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You are about to adventure into the second issue of Koç University’s
official research magazine KU Frontier.  Koç University’s research
mission is to advance the frontiers of universal knowledge and
influence the intellectual, technological, economical and social
developments in Turkey and humanity at large. Such a mission calls
for timely dissemination and sharing of our research contributions
with all interested parties including on and off-campus readers like

you. To help realize this mission KU Frontier shares with you some
of the most exciting cutting edge research projects carried out by
KU faculty and students.

In this first issue of 2007 you will find six articles. They cover the
fields of marketing, computational biology and bioinformatics,
language development, lasers, restoration of historical structures,
and in-vehicle signal processing for safe driving. These contributions
are some examples of the interdisciplinary scientific and societal
value-added research that is underway at Koç University.

KU Frontier reports some important research news as well. For
example during the past year we signed an agreement of international
partnership for research excellence with Max Planck Society. Under
this agreement the Max Planck Society and Koç University agree to
cooperate in research fields of mutual interest. KU Summer Research
Experience (SRE) for High School Students is continuing with great
participation and success. In this issue you will find the details of
KU-Max Planck partnership and SRE.

KU Frontier also includes statistical data on the university’s research
output and publishes the special faculty achievements. This issue
summarizes last year’s numbers on external research funding, faculty

awards and honors.

I hope that you will enjoy reading KU Frontier and continue sending
us your comments.

Yaman Arkun
Provost
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ince the completion of the Human Genome Project, biology

is undergoing a total change in philosophy and paradigm,

and a ‘New Biology’ is being born. Biology is now being

complemented by and rests heavily on information technologies,

and bioinformatics in particular. We now understand how faulty

genes play a role in diseases. With this knowledge, the commercial

sector is shifting away from diagnostics and toward developing

a new generation of therapeutics based on genes. Drug design

is being revolutionized as researchers create new classes of

medicines based on the use of information on gene sequence

and protein structure function, rather than the traditional trial-

and-error method.

The Center for Computational Biology and Bioinformatics at

Koç University acts as an interdisciplinary pool where several

faculty members, graduate and undergraduate students collaborate

on problems of computational biology, bioinformatics, biophysics

and molecular biology. Computational studies of the protein

folding problem, determination of the interaction sites of proteins,

the drug design problem and the experimental verification of

computational findings by in vitro experiments are among the

fields of interest.

Computational prediction of protein structure and function:

The completion of the Human Genome Project created a major

breakthrough in our understanding of biological systems in

general, and made a great impact on medicine and engineering.

Most importantly it showed that there are thousands of proteins

whose three dimensional native structures are not yet known.

Knowledge of the three dimensional structure of a protein is

essential for understanding its function and its interactions with

molecules such as drug molecules. The three dimensional structure

of a protein may be determined by experiments or by

computational techniques. Experiments are time consuming and

costly. Additionally, for many proteins it is difficult to determine

structure experimentally. Therefore, there is strong emphasis on

computational techniques. Computationally, the native structure

of a protein may be predicted either by techniques such as

molecular dynamics or by using bioinformatics tools. Both

techniques are being employed in our laboratories. The knowledge

of the dynamics of folding is also important, because several

The Center for Computational Biology and Bioinformatics at Koç University aims to
develop fundamental understanding of biological systems using information resources,
advanced modeling and computational methods with the collaboration of inter-disciplinary
research groups.
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Using Computers and Biology
Towards Drug Discovery and Design

S

Computationally, the native structure of a
protein may be predicted either by techniques
such as molecular dynamics or by using
bioinformatics tools. Both techniques are
being employed in our laboratories.

Computers and Biology



Figure 2: Two proteins interacting: An
interface is formed between them which is
a target for drugs.
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Figure 1: Computationally predicted three dimensional structure of cryptochrome.
The red regions are the helices, the blue regions are the beta sheets, and the
gray regions are the unstructured regions.

We are currently utilizing a multitude of web-based bioinformatics

tools and in vitro experiments to understand the role of

cryptochrome in light reception. The interaction of cryptochrome

with another protein called melanopsin is being studied both

computationally and by in vitro experiments using the yeast

two-hybrid system. The two-hybrid system is a molecular genetic

tool which facilitates the study of protein-protein interactions.

If the two proteins interact, then a reporter gene is activated

resulting in a color reaction on specific media. One can use this

to (1) study the interaction between two proteins that may be

interacting and/or (2) find proteins (prey) that interact with a

given protein (bait).

Drug discovery and protein-protein interactions: The

completion of the sequencing of several genomes has revealed

that the complexity of living organisms is not simply correlated

with the number of proteins that they have. Rather, it is becoming

increasingly clear that the major source of complexity depends

on the many different interactions that proteins undergo. Protein-

protein interactions are critical for practically all cellular, signaling

and regulatory pathways. The dysfunction of these pathways is

the cause of many diseases including cancer and neurological

diseases. Since damages and alterations in protein-protein

interactions either cause or accelerate human diseases, the control

or inhibition of the known interactions represents a prime target

for drug discovery.

Protein–protein interactions occur at the protein surface. They are

governed by the shape, chemical complementarity, and flexibility

of the molecules involved as well as the environmental conditions.

Consequently, interfaces are the ultimate regions where drugs

should head as shown in figure 2. Understanding the details and

principles of interfaces is of critical importance to develop a better

strategy in drug design.

types of cancers, as well as Alzheimer’s, Parkinson’s and Lou

Geric’s diseases result from anomalies during the folding process.

The dynamics of protein folding is also being investigated in

our laboratories. Along with folding, prediction of interaction

sites between proteins is essential. In one area of research we

predicted the three dimensional structure of a protein called

cryptochrome. Cryptochrome plays a major role in biological

clock and regulates the biological activity of many organisms.

The duration of biological activity varies widely from one

organism to another for several essential biological processes.

These occur (a) in animals (eating, sleeping, mating, hibernating,

migration, cellular regeneration, etc), and (b) in plants (leaf

movements, reactions, etc.). The most important rhythm in

chronobiology is the circadian rhythm, a roughly 24 hour cycle

shown by physiological processes in plants and animals (The

term circadian comes from the circa, meaning "around" and

dies, "day", meaning literally "around a day"). The two

cryptochromes found in mammals play a pivotal role in the

generation and maintenance of by sensing the light. We are

trying to understand how light transmitted from eyes to the clock

region of the brain regulates the essential biological processes.

Understanding structure-function of cryptochrome will enable

us to develop drugs against clock related diseases. At the present,

the three dimensional structure of cryptochrome cannot be

determined experimentally, and computational techniques seems

to be the only alternative. In Figure 1, we present the three

dimensional structure of cryptochrome that we obtained using

web based computational tools:

Protein–protein interactions occur at the
protein surface. They are governed by the
shape, chemical complementarity, and
flexibility of the molecules involved as well
as the environmental conditions.
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Although the complexes of interacting proteins provide exciting

and novel targets for potential new drugs, right now, very few

drugs exist that inhibit protein-protein interactions. But, the Protein

Data Bank, the international "public library” of solved protein

structures from which scientists draw data, contains not just

isolated proteins, but in many instances compounds of two or

more interacting proteins. Since cellular signals are mediated

by these protein-protein interactions, we want to know exactly

who's interacting with whom. Often, the function of one protein

can be deduced by studying the proteins with which it interacts.

Perhaps there are millions of these interactions, a seemingly

intractable problem. But, the process is greatly accelerated if

one has a computational method that helps pinpoint the sites on

the interacting proteins that will help scientists discover their

role in biochemical pathways. That's what our method aims to

do. Using computers, we can start to see how the path fits

together, how this enzyme interacts with that small molecule or

functions in a cascade of cellular processes.

We have implemented PRISM (Protein Interactions by Structural

Matching), a web server that can be used to explore protein

interfaces and predict protein–protein interactions

(http://prism.ccbb.ku.edu.tr). Our algorithm principally seeks

pairs of proteins that may interact in a dataset of protein

structures (target dataset) by comparing them with a dataset

of interfaces (template dataset) which is a structurally and

evolutionarily representative subset of biological and crystal

interactions present in the Protein Data Bank (PDB). PRISM

consists of a web interface to the dataset of interfaces and

target structures including a summary of the proteins to which

the interface belongs to (with cross-references to other biological

databases where available) (Figure 3).

Computational drug design: Diseases in biological organisms

are caused by failure of a protein which is a product of a particular

gene in performing its function in general. Biological and

chemical activities of organisms can be regulated by introducing

a drug to the biological system that will target the protein

responsible for the particular disease of interest. The regulation

of the biological system is established when a drug molecule

interacts with the active site of the target protein. The objective

in drug design is to find a suitable molecule that will bind to the

active site of the protein strongly for the regulation of biological

and chemical activities.

The drug design problem has been addressed by experimental

and computational methods. The main difficulties with

experimental methods include: small number of available

chemical substances for testing, high experiment costs, and the

possibility that the chemical substance may be interacting with

other proteins. Computational design of drug molecules is very

attractive due to limitations of experimental methods.

Computational drug design involves finding the molecular

structures that will create a strong interaction with the active

site of the target protein.

We have been working on the design of drugs for treating Chronic

Myeloid Leukemia (CML). The main cause of CML is the

overproduction of the abnormal fusion protein Bcr-Abl which

is coded by the BCR-ABL oncogene. The production of Bcr-

Abl protein can be regulated by Gleevec which is proven to be

very effective at the early stages of CML. Gleevec is not effective

at later stages of CML due to mutation. We conducted

Figure 3: PRISM: A snapshot of an interface.

