element analysis, broadband antenna
design.

Albert LEV<: levi@sabanciuniv.edu

Education: BS, MS, and PhD in Computer Engineering, Borazigi
University, Turkey, 1991, 1993, and 1999, respectively.

Experience: Sabanc> University (2002-present); Oregon State
University, USA (1999 — 2001); rTrust Technologies, USA (2000).

Areas of Interest: information and network security, ad hoc and
sensor network security, certificate systems and public key
infrastructures, e-commerce security, e-mail security, cryptography,
computer networks.

Yusuf MENCELO-TU: yusufm@sabanciuniv.edu

Education: BS in Chemistry, Karadeniz Technical University,
Turkey, 1983; MS and PhD in Chemistry, <stanbul Technical
University, Turkey, 1987 and 1991, respectively.

Experience: Sabanc> University (2000-present); Gemsan Co.
(1994-2000); University of North Carolina, USA (1991-1994);
ITU (1984-1991); Tokyo Institute of Technology, Japan (1989-
1990).

Areas of Interest: polymer synthesis, characterization, modification
and structure/property/application relationship, and polymerization
kinetics, fluorinated polymers, oligomers and surfactants (synthesis
and characterization), reactions and extractions in supercritical
carbon dioxide, formulation of performance chemicals.

Nilay NOYAN:

Education: BS in Industrial Engineering, Middle East Technical
University, Turkey, 2000; MS and PhD in Operations Research,
Rutgers University, USA, 2004, 2006, respectively.

Experience: Sabanc> University (Sep. 2006-).

Areas of Interest: stochastic optimization, decision models under

uncertainty, risk modeling, financial optimization and stochastic
programming.




Kemal OFLAZER: oflazer@sabanciuniv.edu

Education: PhD in Computer Science, Carnegie Mellon University,
USA, 1987

Experience: Sabanc> University (2000-present); Bilkent University
(1989-2000); New Mexico State University, USA (1998-1999);
Formative Technologies, USA (1986-1989).

Areas of Interest: language engineering: finite state methods,
computational morphology, statistical language modeling,
pronunciation modeling, parsing.

Ahmet ONAT: onat@sabanciuniv.edu

Education: BS in Electronics and Communication, Istanbul
Technical University, Turkey, 1991; MS and PhD in Artificial
Intelligence, Kyoto University, Japan, 1995 and 1999, respectively.

Experience: Sabanc) University (2000-present); Kyoto University,
Kyoto, Japan (1999-2000).

Areas of Interest: robotics and legged locomotion, machine
learning methods, neural networks, system identification and
automatic control.

Cleva W. OW-YANG: cleva@sabanciuniv.edu

Education: BS in Material Science and Engineering at
Massachusetts Institute of Technology, USA, 1992; MS in Material
Science and Engineering at Brown University, USA, 1994; PhD
in Material Science and Engineering at Brown University, USA,
1997.

Experience: Sabanc» University (2003-present); JDS Uniphase,
USA (2000-2003); Max-Planck-Institut, Germany (1999-2000);
Thomson-CSF, France (1997-1998).

Area of Interest: manipulating light through materials engineering
(controlled assembly of nanoparticles in nanocomposites,
mechanisms of phosphorescence in ceramic powders), transparent
conductive oxide films, thin film microstructural evolution, novel
in-situ and electron-beam characterization techniques.

Hasan Sait OLMEZ: olmez@sabanciuniv.edu

Education: BS in Naval Architecture and Mechanical Engineering,
Istanbul Technical University, Turkey, 1983; MSE in Naval
Architecture and Marine Engineering, University of Michigan,
USA, 1985; PhD in Hydrodynamics, Massachusetts Institute of
Technology, USA, 1991.

Experience: Sabanc» University (2001-present); KilimNet
Information and Communication Technologies (1996-2001);
Bilkent University (1994-1996); Massachusetts Institute of
Technology, USA (1991-1994).