PRISM consists of a web interface to the dataset
of interfaces and target structures including a
summary of the proteins to which the interface
belongs to (with cross-references to other
biological databases where available), similarity
matching results, solvent accessible surface
area calculation results on a residue-level scale,
interface visualization of the protein using both
static images and an interactive interface viewer
implemented using a browser plug-in.
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As can be seen from the above examples, computational studies

in biology make it possible to detect the rules of protein structure-

function relations and protein-protein interactions. These will

certainly speed up the drug design. Outcome of the research at

our Center will help in developing new drugs against biological

clock related diseases as well as understanding the principles of

protein interactions to make it possible to target specific proteins

more efficiently. Besides, research against cancer is an intense

ongoing project in our center. Combining computers with the

experiments will be able to eventually lead to efficient drugs.

Figure 4: Modifications on Gleevec (yellow molecule) for treatment of CML.
The binding free energy is calculated as -21.56 kcal/mol for Gleevec. The
modifications resulted in lower binding free energies (-23.21 kcal/mol for the
blue molecule and -25.27 kcal/mol for pink molecule) indicating that they may
be more effective drugs. The red lines and the numbers next to these lines
indicate hydrogen bonds and the distances between the atoms of the drug
molecules and the atoms at the active site of the Bcr-Abl protein.

Publications from the Center for
Computat ional  Biology and
Bioinformatics
Classification of 1,4-Dihydropyridine Calcium Channel

Antogonists using Hyper-Box Approach, P. Kahraman,

M. Türkay, Ind. Eng. Chem. Res., 46, 000 (2006).

Computational Basis of Knowledge-Based Conformational

Probabilities Derived from Local and Long-Range

Interactions in Proteins, L. Ormeci, A. Gursoy, G. Tunca,

B. Erman, Proteins: Structure, Function, and Bioinformatics

65, 0000 (2006).

Computational search of the interaction between melanopsin

and cryptochrome-2 proteins, Unal EB, Erman B, Kavakli

IH, FEBS J. 273: 43-43 Suppl. 1, (2006).

Folding Dynamics of Proteins from Denatured to Native

State: Principal Component Analysis, A. Palazoglu, A.

Gursoy, Y. Arkun, B. Erman, J. Computational Biology

11, 1149-1168 (2004).

Optimum Folding Pathways of Proteins. Their

Determination and Properties. U. Guner, Y. Arkun, B.

Erman. J.  Chem Phys. 124, 134911 (2006).

Prediction of protein-protein interactions by combining

structure and sequence conservation in protein interfaces.

Aytuna AS, Gursoy A, Keskin O. Bioinformatics.

21(12):2850-5. (2005).

PRISM: protein interactions by structural matching. Ogmen

U, Keskin O, Aytuna AS, Nussinov R, Gursoy A. Nucleic

Acids Res. 33 (Web Server issue):W331-6, (2005).

Relationships between amino acid sequence and backbone

torsion angle preferences in proteins, O. Keskin, D. Yuret,

A. Gursoy, M. Turkay, B. Erman, Proteins-Structure

Function and Bioinformatics 55, 992-998 (2004).

Structural synthesis of small molecule drug candidates,

M. Türkay, Proc. FOCAPD 2004, C. A. Floudas and R.

Agrawal (eds.). Princeton, NJ, 395-398 (2004).

Structure-based design and analysis of cytochrome P450

inhibitors for the treatment of prostate cancer, Ozdemir,

M.E., H. Kavakli and M. Turkay, Proc. BIOCOMP'06,

H.R. Arabnia and H. Valafar (eds.), 378-384 (2006).

The Gaussian Network Model: Precise Prediction of

Residue Fluctuations and Application to Binding Problems,

B. Erman, Biophysical Journal, 91, 1-11, (2006).

computational experiments to modify Gleevec in order to obtain

mutation resistant drugs. Our computational analysis resulted

in several drug candidates that may be more effective than

Gleevec as shown in Figure 4 below.



Understanding the phenomenon of how children learn different languages calls for
interdisciplinary research covering the fields of developmental psychology, linguistics,
education, and cognitive science.
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Aylin C. Küntay

Disassembling the Puzzle Using the
Crosslinguistic Methodology

Language Development

oung children are puzzling to adults in many different
ways. They do not look forward to meals; they inflate

their age, and they run around incessantly. Another wonder of
one-year-olds is that before they learn to take their socks off,
they start responding to verbal interaction, and even producing
their own first utterances, soon to become little chatterboxes
around two years of age. Understanding how infants acquire
spoken languages in their surroundings is indeed a complex
puzzle with many different components. The topic of language
development has been engaging scientists working in the fields
of developmental psychology, linguistics, education, and cognitive
science.

Soon after the field of language development was launched in
the 1960s, it was generally agreed that language cannot be
acquired merely through environmental reinforcement. After
all, parents are not too good in catching and correcting ill-formed
ways of saying things such as (1) “baba beni y›kand›rd›” (daddy
had me wash himself) and children are not too good in heeding
such corrections. Thus, the popular account of child language
grew to be a nativist one, which proposed that language acquisition
is constrained by innate structures in the mind (Chomsky, 1965).

It is obvious that humans have a biological readiness to exhibit
a capacity for language, which is amazingly creative, leading to

utterances such as example (1) above.
This utterance said by a 26-month-old,
while refusing to take a bath upon
urging of her mother, is an error from
our adult perspective, but displays
productive use of the causative
morpheme -d›r in Turkish. Although
some basic capacity for noticing and
exhibiting regularities in language must
be presumed to be inborn, we, in the
Child Language Lab of Koç University,
focus on the external factors that might
influence how such productivity is
reached. Our current research tries to
address  the  phenomenon  o f
development of productivity in language
within two broad approaches: (a) the
crosslinguistic approach: do structures
of different languages present different
learning problems for the child learner,
and if yes, do rates of development of
certain linguistic features differ across
different languages?

Y

Picture 1
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(b) the child-directed interaction approach: do certain patterns

of linguistic interaction lead to more efficient patterns of language

learning and more competent language capacity? The focus in

this overview of our research is on the crosslinguistic approach.

After few years of research with English-learning children in

the US, in the late 1970s, the field of language development

ventured to test its fledgling theories with children learning

various non-English languages. As Slobin (1982) proposed, the

study of developmental universals is impossible without exploring

particulars. This crosslinguistic endeavor resulted in some

confirmations, but many more challenges to the universality of

the nascent theoretical perspectives. For example, early researchers

working with English speakers concluded that children are

universally built to pay attention to the order of elements in a

sentence (“word order”) to determine who is the pusher and who

is the pushee in a sentence such as (2) Big Bird pushed Cookie
Monster (Brown, 1973). Yet, in a language such as Turkish

word order might not be such a powerful cue. Turkish allows

all six word orders in a sentence including two nouns and a verb,

marking the direct object in accusative casemarking, such as in

(3) Big Bird Cookie Monster-› itti ‘Big Bird Cookie Monster-

ACCUSATIVE push-PAST’ or (4) Cookie Monster-› Big Bird
itti ‘Cookie Monster-ACCUSATIVE Big Bird push-PAST’. The

order of the noun phrases in relation to the verb is not

consequential in Turkish in deciding who did what to whom.

Indeed, examination of child-directed speech in Turkish indicates

that mothers use all six word orders to their prelinguistic children

(Küntay & Slobin, 1996).

In a current project (National Institutes of Health, 1 R01

HD048662-01A2) with Dr. Letitia Naigles from the University

of Connecticut, Storrs, we are starting to investigate how Turkish-

learning and English-learning toddlers compare in paying attention

to cues such as word order. We will work with very young

children (15- to 36-month-olds), who are producing not many,

if any, of the multiword utterances such as (2), (3), or (4). To

ensure that participants across languages are not only at the same

age but perform similarly in general cognitive-developmental

tests, we will first conduct a general developmental assessment

of the potential participants. For our language assessment, we

count on the fact that children can comprehend language before

they can consistently produce intelligible speech in the early

period of language development. The approach is to test these

young children in a paradigm called IPL (“intermodal preferential

looking”) that was pioneered to use with language by Golinkoff,

Hirsh-Pasek, Cauley, & Gordon (1987) (See picture 1). The

preferential looking paradigm combines the ability to display

dynamic events with the necessity of only minimal response

such as visual fixation on the child’s part. The child observes

two simultaneously presented side-by-side video events on a

large screen. Centered below the screen, a speaker plays a

linguistic stimulus that describes only one of the video events.

The child’s visual fixation to the events is recorded by a video

camera and later coded by naive observers who do not have

access to what the child has viewed. If the child watches the

matching event more than the non-matching event, the child is

inferred to have comprehended the linguistic input. The aim of

our research using this technique is to examine whether Turkish-

 and English-learning toddlers at similar developmental levels

and ages use different (language-specific) cues to understand

sentences such as casemarking or word order productively. In

some recent studies with older children, we demonstrated that

Turkish children pay attention to language-specific cues such

as casemarking in comprehending and acting out a weird sentence

such as (5) ay› aslan-› düflsün ‘bear lion-ACCUSATIVE fall-

OPTATIVE’ (Göksun, Küntay, & Naigles, in review). Even the

two-year-olds tend to act out sentences such as (5) more

causatively than similar sentences without the accusative, placing

a causative interpretation on the stimulus because of the accusative

casemarking on the word aslan ‘lion’. Employing the technique

of preferential looking will allow us to integrate a more implicit

measure of sentence comprehension (i.e., preferential eye gaze

duration) compared to acting out of linguistic stimuli.

Consequently, we will be able to test much younger children

After few years of research with English-
learning children in the US, in the late 1970s,
the field of language development ventured
to test its fledgling theories with children
learning various non-English languages.

Picture 2



who are still budding conversationalists, examining their

sensitivity to linguistic devices through their comprehension

capacity before they start to talk. We are hoping to conduct

longitudinal research with some of the participants in the study

to determine whether early sensitivity to linguistic cues in the

IPL paradigm predicts later language abilities in preschool ages

and school years. In addition, we think that IPL will be a sensitive

measure for children with communicative and linguistic problems

since it does not call for a verbal response. We plan to expand

the use of the technique to populations such as late learners of

language and autistic spectrum disorder.

Another line of research conducted in collaboration with

Dr. Asl› Özyürek of Max Planck Institute for Psycholinguistics

in Holland and Koç University has examined how Turkish

children learn the three-way demonstrative pronoun system that

includes bu, flu, and o (Küntay & Özyürek, 2006). Turkish

presents an interesting contrast to many languages in that the

demonstrative pronoun usage is sensitive not only to distance

of the referent with respect to the speaker (i.e., the contrast

between bu and o), but also to the attentional status of the

addressee with respect to the referent. In other words, flu is used

only when the addressee’s eye gaze or attentional indicators are

not yet directed towards the referent (Özyürek & Kita, 2000).

To examine developmental differences, we videotaped pairs of

children (aged 4 and 6) and adults while they are collaboratively

building a structure with small blocks based on a picture of a

model (See picture 2). The setup in this study is a joint activity

that calls for close coordination between pairs. This method

allows elicitation of demonstrative pronouns in a naturalistic

setting and has proven a good way of collecting fairly dense

demonstrative pronoun data compared to what one might get in

unstructured conversations.

Each pair was videotaped for 12 minutes. Later all the utterances

in the videos were transcribed and relevant nonverbal acts such

as pointing behavior and eyegaze status were coded.

We found that adults mark the distance-based distinction between

bu and o, using the former for proximal objects, and the latter

for distal objects. In addition, adults use flu when their addressee’s

attention is not yet directed towards the object, independent of

the distance of the referent with respect to the speaker. In other

words, adults show full mastery of the demonstrative system of

Turkish, which uses both a distance-based and an attention-

based dimension. The children, on the other hand, do not master

the distinction between bu and o vs. flu even at the age of six.

First of all, children do not use flu as frequently as adults, often

using bu for situations where the addressee’s attention is not yet

directed towards the referent. Furthermore, when they use flu,

they can not yet mark the attentional contrasts at adult levels

and initially use it to refer to only proximal referents. Thus, our

findings show that adult-like competence in encoding attentional

contrasts not only develops late but also in bits and pieces. We

have found that six-year-olds show better sensitivity to the

eyegaze status of the addressee when using flu than four-year

olds, even though six-year-olds do not completely exhibit the

adult-like patterns.

In sum, deliberate manipulation of someone else’s attention and

the highlighting of a certain aspect of the speaker’s perception

via language is a sophisticated feat of human communication.

The language specific development of the use of Turkish

demonstratives in preschool children demonstrates that designing

their referential forms in consideration of their recipient’s

attentional status is a communicative skill that takes more than

six years to develop.

8

Employing the technique of preferential
looking will allow us to integrate a more
implicit measure of sentence comprehension
(i.e., preferential eye gaze duration)
compared to acting out of linguistic stimuli.

Picture 3



In other recent research using crosslinguistic methodology

(Küntay & Koçbafl, in press), we examined how English and

Turkish speakers of different ages start to tell the story of a 24-

frame picturebook differently. In this work, we looked at the

linguistic devices used to enact and interconnect the three

main characters in the beginning of narratives produced by

English and Turkish narrators of the “frog story”. The frog

story is a picturebook used by several researchers with

participants of different ages learning a variety of languages

(Berman & Slobin, 1994; Stromqvist & Verhoeven, 2004).

Of particular interest were the tellings of the very first picture

of the storybook shown in (See picture 3) and the linguistic

devices used in introducing the three main characters: the

boy, the dog, and the frog. In former research (Küntay, 2002),

we had found that Turkish children do not have the tendency

to mark the newly introduced status of the characters into

their stories by using the indefinite numeral such as in bir

çocuk or bir kurba¤a. The crosslinguistic comparison with

English, a language with a formal article system (a/an vs.

the), allows us to understand the factors that determine the

usage of proper character introductory devices better. In both

languages, children at younger ages use an indefinite marking

only when they use a presentational construction such as (6)

burda bir çocuk var ‘there is a boy in here’. That is, despite

differences in the amount of usage of a linguistic device such

as indefiniteness marking in the two languages, speakers of

both Turkish and English use the form in similar constructional

contexts.

Our work shows that comparative research with children learning

different languages is a fruitful angle in approaching the puzzle

of language development. Yet, there is a lot of work to be done

to substantially comprehend how this complex puzzle is put

together in the human mind in the beginning years of life.
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recipient’s attentional status is a
communicative skill that takes more than
six years to develop.



he fortress of Seddülbahir is located on the European

shore of the Dardanelles at the southern end of the

Gallipoli peninsula. An important example of Ottoman military

architecture from the early modern era, Seddülbahir was founded

in 1658 by Hadice Turhan Sultan, along with its sister fortress,

Kumkale, on the opposite shore. Turhan Sultan had been captured

as a young girl in a Tartar slave raid to the Russia steppes, and

was subsequently given as a gift to the Ottoman sultan ‹brahim.

Once she gave birth to the future Sultan Mehmed IV, she became

the Ottoman queen mother or valide and began to commission

a variety of architectural projects. Turhan Sultan is best known

for her large mosque complex, the Yeni Valide Mosque and

Egyptian Bazaar, built in the commercial center of Eminönü,

Istanbul. Her earlier works were the two fortresses at the entrance

to the Dardanelles which had been built initially to impede the

Venetian naval forces from entering the Straits and threatening

the inhabitants there and further north in the empire’s capital of

Istanbul. With the extensive repairs ordered by the valide for

Sultan Mehmed II’s pair of fifteenth century fortresses, Kilitbahir

and Çimenlik, at the Çanakkale crossing of the Dardanelles, and

the construction of her two new fortresses at the entrance to the

Dardanelles, the immediate threats to the empire’s western

Aegean border were mitigated. Since the latter part of the

seventeenth century, Kumkale and Seddülbahir have been the

first works of architecture that the visitor encounters while

traveling via the Dardanelles to Istanbul. In engravings such as

the one in William Grelot’s “Relation Nouvelle d’un Voyage

de Constantinople”, published in Paris in 1680, the images of

Turhan’s two fortresses, the Château Neuf d’Asie (Kumkale)

and the Château Neuf d’Europe were captured and disemminated

throughout Europe for the edification of future travelers to

Ottoman lands. (Figure 1)

The restoration project at the Ottoman fortress of Seddülbahir

was initiated in March, 2005, and is jointly directed by

Dr. Lucienne Thys-fienocak from the History Department and

Graduate Program in Anatolian Civilizations and Cultural

Heritage Management at Koç University and Dr. Rahmi Nurhan

Çelik from the Geodesy and Photogrammetry Department at

Istanbul Technical University. Approximately thirty faculty and

students from the two universities have participated in the project,

including Dr. Carolyn Aslan from Koç University who is the

lead archaeologist at Seddülbahir, and Koç University graduate

students Günflil K›l›ç, Ayflegül Erdo¤an, and Serra Akboy from

the Anatolian Civilizations and Cultural Heritage Management

Graduate Program. The project team is working on the Gallipoli

peninsula under the auspices of the Turkish Ministry of Forestry.

The project is sponsored by the Vehbi Koç Foundation. The aim

of the Seddülbahir Restoration Project has been to conduct a

thorough and highly accurate documentation of all

The use of Laser Scanning and a Geographical Information System helps to restore
the Ottoman fortress of Seddülbahir on the Gallipoli peninsula of Turkey.
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Using New Technology To Save
Old Structures

 Lucienne Thys-fienocak

T

Figure 1: An engraving from the 17th century of the Dardanelles shows Seddülbahir
(Chateau d’Europe) on the left and Kumkale (Chateau Neuf d’Asie) on the right

Restoration Project at Seddülbahir
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the historical remains from the site of the fortress -both in the

archives and in the field- and to use this documentation to

generate the architectural plans, restitution project, and the future

plans for the conservation, restoration and re-usage of the site.

While we have used more traditional surveying methods at the

site, such as total stations, real-time and post process precise

GPS surveying and photogrammetry, the Seddülbahir fortress

project has also employed the most recent laser scanning surveying

technology available today. It is the first project in Turkey to

conduct an entire laser scanning of a historical structure and to

successfully use the data procured to generate a complete

topographical map, set of architectural plans, and elevations for

review by the Monument Preservation Board in Çanakkale.

Additionally, our team established a GIS (Geographical

Information System) which is a sophisticated, interactive data

base whose organizational structure is keyed to the topographical

plan of the site, the points of which have been gathered with

a GPS (Global Positioning System). Our project GIS allows

us to manage and query varied types of data collected during

the multi-disciplinary research conducted by team members

who are surveyors, structural and geomatics engineers,

archaeologists, architectural historians, oral historians,

conservationists, and cultural heritage management specialists.

Everything from the location and visual records of the

archaeological finds, to the archival photographs and Ottoman

documents related to all aspects of the history of the fortress,

to the contemporary oral recollections from residents of

Seddülbahir are stored in the GIS and can be queried to get

various types of information about each section of the fortress,

its past, present and possible future.

Laser technology to document historical structures
Laser scanning technology was initially used in industrial

engineering projects to obtain highly accurate measurements of

objects such as the piping or joints of a bridge which needed

replacement parts due to environmental stresses and/or Figure 4: A scanned image of a section of the lower sea wall at Seddülbahir

Figure 3: View of Seddülbahir Fortress at the entrance to the Dardanelles

Seddülbahir Restoration Project is the first
project in Turkey to conduct an entire laser
scanning of a historical structure and to
successfully use the data procured to
generate a complete topographical map, set
of architectural plans, and elevations for
review by the Monument Preservation
Board in Çanakkale.