Areas of Interest: theoretical and numerical hydrodynamics,
experimental hydrodynamics, numerical techniques in

nonlinear wave mechanics, wave-turbulence interaction, surfactant
effects on wave dissipation, remote sensing, hydrodynamic aspects
of yacht design, hull design in high-speed boats, data
communication networks, system and network security.

Merig OZCAN: meric@sabanciuniv.edu
Education: BS in Electrical Engineering, Middle East Technical
University, Turkey, 1984; MS and PhD in Electrical Engineering,

Stanford University, USA, 1992.

Experience: Sabanc> University (2002-present); NASA Ames
Research Center, USA (1992-2000).

Areas of Interest: optoelectronics, optical communication, fiber
optic sensors, quantum optics.

Cem OZTURK: cemozturk@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering, Borazigi
University, Turkey, 1995; MS and PhD in Electrical and Computer
Engineering, University of California Santa Barbara, USA, 1997
and 2002, respectively.

Experience: Sabanc University (2004-present), University of
California Santa Barbara, USA (1995-2004).

Areas of Interest: photonics, photonic integrated circuits, WDM
fiber optic telecommunication networks and components,
semiconductor device modeling, semiconductor processing
technologies.

Levent OZTURK: lozturk@sabanciuniv.edu

Education: PhD in Plant Nutrition and Soil Science, Cukurova
University, Turkey, 2001.

Experience: Sabanc» University (2004-present); Cukurova
University (1995-2004).

Areas of Interest: plant nutritional and stress physiology,
interactions of mineral nutrients, characterization of plant tolerance
to abiotic stress factors, food security, nutrient enrichment of
crops.

Melih PAP<LA: mpapila@sabanciuniv.edu

Education: BS and MS in Aeronautical Engineering, Middle East
Technical University, Turkey, 1990 and 1995, respectively; PhD
in Mechanical and Aerospace Engineering, University of Florida,
USA, 2001.

Experience: Sabanc Iniversity (2004-present); University of
Florida, USA (1997-2004); Roketsan A.fi. (1993-1997); Middle
East Technical University (1990-1993).

Areas of Interest: Smart materials and structures, composite
materials, structural analysis, optimization and testing, design of
experiments and surrogate models.

Volkan PATO-TU:

Education: MS in Mechanical Engineering, MS in Electrical
Engineering and Computer Science and PhD in Mechanical
Engineering, University of Michigan, USA, 2000, 2002, and 2005,
respectively.

Experience: Sabanci University (Sep. 2006-); Postdoctoral
Researcher, Rice University, USA (2005-2006); University of
Michigan, USA (Jan.-July 2005).

Areas of Interest: non-linear control and estimation, hybrid
dynamic systems, robotics, multi-body dynamics and vibrations.

Cihan SACLIO-TU: saclioglu@sabanciuniv.edu

Education : BS in Physics, Middle East Technical University
(METU), Turkey), 1970; PhD in Physics, University of Chicago,
USA, 1974.

Experience : Sabanc Iniversity (2003-present); Oxford University,
UK (1974-1976); METU (1976-1977); Borazigi University (1977-
2003); Yale University, USA (1980-1982); Bonn University,
Germany (1985-1986); Institute for Advanced Study, Princeton,
USA; CERN, Switzerland (summer of 1988); Boazigi-TUBTAK
Feza Gursey Institute (part time).

Areas of Interest : theoretical particle physics and quantum field
theory, general theory of relativity and mathematical physics.

Erkay SAVAfi: erkays@sabanciuniv.edu

Education: PhD in Electrical and Computer Engineering, Oregon
State University, USA, 2000.

Experience: Sabanc University (2002-present); Tubitak UEKAE
(1993-1997); rTrust (ICESoft) Technologies, USA (2000-2002).

Areas of Interest: cryptography and data security, computer
arithmetic, computer architectures, distributed systems.

Zehra SAYERS: zehra@sabanciuniv.edu

Education: PhD in Biophysics, University of London, England,
1978

Experience: Sabanc» University (1998-present), EMBL Hamburg
Outstation, Germany (1986-1998), Uppsala University, Sweden
(1984-1986), Open University, England (1978-1984).