Figure 2: Scanning at night in the Northwest tower of Seddülbahir



deformation (Hughes & Louden). Gradually, the speed and

facility with which the laser scanner could capture a vast array

of architectural details was recognized by restoration architects

and this new technology began to be used as a tool for

documenting the surfaces and contours of historical structures.

Some of the early pilot projects using laser technology for the

documentation of historical structures began only a few years

ago, in 1998, at a project run by the University of Ferrara which

scanned the Colisseum, in Rome and in 2001, at the Statue of

Liberty in New York City where a laser scanner has been used

to record and monitor the condition of the statue’s copper casing.

The principle behind the technology is that the laser scanning

device sends a rapid series of laser pulses towards a target, such

as the facade of a fortress tower, and as the scanner moves across

the surface of the structure it records thousands of points, converting

all this information to measured points each possessing 3D, x,y,z

Cartesian coordinates. So rather than selecting somewhat randomly,

and one at a time, the points on a building which the architect or

engineer feels will provide an accurate outline of the structure,

the laser scanner, particularly the latest generation of scanners

such as the Leica HDS 3000 that we used at Seddülbahir, was

able to record with a field-of-vision that was 360 degrees

horizontally and 270 degrees vertically, missing only the area just

underneath the scanning device itself. Since the laser does not

require exterior light to capture surface data, it was also a convenient

measuring technique to use in poorly lit areas, such as the interior

of the northwest tower at Seddülbahir, and we were able to work

well into the late hours of the night because this type of laser

technology is actually more efficient in the dark, or with artificial

light sources, than it is during the day. (Figure 2)

The fortress of Seddülbahir is a large site, encompassing a total

landscape of nearly 24.000 m2 and containing a building mass of

approximately 4.200 m2 (Figure 3). By the time we had completed

the entire scanning project for the fortress we had gathered 350

million points and a total of 8GB of data -all with a degree of

accuracy of 5 millimeters. While the storage and manipulation of

so much laser point data –called a ‘point cloud’- was a terrific

challenge for our project architects, the benefit of possessing the

x,y,z coordinates for absolutely every point on the fortress gives

us the flexibility to create accurately measured 3D models, fly-

through models, contour maps, conservation reports and to monitor

closely any changes that may occur to any part of the fortress

(Figure 3). For a site such as Seddülbahir, which lies close to the

fault line that passes through fiarköy, and is buffeted continually

by severe weather due to the exposed location at the entrance to

the Dardanelles, the importance of having such an accurate set of

data cannot be stressed enough.

While the cost of laser scanning is still quite high and the number

of architects and engineers who are currently trained to capture

and process the scanned data is quite small throughout the world,

it is certainly the way that an increasing number of historical

structures will be documented in the future. We found that the

amount of time we spent in the field gathering survey data was

drastically reduced. For the laser scanning part of our survey we

spent a total of 19 days, and we had collected all the points
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Figure 5: Archival photo of Seddülbahir’s west wall prior to the destruction of
World War One (IRCICA)

 For the laser scanning part of our survey
we spent a total of 19 days, and we had
collected all the points we could ever want
for the fortress and could now bring this
data back to our project office in Istanbul
and work through the winter months with
all the measurements we would ever need.

Figure 6: Seddülbahir during the Allied occupation of World War One showing
the state of the severly damaged west wall and towers (Imperial War Museum).



we could ever want for the fortress and could now bring this

data back to our project office in Istanbul and work through the

winter months with all the measurements we would ever need.

Other laser scanning projects around the world seem to be finding

the efficiency of this new technology to be one if its greatest

benefits, as pointed out by E. Louden who has been involved in

the scanning of the Statue of Liberty project for the past few

years. “Historically , a two person field crew could barely capture

500 points per day surveying with a total station or other EDM

(electronic distant measuring) equipment. However, using the

scanner, technicians record up to 1 million data points in minutes”

(Hughes & Louden). In addition to the new surveying technology

that we employed at Seddülbahir, we also have designed and

employed a GIS (Geographical Information System) to store,

manage and manipulate the different types of data that our team

members have gathered. One of the more interesting avenues

of research that we pursued in our study of the architectural

evolution of the fortress was an intensive analysis of 300 years

of Ottoman archival documents dealing with the repairs made

to Seddülbahir since it was founded in the mid 17th century.

These documents often allowed us to understand the function

and location of towers or sections of walls of Seddülbahir which

had disappeared due to earthquakes, severe weather, or war, and

they were essential to our accurate restitution project which

documented Seddülbahir’s architectural evolution. These types

of repair records are in Ottoman and are difficult to use, and so

they are largely neglected as resources for restoration projects,

but we found they were indispensable for an accurate picture of

how Turhan Sultan’s fortress had changed throughout three

centuries as they provide a wealth of information about many

things: building materials used at the fortress for repairs, the

source of these materials, the cost of labor and the dates and

locations of various repairs. All this data is in our GIS and we

are working now on establishing a methodological approach to

the analysis of Ottoman architecture which makes better use of

these valuable types of records for future restoration projects of

Ottoman structures.

Extensive research on Seddülbahir was also conducted in various

military and naval archives in Turkey and throughout Europe,

including the Chateau de Vincennes Military and Naval archives,

the Imperial War Museum and the London Public Record Office.

The fortress of Seddülbahir was unlucky in that it was the first

structure on the Gallipoli peninsula to be bombarded during

World War One by the Allied forces in the early British naval
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Figure 8: The beginnings of our excavations of the foundations of the Ottoman
military barracks from the late 19th century in the upper level of the Seddülbahir
fortress

Figure 9: The 19th century military barracks on the upper level of Seddülbahir
fortress before its destruction and disappearance.The 2005 excavation discovered
the foundations of this structure (Photo property of Lucienne Thys-fienocak)

Figure 7: The late  Ottoman road  found by the archaeological team and partially
excavated in the upper fortress



attacks of November 3, 1914, and much of its building fabric

was severely damaged. But its strategic position was also the

reason why so many archival photographs exist of the fortress.

These pre-and post-war photographs such as the one showing

the west wall of Seddülbahir intact before the war and the one

taken of the west wall and its towers after the bombardment are

invaluable sources of information for our project and help us

with our proposal for the conservation and restoration of the

site. (Figures 5,6)

The archeological excavation conducted at Seddülbahir was a

first on many levels: the first Koç University based archaeological

excavation, the first scientific excavation on the Gallipoli

peninsula since the 1924 French military archaeological

excavations of a site nearby Seddülbahir, and one of the first

archaeological excavations in Turkey primarily devoted to the

recovering and documentation of the material culture of the late

Ottoman period. The archaeological excavation of the fortress

was conducted by the director of the Çanakkale Archaeological

Museum, Nurten Sevinç, and was led by Koç University History

Department faculty member Carolyn Aslan who brought twelve

years of her excavation experience from nearby Troy to the

Ottoman fortress of Seddülbahir. As much of the material remains

excavated dated to the First World War we worked with a

consultant from the National Army Museum in London, David

Kenyon, who brought to our team a wealth of expertise on World

War One trench archaeology, a growing sub specialty of

archaeologists working in Europe and North America. Among

our discoveries were the foundations of a 19th century military

barracks in the upper level of the fortress and an Ottoman road.

(Figures 7,8,9)

With all the information we have collected, both from our

excavation in 2005, our laser scanning campaigns, archival research,

material and structural analyses, there are still gaps in what we

know about the fortress of Seddülbahir, and it is important that

we acknowledge those gaps as we finalize the plans for the

restoration of the site. The reconstruction of Seddülbahir

-rebuilding it so that it looks whole and new again- is not an

appropriate choice because we still have gaps in the historical

record and should not therefore recreate something that may not

have existed in the first place. Part of what our GIS and our vast

amount of data gathered from laser scanning allows
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The lower sea wall of Seddülbahir

Excavating the upper fortress of Seddülbahir. Günflil K›l›ç, Koç University Anatolian
Civilizations and Cultural Heritage Management graduate student works with
three members of the excavation team from the village of Seddülbahir.
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us to do is create in a virtual environment various scenarios of

what Seddülbahir could have looked like at different times in

its past without having to prioritize one of those pasts over

another. Seddülbahir, however, is now in need of immediate

conservation work and we do hope that when our restoration

project for the fortress is implemented that those who come to

visit this site at the very tip of the Gallipoli peninsula will stand

in awe of Turhan Sultan’s first works of architectural patronage,

just as court chronicler Abdurrahman Abdi Pasha did in 1659

when he visited the Dardanelles and wrote the following lines

of his eulogistic poem to celebrate the newly completed fortresses

built by the sultan’s mother .

Behold the charitable act she [Turhan Sultan] has undertaken;

look at these two strong fortresses,

Each of them an honorable guard of the West [the western border

of the empire].

(Topkap› Saray Museum Archives 2477)



very year, 3 million traffic accidents cause a total of

40,000 deaths worldwide. Driver error has been blamed

as the primary cause for approximately 80% of traffic accidents.

According to the figures given by US National Highway Traffic

Safety Administration, driver fatigue has resulted in 240,000

fatalities in the U.S. In addition, it is also reported that sleep

related accidents cost public and private sector over $46 billion

every year.

According to the 2005 statistics prepared by the Traffic

Education and Research Directorate of the Department of

Security, Turkey, 3,215 people have died and 123,985 people

have been injured in over 570,000 traffic accidents in highways

and roads in Turkey. Economic loss due to traffic accidents is

estimated to be $651 million.

Recently, we took part in an inter-disciplinary and international

consortium to study in-vehicle signal processing for driving

safety [Figure 1]. The goal of this consortium is to create

conditions for prudent driving on highways and roadways

with the purposes of reducing accidents caused by driver

behavior. The consortium consists of Sabanc› University,

Koç University, ITU Mekar Laboratories, OTAM Automotive

Research Center, Nagoya University, University of Texas at

Dallas, Politecnico di Tolino, Nanyang Technical University,

Ford A.fi., Oyak Renault A.fi. and Fiat A.fi. It is supported

by the Turkish State Planning Organization and is partially

supported by Japanese New Energy and Industrial Technology

Development Organization (NEDO). Critical data will be

collected from multimodal sensors (such as driving signal

sensors for gas and brake, cameras, microphones and other

sensors) to build a unique databank on driver behavior.

Furthermore, we will develop systems and technologies for

analyzing the data to model driving behaviors of each driver

and automatically determine potentially dangerous situations

(such as distraction, driver fatigue, drunk driving, etc.). Based

on the findings from these studies, the aim is to propose

systems for warning the drivers and taking other

precautionary measures to avoid accidents once a dangerous

situation is detected.

There have been a lot of efforts, especially within the European

community to address the problems in road and traffic safety.

For example, eSafety, the first pillar of the Intelligent Car

Initiative, is a joint initiative of the European Commission,

industry and other stakeholders and aims to accelerate the

development, deployment and use of Intelligent Integrated

Safety Systems, that use information and communication

technologies in intelligent solutions, in order to increase road

safety and reduce the number of accidents on Europe's roads.

Some of the subprojects that are under the umbrella of the

eSafety project are: ADASE, AIDE, APROSYS, AWAKE,

CarTALK, CHAUFFEUR 2, EASIS, EUCLUDE, ESCOPE,

The goal of our research consortium is to create conditions for prudent driving on
highways and roadways with the purposes of reducing accidents caused by driver
behavior.
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Driver Modeling and Identification
Using Driving Behavior Signals
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3,215 people have died and 123,985 people
have been injured in over 570,000 traffic
accidents in highways and roads in Turkey.
Economic loss due to traffic accidents is
estimated to be $651 million.

Safe Driving Project



GST, HIGHWAY, HUMANIST [2]. The main goal of the

ADASE 2 (Advanced Driver Assistance Systems in Europe)

project [3] is to introduce and implement active safety systems

by harmonizing and communicating active safety functions,

identifying technological needs and focusing on essentials,

preparing architectures, roadmaps and standards. The AIDE

(Adaptive Integrated Driver-vehicle InterfacE) project [4]

concentrates on human-machine interaction. The APTOSYS

(Integrated Project on Advanced Protection Systems) project [5]

has concentrated on passive safety systems. In this project

different accidents have been studied and design implications

for vehicles (passenger vehicles, heavy vehicles, motorcycles,

etc.), and roads have been studied. The objective of the AWAKE

project [6] was to increase traffic safety by reducing the number

and the consequences of traffic accidents caused by driver hypo-

vigilance. The project has concentrated on detecting and

diagnosing driver hypo-vigilance in real-time by fusing data

from on-board driver monitoring sensors (eyelid behavior and

steering grip forces) and data regarding the driver’s behavior

(lane keeping performance). The main goal of the EASIS

(Electronic Architecture and System Engineering for Integrated

Safety Systems) project [7] is to develop powerful and highly

dependable in-vehicle electronic architecture and appropriate

development support for the realization of Integrated Safety

Systems. The SENSATION (Advanced Sensory Development

for Attention, Stress, Vigilance and Sleep / Wakefulness

Monitoring) project aims to explore a wide range of micro and

nano sensor technologies, with the aim to achieve unobtrusive,

cost-effective, real-time monitoring, detection and prediction of

human physiological state in relation to wakefulness, fatigue

and stress anytime, everywhere and for everybody.
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Figure 1: Drive-Safe international study group and data acquisition vehicle Uyan›k.

A data collection vehicle was equipped with various sensors to

collect data on driver behavior under normal conditions. Fig.1

shows the test vehicle Uyan›k together with some of the members

of international study group and Fig. 2 shows some of the sensors

in the vehicle. The sensors in the test vehicle include 3 day

cameras (2 looking at the driver, one looking at the road), 3

night cameras, various microphones, xyz accelerometer, 2D

laser scanner, gas and brake pedal pressure sensors, GPS receiver,

EEG (electroencephalogram). Additional data like wheel angle,

engine speed, vehicle speed, angular speed of each wheel,

skidding speed, warning signal status, clutch pedal status, brake

status, neutral gear signal, rear gear signal, are obtained from

the CANbus.

Figure 2: Data collection vehicle Uyan›k.

It is expected that next generation human-vehicle interfaces will

incorporate biometric person recognition using speech,

video/image, analog driver behavior signals to provide more

efficient and safe vehicle operation, as well as pervasive and

secure communication in vehicles. Yet, technical and deployment

limits exist in the ability of these systems to perform satisfactorily

in real-world settings under adverse conditions such as in human-

vehicle interaction. For instance, factors such as environmental

noise, changes in acoustic and microphone conditions all

significantly impact speaker recognition performance. Similarly,

factors such as illumination variation, background variation,

camera resolution and angle, and facial expressions contribute

to performance loss of the visual person recognition. Biometric

person recognition in vehicles is likely to be most challenging

not only due to the challenges posed by the chamber, but also

due to cost-economics. In this study we demonstrate that the
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Driver identification system includes two main blocks, driving

feature extraction and driver classification. The front-end driving

feature extraction deploys cepstral processing of driving signals

assuming that control actions of a driver are outputs of a linear

system which has inputs from cognitive decisions during the

driving process. Sample plots of the driving behavior signals

are depicted in Fig. 4. The cepstral driving behavior features are

extracted over 100 msec frames centered on 320 msec Hamming

window for 100Hz sampled driving behavior signal. Each analysis

Analog
Driving Signals

Driving
Feature
Extraction

Driving
Modeling

Driving
Behavior
Indentification

Figure 3: Driver modeling and identification system.

Figure 4: Sample plots of the driving behavior signals.

Driving signals have been used to identify a driver among a
known class of drivers using a subset of the CIAIR database. If
the identification is not successful, this could indicate that there

It is expected that next generation human-
vehicle interfaces will incorporate biometric
person recognition using speech, video/image,
analog driver behavior signals to provide more
efficient and safe vehicle operation, as well as
pervasive and secure communication in vehicles.

recently defined driving behavior signals can be used to attain

high levels of accuracy for driver identification. We should note

that further fusion of multiple modalities, such as audio-visual

and driving behavior signals, can achieve higher levels of accuracy

for driver modeling and identification [9].

Personalization of vehicles will open up new services for personal

and vehicle safety, including:

1. Safe driving: Verify whether the driver is in normal condition,

as opposed to being sleepy or drunk, for safe driving.

2. Vehicle safety: Determine whether the person behind the wheel

is one of the authorized drivers.

3. Safety of the people and goods especially in commercial vehicle

System overview of the driver modeling and identification task

is given in Fig. 3. Within the driver modeling system, multimodal

data will be collected from various sensors (such as driving signal

sensors for gas, brake, driving wheel angle and engine speed,

cameras, microphones and other sensors) to build a unique databank

on driver behavior. In our preliminary experiments, we obtain

encouraging results for the driver identification task using driving

behavior signals, such as accelerator pedal pressure, brake pedal

pressure, steering wheel angle, engine rpm and vehicle speed.

frame is first multiplied with a Hamming window and transformed

to frequency domain using Fast Fourier Transform (FFT).

Uniformly scaled 26 triangular filter-bank energies are calculated

over the square magnitude of the spectrum and represented in

logarithmic scale. The resulting 16 dimensional cepstral features

are derived using discrete cosine transform (DCT) over log-

scaled filter-bank energies. The first temporal derivates of the

cepstral features are also considered as complementary features.

The driver identification system is designed using Gaussian

mixture density based classifiers.

With funding from Japanese government and industry, Itakura

et al. in the Center for Acoustic Information Research (CIAIR)

at Nagoya University have embarked on a mega project called

“Construction and Analysis of the Multi-Layered In-Car Spoken

Dialogue Corpus”, where audio (12 channels), video (3 channels),

analog driver behavior signals, which are accelerator pedal

pressure, brake pedal pressure, steering wheel angle, engine

rpm, vehicle speed, and location information have been collected

from 812 male and female drivers resulting in a databank

measured in terabytes [10,11]. We have carried out some initial

experiments using this CIAIR database.
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Table 4: Correct identification rates for 314 drivers after weighted Bayesian

fusion of different modalities using 16 mixture GMM classifiers (B: brake, A: gas,

E: motor speed, S: vehicle speed, T: wheel angle).

B+A A+E B+E A+B+E

55.12 50.16 28.48 55.58
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is a potential problem such as the driver may be distracted,

fatigued or drunk. The experiments are carried out on two

different subsets of the CIAR dataset, one having 28 drivers and

the other having 314 drivers. Table 1 gives the identification

rates of each of the modalities on the dataset of 28 drivers. Table

2 gives the result of combining different modalities for the same

subset. These tables show that gas and brake pedal signals have

discriminative power. Classification performance of 69% has

been reached in identifying drivers from these driving signals.

The performance results from the 314 driver subset of the CIAIR

database are given in Tables 3 and 4. Although the performance

decreases in the larger database, it is still observed that gas and

brake pedal signals have discriminative power. These results are

very encouraging in that, the driving signals seem to carry

important information to verify the driving behavior, and hence

they may be used to detect distraction, fatigued or drunk driving

conditions.