Areas of Interest: Structure-function studies: actin and intermediate
filaments, chromatin fibers and metallothioneins, applications
using synchrotron X-ray scattering and diffraction techniques.

Yicel SAYGIN: ysaygin@sabanciuniv.edu

Education: PhD in Computer Science, Bilkent University, Turkey,
2001.

Experience: Sabanc University (2001-present); Purdue University,
USA (1999-2000).

Areas of Interest: data mining, mobile computing and data
management, active database systems.

Uaur SEZERMAN: ugur@sabanciuniv.edu

Education: PhD in Biomedical Engineering, Boston University,
USA, 1993.

Experience: Sabanc University (1999-present); Boston University,
USA (1993-1997).

Areas of Interest: computational biology, bicinformatics,
biotechnological applications of enzymes, plant biotechnology.

Henning STICHTENOTH:
henning@sabanciuniv.edu

Education: PhD in Mathematics, University of Heidelberg, Germany,
1972.

Experience: Sabanc> University and University of Duisburg-Essen
(2005-present); University of Essen, Germany (1975—present);
Instituto de Mathematica Pura e Aplicada (IMPA), Brazil (1989);
University of Southern California, USA (1992).

Areas of Interest: algebraic function fields, coding theory, finite
fields.

Asif fIABANOV<C: asif@sabanciuniv.edu

Education: PhD in Electrical Engineering, University of Sarajevo,
Bosnia and Herzegovina, 1979.

Experience: Sabanc University (1999-present); B.H. Engineering
and Consulting Co. (1996-1999); TUB<TAK Marmara Research
Centre (1994-1995 full time,1995-1999 part time); Yamaguchi
University, Japan (1993-1994); Keio University, Japan (1991-
1992); Energoinvest - Insttitute for Automatic Control and Computer
Sciences, Bosnia (1971-1991); Institute of Control Sciences
ANSSSR, Russia (1973-1974); CalTech, USA (1983-1985); Tokyo
University 1S, Japan, (1987); University of Sarajevo, Bosnia
(parttime, 1973-1995).

Areas of Interest: sliding mode control, nonlinear control, motion
control, intelligent control, power electronics, robotics, industrial
control systems, SCADA systems.




Guveng fiAH<N:

Education: BS and MS in Industrial Engineering, Middle East
Technical University, Turkey, 2000 and 2002, respectively; PhD
in Operations Research, University of Florida, USA, 2006.

Experience: Sabanc> University (Sep. 2006-); Instructor, University
of Florida (2005-2006).

Areas of Interest: network design and network flows, transportation
logistics and supply-chain management, integer programming
and heuristic optimization.

Alpay TARALP: taralp@sabanciuniv.edu

Education: BS in Biochemistry and PhD in Protein Chemistry,
University of Ottawa, Canada, 1991 and 1997, respectively.

Experience: Sabanc> University (1999-present); Eppendorf
Canada/Synthaid Biotechnologies Inc. (1997-1999); Massachusetts
Institute of Technology, USA (1997); Ciba-Geigy Corporation,
USA (1992-1995); National Research Council of Canada (1992-
1994).

Areas of Interest: biological materials, chemical modifications of
surfaces, functional polymers with sensory and medicinal
applications, basic protein chemistry.

<brahim TEK<N: tekin@sabanciuniv.edu

Education: PhD in Electrical Engineering, Ohio State University,
USA, 1997.

Experience: Sabanc> University (2000-present); Bell Laboratories,
Lucent Technologies, USA (1997-2000).

Areas of Interest: RF/microwave circuit design, antenna design,
smart antennas, propagation modeling, numerical methods in
electromagnetics, geolocation algorithms in wireless
communication systems.

Tosun TERZ«-TU, Rector:
tosun@sabanciuniv.edu
Member, Turkish Academy of Sciences

Education: PhD in Mathematics, Frankfurt University, Frankfurt,
Germany, 1968.