In this study our goal is to create conditions for prudent driving

on highways and roadways with the purposes of reducing

accidents caused by driver behavior. We employ different data

collection techniques from multimodal sensors (such as cameras,

microphones and other sensors) to build a unique databank on

driver behavior.

Preliminary studies on modeling driver behavior using driving

signals demonstrate that driver’s driving condition in a drive-

safe scenario can be identified, where active/passive safety

enforcement systems could be deployed if his/her behavior does

not comply with pre-determined normal behavior.

Table 3: Correct identification rates for 314 drivers (B: brake, A: gas, E: motor

speed, S: vehicle speed, T: wheel angle, dX: derivative features).

Gauss B/BdB A/AdA E/EdE S/SdS T/TdT
mixture
number

 8 22.31 48.33 8.79 1.33 3.56
21.21 47.66 8.25 1.05 3.48

 16 22.84 49.79 8.18 1.64 4.23
22.88 47.80 7.82 1.06 3.97

 32 21.23 46.18 8.94 1.37 4.99

Table 1: Correct identification rates for 28 drivers (B: brake, A: gas, E: motor

speed, S: vehicle speed, T: wheel angle, dX: derivative features).

Gauss B/BdB A/AdA E/EdE S/SdS T/TdT
mixture
number

 2 29.25 46.80 22.87 9.04 6.38
28.49 47.34 24.46 13.82 7.10

 4 34.04 64.89 26.06 11.17 8.51
34.04 60.96 25.00 14.05 9.04

 8 39.36 67.55 30.31 11.17 8.51
35.63 68.08 26.20 12.76 9.67

Table 2: Correct identification rates for 28 drivers after weighted Bayesian

fusion of different modalities using 8 mixture GMM classifiers (B: brake, A: gas,

E: motor speed, S: vehicle speed, T: wheel angle).

B+A A+E B+E A+B+E

69.14 68.08 46.80 68.61



n a 1990 Harvard Business Review article, consultant

Frederick Reichheld and Harvard professor W. Earl Sasser, Jr.

(Reichheld and Sasser 1990), captured the attention of the

business community with the promise that “by reducing

customer defection by a mere 5%, companies can boost profits

by 25% to 85%.” This enticing claim rocked the business world

and jump-started the customer retention movement, in its

infancy at the time.

Numerous additional articles and over 40,000 books in the

intervening 15 years have further promoted customer loyalty

as an almost universal cure for the problems plaguing

marketers today. The effect of the message is profound; a

2002 survey of global CEOs (Conference Board 2002)

documented customer loyalty and retention to be the most

important challenge that CEOs believed they faced –

surpassing stock performance or cost reduction! Because of

this widespread acceptance, billions in corporate capital

have been spent annually in pursuit of increased customer

loyalty.

For the vast majority of firms, however, the investments are

not generating a positive return. Why does this occur over and

over again? The overarching message of the book Loyalty

Myths (2005) is that we must throw out the fundamental tenets

we have been told about customer loyalty. For example:

• Is it really less costly to retain a customer than to acquire

one?

• Is it really true that loyal customers generate positive word

of mouth about our company?

• Does employee satisfaction and customer loyalty go hand in

hand?

The science associated with customer loyalty as a business strategy is relatively new and is
evolving rapidly. The expanded knowledgebase can be used to identify and validate “loyalty
truths” that define truly profitable customer loyalty strategies.
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The best that can be said about the

above questions is that they are gross

oversimplifications, but for most

companies they are simply false.

Loyalty Myths (Keiningham, Vavra,

Aksoy and Wallard 2005) is a radical

and innovative departure from

conventional thinking on the topic of

customer loyalty.  I t  proposes

innovative insights into why loyalty

initiatives are not working. It lists 53

commonly held myths and critically

examines each of them.

What are some examples of these

myths?

The following examples are of

particular significance.

Myth 44: “Loyal customers are more

profitable; loyal customers are always

profitable customers”

This myth assumes that customers are

like fine wine… They get more profitable over time. Our

experience with hundreds of companies, however, shows that

profitable customers tend to start out as profitable customers

and unprofitable customers as unprofitable. It’s just that

unprofitable customers are more likely to switch firms, so if

you looked at average customer profits for each year with the

company, it would appear that profits increased with the length

of relationship. But what really happens is that you get fewer

unprofitable customers with longer tenures.

A study we conducted (Keiningham, Perkins-Munn, Aksoy

and Estrin 2005) was instrumental in demonstrating that loyal

customers are not necessarily the most profitable customers.

Based on our analyses of real world data from one of the

world’s largest financial services companies, we showed that

loyal customers were either the most profitable or the least

profitable customers. This is mainly because loyal customers

also tend to be the most demanding thereby increasing the cost

of serving them.

Myth 6: “Efforts to improve customer-centric measures are

properly separated from efforts to improve brand-centric

measures”

Brand-centric efforts typically focus on the creation,

development and maintenance

of brand equity, whereas

customer centric efforts focus

on improving customers’

perceptions of their experiences

with a firm’s products or

services. While both are aimed

at influencing attitudes and

behaviors, researchers and

practitioners alike tend to

dichotomize the two functions

and hence manage separately.

The findings discussed in one

of our articles (Keiningham,

Aksoy, Perkins-Munn and

V a v r a  2 0 0 5 )  h o w e v e r

emphasize the need to analyze

the impact  of  customer

satisfaction on loyalty in

conjunction with brand image

m e a s u r e s .  W h i l e  e a c h

contributes to the share of

spending of a customer, they also have a combined effect. This

finding indicates that the interactions between efforts can

double the customers’ share of spending. Hence, convergence

of these two perspectives is essential.

Furthermore, the rules of brand management change with the

culture that is being examined. Take for example the issue of

brand personality management. Research in this area has

focused predominantly on Western cultures and the applicability

of the dimensions of the construct has not been validated

elsewhere. One of our research projects aims at validating the

brand personality construct in Turkey (Aksoy and Özsomer

2006). The results indicate that while some are common across

cultural boundaries, there are indeed some dimensions of brand

Loyalty Myths (Keiningham, Vavra, Aksoy
and Wallard 2005) is a radical and
innovative departure from conventional
thinking on the topic of customer loyalty.
It proposes innovative insights into why
loyalty initiatives are not working.
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personality that are different and unique in the Turkish context

such as traditionalism /conservativeness and rebelliousness.

Myth 49: “Employee satisfaction and customer loyalty go hand

in hand”

Without question, employees are critical to the creation of loyal

customers. We can all think of instances where the actions of

employees enhanced our loyalty to a firm. The problem is that

the role of employees in building customer loyalty is far more

complex than we have been led to believe.

Our article (Keiningham, Aksoy, Daly, Perrier, and Solom 2006)

questions the relationship between employee satisfaction and

store performance and finds that the correlation is effectively

zero. It is only when we control for store size that we find the

relationship to be positive. Even controlling for store size,

however, we show the impact to be modest.

In addition, Keiningham, Aksoy, Cooil, Peterson, and Vavra

(2006) show asymmetry in the relationship between employee

satisfaction data and business performance, and employee

satisfaction and customer satisfaction. As a result, the typical

reliance on simple mean employee or customer satisfaction

scores or indexes is unlikely to adequately explain changes in

sales. Given the threshold nature of the relationship, it is critical

that managers be certain that efforts designed to improve

satisfaction do so in sufficient force so as to reach levels that

correspond with increasing sales.

This should not be taken as an invitation to not care about

employee satisfaction and loyalty. While there may not be a

direct link between employee satisfaction and customer loyalty,

low employee morale can hurt a company in a number of ways:

increased absenteeism, low productivity, lack of a cooperative

spirit, and high turnover. These have real costs associated with

them, both to a company’s bottom line, and to a civil society.

Myth 45: “Customer satisfaction brings customer loyalty”

Without a doubt, customer satisfaction and customer loyalty are

linked. But the linkage is not straightforward and it is not linear.

Managerially, the most important behavioral demonstration

of customer loyalty is in the share of business that the customer

gives to a particular firm or brand. Traditionally, satisfaction

and loyalty are treated as synonymous. Our research (Cooil,

Keiningham, Aksoy, and Hsu 2007), however, clearly shows

that the initial level of satisfaction and the absolute change

in satisfaction affects the impact of satisfaction on share of

spending. As a result, the relationship is non-linear (i.e., there

are thresholds that must be achieved before loyal behavior

actually occurs). Furthermore, the effect is moderated by

customer characteristics (i.e., for some customer segments

the effect is much stronger than for others). This is the first

study to examine the longitudinal relationship of satisfaction

on share  of  spending (a .k .a . ,  share  of  wal le t ) .

Are beliefs in myths more general managerial tendency?

Finally, the above described phenomena of believing in truisms

that are indeed false are indicative of a more general flaw in

management thinking that we have chosen to name

“Management Teleology”. Our article that recently appeared

in MIT’s Sloan Management Review (Keiningham, Vavra

and Aksoy 2006) explicates this general tendency.

Management teleology is defined in this paper as managers

being more than willing to hear what they want to hear and

believe what conforms to their perception of a problem. In

a sense, their bias toward a specific business outcome shapes

their interpretation of causes and effects. They see relationships

predicated upon a desired outcome. Most managers are not

twisting reality to protect their interests. Rather, they

subconsciously latch onto beneficial outcomes to reinforce

their acceptance of a new process, practice, or idea. We

believe that the beliefs surrounding the customer loyalty

movement described in the book Loyalty Myths occurred due

to this general phenomenon. Loyalty Myths aims to explicate

this tendency and offers a perspective to break this “teleology”.

How to manage for customer loyalty?

After accepting that what we’ve been told is wrong, the next

most likely reaction is to then totally dismiss loyalty as a

business strategy. While understandable, such a posture is an

obvious mistake. The science associated with customer loyalty

as a business strategy is relatively new and is evolving rapidly.