Experience: Sabanc> University (1997-present); Scientific and
Technological Research Council of Turkey (1992-1997); Middle
East Technical University (1968-1994); Wuppertal University,
Germany (1982-1983); University of Michigan, USA (1975-1976).

Areas of Interest: functional analysis, Fréchet spaces.

Alev S. TOPUZO-TU: alev@sabancsuniv.edu
Education: PhD in Mathematics, University of London, UK, 1982.

Experience: Sabanc» University (1998-present); Middle East
Technical University (1980-1998); Eastern Mediterranean
University, Northern Cyprus (1991); Scientific and Technological
Research Council of Turkey (1992-1998); Darmstadt Technical
University, Germany (1986-1996 summer months).

Areas of Interest: uniformly distributed sequences, finite fields
and applications, pseudo random numbers.

Glindliz ULUSQY: gunduz@sabanciuniv.edu

Education: BS in Mechanical Engineering, Robert College, Turkey,
1970; MS in Mechanical Engineering, University of Rochester,
USA, 1972; PhD in Operations Research, Virginia Tech., USA,
1975.

Work Experience: Sabanc> University (1999-present); Borazigi
University (1976-1999); Arcelik Co. (1984-1985); University of
Lancaster, UK (1982); TUBITAK Marmara Research Center (1976).

Areas of Interest: technology and manufacturing strategies,
operations and project management, evolutionary algorithms,
project and machine scheduling.

Mustafa UNEL: munel@sabanciuniv.edu

Education: BS in Electrical and Electronics Engineering, Borazici
University, Turkey, 1994; MS in Systems and Control Engineering,
Bowazici University, Turkey, 1996; MS in Applied Mathematics,
Brown University, USA, 1998; PhD in Electrical Engineering,
Brown University, USA, 1999.

Experience: Sabanc» University (2004-present); Gebze «nstitute
of Technology (2001-2004); Center for Computational Vision and
Control, Yale University, USA (1999-2001); Laboratory for
Engineering and Man-Machine Systems, Brown University, USA
(1999-2000).

Areas of interest: micromanipulation, visual servoing, computer
vision, event detection, 2D and 3D shape modeling and recognition,
coordination and control of autonomous robots, linear and non-
linear control systems.

Tongug UNLUYURT: tonguc@sabanciuniv.edu

Education: BS in Industrial Engineering, Bilkent University, Turkey,
1994; PhD in Operations Research, Rutgers University, USA,
1999.

Work Experience: Sabanc» University (2000-present) ;
Transportation Economics & Management Inc., USA (1999-2000).

Areas of Interest: applications of combinatorial optimization in
logistics and telecommunications systems, sequential testing.

Berrin YANIKO~TU: berrin@sabanciuniv.edu

Education: BS in Computer Engineering and BA in Mathematics,
Borazigi University, Turkey; PhD in Computer Science, Dartmouth
College, USA, 1993.

Experience: Sabanc» University (2000-present); loFlex Inc., USA
(1999-2000); IBM Almaden Research Center, USA (1996-1998);
Xerox Imaging Systems, USA (1994-1996); Rockefeller University,
USA (1993-1994).

Areas of Interest: image processing and pattern recognition,
document recognition (document segmentation, handwriting
recognition), biometrics (signature, fingerprint, face, multimodal),
biometric privacy, bioinformatics.

Huisnii YEN<GUN: yenigun@sabanciuniv.edu

Education: PhD in Electrical & Electronics Engineering, Middle
East Technical University, Turkey, 2000.

Experience: Sabanc» University (2001-present); Bell Laboratories,
USA (1997-2000); The Scientific and Technological Research
Council of Turkey (1992-1997).

Areas of Interest: concurrency theory, formal methods, software
reliability, hardware/software verification, model checking, FSM
based testing.

Serhat YEfikLYURT: syesilyurt@sabanciuniv.edu

Education: BS in Nuclear Engineering at Hacettepe University,
Turkey, 1986; MS and PhD in Nuclear Engineering from
Massachusetts Institute of Technology, USA, 1991 and 1995,
respectively.