The expanded knowledgebase can be used to identify and

validate “loyalty truths” that define truly profitable customer

The initial level of satisfaction and the
absolute change in satisfaction affects the
impact of satisfaction on share of spending.
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The pursuit of customer loyalty can be
a rewarding and highly profitable
strategy, but not if it is approached by
accepting the conventional wisdom as
propagated in the numerous myths
which we’ve all heard and until now
accepted.

loyalty strategies. To create and launch a successful loyalty

initiative, consider the following process:

Step 1. Score your customers on profitability – build a metric

to evaluate each customer’s contribution to your bottom line.

Step 2. Assess your total customer base – determine the

proportions of your customers classified in customer profitability

groupings. The relative proportions will allow you to target a

specific group for your loyalty efforts.

Step 3. Target one or more of your customer groups with

specific retention or development goals – the more focused

(and therefore selective) your program is, the better.

Step 4. Utilize loyalty growth tools for strategic growth -

Loyalty goals will need to be achieved through relevant

leveraging of the cache of the brand, the value equation, unique

relationship opportunities or product/service modification (Rust,

Zeithaml and Lemon 2000).

The pursuit of customer loyalty can be a rewarding and highly

profitable strategy, but not if it is approached by accepting the

conventional wisdom as propagated in the numerous myths

which we’ve all heard and until now accepted. By exposing

the myths of loyalty for what they truly are we can all win,

business and customer alike.



ptics which studies the generation and propagation of
light is a very old and matured discipline with a history

that extends over centuries.  Prior to 1960, optical technologies
had a limited scope and mainly involved the design and
applications of traditional optical systems such as telescopes
and microscopes.  However, following the invention of the laser
in 1960, development of the semiconductor light sources in early
1960s, and the realization of the ultralow-loss optical fibers in
1970s, Optics underwent an unprecedented revival, leading to
the emergence of new disciplines with widespread technological

impact.  Understanding and exploiting the quantum aspects of
radiation; in other words, the photon nature of light, played a
critical role in this development. Nowadays, we see the outcome
in both science and technology. In science, for example, use of
lasers and sophisticated detection systems enabled the
measurement of extremely fast atomic events in the picosecond
(1 picosecond=10 - 1 2  seconds)  and femtosecond
(1 femtoseond=10-15 seconds) time scales. Furthermore, it has
become possible to probe and control systems with micrometer
(1 micrometer=10-6 meters) and nanometer (1 nanometer=
10-9 meters) resolution. Technological products based on photon
sources and devices are also becoming commonplace in our
lives. For example, semiconductor lasers, detectors, and optical
fibers are routinely used in fiber-optic communication systems
for fast, low-noise communication. Compact disc players and
display systems are other examples. Today, we call this multi-
faceted technological area ‘Photonics’ and define it as the
discipline that provides solutions to scientific and technological
problems by using devices which generate, transmit, or detect
photons.

Developing new laser sources has always been one of the most
important areas in Photonics. This is primarily driven by the
need, in most scientific and technological applications, for lasers
operating at a particular wavelength. To give an example, let us
consider a fiber optic communication system. The optical fiber
is essentially a very pure glass wire. Although glass with
exceptional purity can be manufactured, certain fundamental
processes such as scattering still lead to undesirable attenuation
of optical signals, deteriorating the performance of long-distance
communication systems. Studies have shown that minimum
attenuation and low signal distortion are possible when light
sources operating in the near infrared are used. This prompted
a lot of technological interest in the development of lasers
operating in this wavelength range. Another example is display
technologies where there is an ever growing market demand for
lasers producing red, green, and blue light. To date, lasers
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The Laser Research Laboratory at Koç University was established in 1994 to
conduct research on the development and characterization of novel solid-state
lasers and amplifiers.

Development of Novel Laser Sources
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operating at different wavelengths have been demonstrated by
using solid, liquid, and gaseous media. However, because stringent
requirements such as robustness, chemical stability, mechanical
durability, and long operational lifetime must be met in practical
systems, the preferred choices have been limited to semiconductor,
solid-state, or fiber lasers.

The Laser Research Laboratory (LRL) at Koç University was
established in 1994. The facilities originally located in the ‹stinye
Campus were later transferred to Rumelifeneri in 2000.  Currently,
the Laser Research group includes two PhD students, three MS
students, and a research engineer.  Several undergraduate students
also provide part-time assistance in various projects. The primary
aim of LRL has been the development and characterization of
new, novel solid-state lasers and optical amplifiers. In this class
of lasers, optical amplification and laser light are produced by
using insulating crystals or glasses doped with special ions.
Examples of ions suitable for lasing include neodymium, erbium,
chromium, and others.

An external energy source, commonly referred to as pump and
an optical resonator are needed in order to produce laser light.
Typically, these crystals are optically pumped by using light
sources such as flashlamps or other lasers. The crystal is placed

inside the optical resonator which consists of mirrors. Light
generated in the crystal undergoes multiple reflections between
the mirrors and gets amplified over several roundtrips. If the
amplification exceeds the losses, optical oscillation starts and

Developing new laser sources has always
been one of the most important areas in
Photonics. This is primarily driven by the
need, in most scientific and technological
applications, for lasers operating at a
particular wavelength.

Figure 1: The pulsed titanium-doped sapphire laser in the Laser Research

Laboratory is used in spectroscopic characterization of photonic materials.

Figure 2: High temperature furnace used for the thermal diffusion doping of

chromium into zinc selenide crystals.
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the laser produces directional light with a high degree of
brightness. As such, the beam remains fairly confined even after
long distances of propagation. As an example, Figure 1 shows
the setup of the titanium-doped sapphire laser which was built
in our laboratory to carry out spectroscopic measurements.  The
green beam is the pump source.

In the search for new laser or amplifier media, we have greatly
benefited from the collaboration with different Chemistry groups
at Koç University, specialized in the synthesis of photonic
materials. In one such project, we have worked closely with
Prof. Mehmet Somer’s group to develop and optimize solid-
state lasers operating at the mid-infrared wavelengths. Such laser
sources find numerous applications in pollution monitoring,
vibrational spectroscopy, and atmospheric imaging. This project
also received external funding from Tübitak (the Scientific and
Technical Research Council of Turkey). The particular system
we investigated was chromium-doped zinc selenide (Cr:ZnSe).
In the first phase of the project, a high temperature furnace was
used to introduce chromium ions into the ZnSe substrates by
using the technique of thermal diffusion. Figure 2 shows the
high-temperature furnace used during thermal diffusion.
Spectroscopic and lasing characteristics of the samples were
then investigated experimentally. Our studies were important in
the determination of the optimum preparation conditions that
give the best laser performance.  In addition, by using optimized
samples, we were able to show that laser light can be obtained

over a very broad wavelength range from 1880 to 3100 nm.
A schematic of the Cr:ZnSe laser constructed in our laboratory
is shown in Figure 3. All phases of this project from the synthesis
of the samples to the construction and characterization of the
lasers were conducted at Koç University.  In another collaborative
study with Prof. ‹skender Y›lgör’s group, we investigated the
photonic characteristics of polymers containing active ions. Our
studies showed that silicone-urea copolymers doped with
neodymium ions can be used as alternative sources of near-
infrared radiation. Ease of sample preparation and reduced costs
in mass production make these systems potentially important in
fiber-optic communications systems, fiber laser development,
and optical sensing. More recently, we have started to work with
Prof. Funda Ya¤c›’s group to explore the luminescence properties
of different nano-sized quantum dot systems. Quantum dots
have fascinating size-dependent spectroscopic properties and
are potentially important candidates for the development of
efficient light sources as well as other novel photonic devices.

Solid-state lasers based on transition metal ion-doped crystals can
also be used to generate extremely short light pulses with
femtosecond duration. One such system which we have been
developing for over a decade is the chromium-doped forsterite
laser.  In earlier studies, we demonstrated experimentally that
forsterite lasers can be operated efficiently at room temperature
by optimizing the crystal parameters. More recently, we designed
and constructed a compact, low-threshold forsterite laser capable
of delivering optical pulses as short as 70 femtoseconds near the
wavelength of 1.3 microns. This project is being conducted in
collaboration with Prof. James Fujimoto’s research group at the
Massachusetts Institute of Technology and has received funding
from both Tubitak and National Science Foundation.  Near-infrared
femtosecond lasers find important applications in biomedical
imaging systems such as optical coherence tomography.
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The Laser Research Laboratory (LRL) at
Koç University was established in 1994.
The primary aim of LRL has been the
development and characterization of new,
novel solid-state lasers and optical
amplifiers.

Figure 3: Chromium-doped zinc selenide laser. All phases of this project from

the synthesis of the samples to the construction and characterization of the

lasers were conducted at Koç University.



uring the summer of 2004 we started a new program

for motivated high school students who want to

sharpen their research skills and plan to attend research

oriented universities. The program offers talented high school

students the opportunity to gain research experience in a

university setting. From a list of research projects prepared

by KU faculty members students choose their own research

projects to match their areas of interest. Working with the

research group of the faculty members students are exposed

to a broad range of new concepts and research techniques

which help to improve their independent thinking and

creativity.

The duration of the program is flexible to accommodate the

needs of the particular student and the research faculty.

Students must have completed 10th grade; have good academic

standing and recommended by their school. So far 61 students

participated in the program

which has quickly become very

popular among the students,

parents, high school teachers

and counselors.

Students who have participated

in  SRE have  been  ve ry

successful in university entrance

as well and are now attending

schools like Harvard, Princeton,

Yale, John Hopkins, Richmond,

Connecticut, Bilkent, Sabanc›,

B o ¤ a z i ç i ,  ‹ T Ü ,  O D T Ü ,

Hacettepe and KU. We hope that

their experience with us will be

valuable in their university

education as well.