Experience: Sabanc> University (2002-present); Cape Simulations,
USA (1998-2002); Florida State University, USA (1997-1998);
Massachusetts Institute of Technology, USA (1995-1996).

Areas of interest: computer modeling and analysis of thermal,
electrochemical, thermo-electric and flow systems, design
optimization, parametric modeling of dynamic systems, renewable
energy systems, microsystems.

Yuda YURUM: yyurum@sabanciuniv.edu

Education: BS and MS in Chemical Engineering, Middle East
Technical University, Turkey, 1969 and 1970, respectively; PhD
in Chemistry, Hacettepe University, Turkey, 1974.

Experience: Sabanc> University (1999-present ); Hacettepe
University (1985-1999); The Weizmann Institute of Science, Israel
(1982-1985); University of Tennessee, USA (1980-1982); Hacettepe
University (1970-1980).

Areas of Interest: coal science, carbon materials, surface science
and catalysis.

Vyacheslav ZAHARYUTA:
zaha@sabanciuniv.edu

Education: PhD in Mathematics, Rostov State University, Russia,
1964.

Experience: Sabanc> University (2003-present); Rostov State
University, Russia (1962-1992); Middle East Technical University
(1992-1993, 2000-2002); Scientific and Technological Research
Council of Turkey-Marmara Research Center (1993-1997); Scientific
and Technological Research Council of Turkey-Feza Giirsey Institute
(1998-1999); several visiting positions at institutes in France,
Germany, Italy, Poland and USA.

Areas of Interest: functional analysis, complex analysis, harmonic
analysis.




Visiting Faculty

Huseyin ABUT: abut@anadolu.sdsu.edu

Education: BS in Electrical Engineering, Robert College, Turkey
1968; MS and PhD in Electrical Engineering, North Carolina State
University, USA, 1970 and 1972, respectively.

Experience: San Diego State University (1981-); Sabanc> University
(1999-present, visiting); Nagoya University, Japan (2002-2003);
Nanyang Technological University, Singapore (visiting, 1996-
1998); Ecco Industries, Inc., USA (1983-1985); National
Semiconductor Corporation, USA (1979-1981); Stanford University,
USA (visiting, 1979-1980); Borazigi University (1973-1979);
TUB<TAK Marmara Araflbrma Enstitiisii (1972-1973).

Areas of Interest: signal compression, person identification,
information security, XDSL systems, wired/wireless infrastructure,
driver behavior, human-machine interface engineering,
telecommunication and signal processing education.

Ylcel ALTUNBAfiIAK: yucel@ieee.org

Education: BS in Electrical Engineering, Bilkent University, Turkey,
1992; PhD. in Electrical Engineering, University of Rochester,
USA, 1996.

Experience: Georgia Institute of Technology (1999-present);
Sabane> University (1999-present, visiting); HP Labs (1996-1999);
Stanford University (1997-1998).

Areas of Interest: multimedia processing and communications,
wireless video, network distribution of compressed multimedia
content, wireless sensor networks, DSP for communications,
genomics signal processing, and inverse problems in signal
processing.

Pierre FLENER: pierref@sabanciuniv.edu

Education: BS and MS in Computer Science, Universite de Namur,
Belgium, 1988; PhD in Computer Science, Universite Catholique
de Louvain, Belgium, 1993.

Experience: Uppsala University, Sweden (1998-); Sabanc»
University (2006-2007, visiting); Bilkent University (1993-1998).

Areas of Interest: combinatorial optimisation, constraint
programming, local search, computational logic, knowledge
representation, automated reasoning.

Emrah KALEMC«: ekalemci@sabanciuniv.edu

Education: BS in Physics, Middle East Technical University,
Turkey, 1996; MS in Physics, University of California, San Diego,
USA, 2000; PhD in Physics, University of California, San Diego,
USA, 2002.

Experience: Sabanc> University (2005-present), University of
California, Berkeley, USA (2002-2005).

Areas of Interest : high energy astrophysics, observations of
compact and extended objects with x-ray and gamma-ray satellites,
astrophysical instrumentation.

Photographs: Baflak Alper, pp.3, 5; Merve N. Ertufan, p. 2; Murat Germen, pp.11, 13; Sanem Giller, p.4; Ginefl Karacasu, p.4; Emrah Kavlak, p.1; Senem Knabbafl, p.4; Naz Kurtulufl, p. 2; Oznur Ozkurt, p.1; Erden Tafldelen, pp.2, 5

Wilfried MEIDL: wmeidl@sabanciuniv.edu

Education: PhD in Mathematics, University of Klagenfurt, Austria,
1998.

Experience: Sabanc> University (2005-present); Johann Radon
Institute for Computational and Applied Mathematics, Austrian
Academy of Sciences, Linz (2004-2005); Temasek Laboratories,
National University of Singapore (2002-2004); Institute of Discrete
Mathematics, Austrian Academy of Sciences, Vienna (2000-2002);
University of Klagenfurt (1997-2000).

Areas of Interest: finite fields and their applications.

Hakk> Ogelman: ogelman@cow.physics.wisc.edu

Education. BA, DePauw University, USA, 1960; MS, Cornell
University, USA, 1963; PhD in Physics, Cornell University, USA,
1966.

Experience: University of Wisconsin, Madison, USA (1992-
present); Sabanc> University; Max-Planck Institut fur
Extraterrestrische Physik Garching bei Miinchen, Germany; Middle
East Technical University; Cukurova University; NASA Goddard
Space Flight Center, USA; University of Sydney, Australia; Cornell
University, USA.

Areas of Interest: high energy astrophysics.

Post Doctoral
Researchers

Ali Baran CURUKLU: baranc@sabanciuniv.edu

Education: BS, MS, and PhD in Computer Science and Engineering,
Maélardalen University, Sweden, 1995, 1998, and 2005, respectively.

Experience: Sabanc> University (2005-present); Malardalen
University, Sweden, (2005).

Areas of Interest: information processing in the neocortex,
computational models of vision and visual cortex, rate and spike
coding, hypercolumns.

Gizem D<NLER: gdinler@sabanciuniv.edu

Education: BS in Chemistry, Borazici University, Turkey, 2000;
PhD in Chemistry, University of Massachusetts, Amherst, MA,
2006.

Experience: Sabanc» University (2006-present).

Areas of Interest: studying the structure and function of proteins
by various biophysical and biochemical techniques, small angle
x-ray crystallography, mass spectrometry, fluorescence and
circular dichroism spectroscopy.

Alimet Sema OZEN: semaozen@sabanciuniv.edu

Education. BS, MS, and PhD in Chemistry, Borazici University,
Turkey,1993, 1996 and 2004, respectively.

Experience: Sabanc> University (2004-present); Free University
of Brussels, Belgium (periods in 2003 and 2004), Borazigi
University (1993-1996).

Areas of Interest: computational and theoretical study of the
chemical reaction mechanisms, prediction of the chemical reactivity
using Density Functional Theory derived descriptors, understanding
the interactions at the molecular level for better design of materials
such as conducting polymers.

<lhan OZEN: ozen@sabanciuniv.edu

Education. BS and MS in Textile Engineering, Ege University,
Turkey, 1998 and 2001 respectively; PhD in Polymer Chemistry,
University of Stuttgart, Germany, 2006.

Experience: Sabanc> University (2006-present); University of
Stuttgart, Germany (2002-2006); Ege University (1998-2002).

Areas of Interest: polymer blends, phase segregation,
compatibilisation, compatibilizer, block and graft copolymers,
polymer blend rheology, extrusion, coextrusion, oxygen
permeability, active and passive oxygen barrier, polymer blend
morphology, cellulose dyeing, electrolyte, reactive dyestuffs.

Thomas Brochmann PEDERSEN:
pedersen@sabanciuniv.edu

Education: PhD in Computer Science, University of Aarhus,
Denmark, 2006.

Experience: Sabanc» University (2006-present); University of
Aarhus (2001-2006).

Areas of Interest: cryptology and cryptologic protocols, quantum
information theory, coding theory.
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