A sample of projects completed

by these high achievers are listed below to give some idea

about their type and diversity:

- Designing and building a telescope.

- Electronics design for a laser scanner

- Model solar car lego

- Programming a mobile robot for navigation

- Language development in Turkish children.

Mother-child Interaction

- Construction of a laser voice transmitter

- Cloning of E.coli genes.

- Mechatronics, product design and development

- Nano-fabrication

- Multi camera motion capture

- Polymer synthesis and characterization

- Landscapes of settlement in northwestern Anatolia
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n February 28, 2006 Koç University signed an

agreement of international partnership for research

excellence with Max Planck Society. Under this agreement the

Max Planck Society and Koç University agree to cooperate in

research fields of mutual interest. Koç University will act as an

intermediate institution for maintaining contacts with Turkish

researchers, whereas the Max Planck Society will serve as an

intermediary for relations with German universities. Joint activities

will include scientific workshops, summer schools, and visiting

professorships. The workshops shall take place on KU campus

or at one of the participating Max Planck Institutes. Bilateral

steering groups of KU faculty and Max Planck members will

organize the scientific activities.

We hope that this cooperation will provide opportunities to

faculty members and students to collaborate with world class

research institutes of Max Planck Society. The research institutes

of the Max Planck Society perform basic research in the interest

of the general public in the natural sciences, life sciences, social

sciences, and the humanities. In particular, the Max Planck

Max Planck Society and Koç University agree to cooperate in research fields of mutual
interest.
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Max Planck-Koç University: International
Partnership for Research Excellence

O

Research News

Committee members of Max Planck-Koç University Partnership



Society takes up new and innovative research areas that German

universities are not in a position to accommodate or deal with

adequately.

At present the following research fields have been identified for

collaboration but new areas are expected to emerge during the

course of cooperation:

· Protein bioinformatics

· Foreign populations in other cultures

· Harbour cities around the Mediterranean Sea

· Polymers: materials in biology and advanced technologies

· Solid state and materials chemistry

· Functional materials and their device oriented application

· Cognitive processes and education

· Dynamical systems in mathematics

· The challenge of globalisation to law

· Legal transplants in transformation economies

· Statistical physics

· Molecular biology

· Human development, language and cognitive development

During the past summer three scientific workshops were organized

as planned. These were:

Protein Bioinformatics organized by Burak Erman (Koç

University), Thomas Lengauer (MPI for Informatics), Attila

Gürsoy (Koç University, Turkey), and Volkhard Helms (Saarland

University, Germany). The workshop took place on KU campus

during September 6-8, 2006. About ten scientists from Turkey

and Germany each (thus a total of twenty people) were invited.

There was a mix between senior and junior people starting at

the advanced Ph.D. student level. About half of the scientists

came from Koç University and Max-Planck Society. The other

half came from other Turkish and German universities and

research institutes.

The focus of the workshop was on bioinformatics problems that

pertain to the analysis and prediction of properties of proteins.

The workshop concentrated on three-dimensional protein

structures, protein interactions and protein networks with
applications to medical and pharmaceutical problems.

Polymers: Materials of Advanced Technologies and Biology
organized by Gerhard Wegner, (MPI for Polymer Research,

Germany) and Burak Erman (Koç University). The meeting was

held in Max Planck Institute fur Polymerforschung in Mainz

during August 29-31, 2006. Ten scientists from the Turkish side

and ten from Germany were invited to give talks. Additionally

there was an audience of about fifty scientists. Ten of these were

Turkish students pursuing their PhD studies in Mainz.

29

Basics in Real-Space Theories organized by Rüdiger Kniep,

(MPI of Chemical Physics of Solids, Germany) and Mehmet

Somer (Koç University). The workshop was held in July 17-20,

2006 in Dresden, Germany. The meeting provided an introduction

into various aspects of theoretical approaches applied in physics,

chemistry and materials sciences.

The following activities are planned for 2007:

Scientific Seminars:

• Structures of Civil and Procedural Law in South Eastern

European Countries

Coordinators: Prof. Jürgen Basedow, Max-Planck-Institute for

Foreign and International Private Law; Prof. Tu¤rul Ansay,

Koç University. Place: Istanbul

• Harbour Cities in the Mediterranean Sea
Coordinators: Prof. Gerhard Wolf, MPI for the History of Arts;

Prof. Scott Redford, Koç University. Place: Istanbul and other

harbour cities.

Summer School:
• Summer School: Introduction to German and European
Law
Coordinators: Prof. Jürgen Basedow, MPI for Foreign and

International Private Law, and Prof. Tu¤rul Ansay, Koç

University. Place: Istanbul

Koç University Rector Attila Aflkar with Max Planck Society President
Peter Gruss
Koç University Rector Attila Aflkar with Max Planck Society President
Peter Gruss
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LERZAN AKSOY received “Emerald
Citations of Excellence Award” for her article
titled “Brand Customer Connection” and
“Soundview Executive Summaries 20 Best
Business Books of 2006 Award” for her
book “Loyalty Myths”.

ZEYNEP AKfi‹N KARAESMEN was the
recipient of Turkish Academy of Sciences
(TÜBA) Social Sciences Encouragement

Award.

ZEYNEP GÜRHAN CANLI became
Faculty Fellow in American Marketing
Association, Sheth Doctoral Consortium.

DEMET YALÇIN was presented with the
third place award in “Sak›p Sabanc›
International Research Award” competition
sponsored by the Brookings Institution and

Sabanc› University.

MURAT SOMER was awarded a
Fellowship for Post-Doctoral Research
Studies Abroad in Social Sciences and
Humanities, Turkish Academy of Sciences
(TÜBA-DSYDAB).

TU⁄RUL ANSAY was honored with The
Liber Amicorum by his colleagues.

YAVUZ ALANGOYA was honored
with The Liber Amicorum by his
colleagues.

A. LEVENT DEM‹REL was honored with
associate membership of TÜBA. He had a
sabbatical leave at Max Planck Institute for
Colloids & Surfaces, Golm-Potsdam,
Germany.

LUCIENNE THYS-fiENOCAK was
elected to the International committee of
ICOMOS Turkey.

YONCA KÖKSAL was awarded Copeland
Post-Doctoral Fellowship, Amherst College,
USA.

AL‹ MOSTAFAZADEH received the
2006 Werner-von-Siemens Excellence
Award for Science and Innovation.

BURAK ÖZBA⁄CI received the 2006
TÜB‹TAK-TWAS Science Encouragement
Award and the 2006 Sedat Simavi Award.

TOLGA ETGÜ was a recipient of “Career
Award” of the Scientific and Technological
Research Concil of Turkey (TÜB‹TAK).

EM‹NE fiULE YAZICI was awarded
Raymond Visiting Fellowship at University
of Queensland, Australia. She received
TÜB‹TAK Career Award.

SELDA KÜÇÜKÇ‹FÇ‹ received
“Distinguished Young Scholar Award” of
Turkish Academy of Sciences (TÜBA-
GEB‹P).

ALPER K‹RAZ received “Distinguished
Young Scholar Award” of Turkish Academy
of Sciences (TÜBA-GEB‹P). He also
received TÜB‹TAK Career Award.

Ç‹⁄DEM KA⁄ITÇIBAfiI became Fellow
of the Third World Academy of Science.

AHMET AKKAfi was a recipient of
“Career Award” of the Scientific and
Technological Research Council of Turkey
(TÜB‹TAK).

ENG‹N ERZ‹N was the co-author for the
first place paper in IEEE SIU 2006 “Best
Student Paper Award” given to his graduate
student Ulafl Ba¤c›. He served as IEEE Turkey
Section Vice President and IEEE Turkey
Signal Processing Chapter Vice Chairman.

YALÇIN AKÇAY received TÜB‹TAK
“Career Award”.

ALPER ERDO⁄AN was the co-author for
the third-ranked paper in IEEE SIU 2006
“Best Student Paper Award” given to his

graduate student Turgut Öktem.

HAKAN ÜREY received the 2006 Werner-
von- Siemens Excellence Award for Science
and Innovation.

MET‹N TÜRKAY was the recipient of

TÜB‹TAK “Encouragement Award”.

S‹BEL SALMAN received TÜB‹TAK

“Career Award”.

BURAK ERMAN was honored with
“George S. Whitby Award” for Distinguished
Teaching and Research by American
Chemical Society Rubber Division.

HAL‹L KAVAKLI received Turkish
Academy of Sciences “Distinguished Young
Scholar Award” (TÜBA-GEB‹P) and

TÜB‹TAK “Career Award”

ÖZLEM KESK‹N was the recipient of
Turkish Academy of Sciences “Distinguished
Young Scholar Award” (TÜBA-GEB‹P).

EVR‹M D‹DEM GÜNEfi received
TÜB‹TAK “Career Award”.

AL‹ SERPENGÜZEL was elected
“Fellow” of (SPIE) The International Society
for Optical Engineering.

ESRA GENÇTÜRK served as Vice
President of Communication of American
Marketing Association, Global Special
Interest Group (SIG), 2005.

ZEYNEP AYCAN was appointed President
for International Society for the Study of
Work and Organizational Values.

MEHMET SAYAR received TÜB‹TAK
“Career Award”.

YAMAN ARKUN became an AIChE
(American Institute of Chemical Engineers)
Fellow.

Annual Faculty Awards and Honors
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Research projects are funded externally by government, industry and

European  Union. The value of the continuing grants is $6 Million. The

following sponsors provided support  during the past  year:

Principal Members
Attila Aflkar (Applied Mathematics)

H. Mete Soner (Mathematics)

Ali Ülger (Mathematics)

Ersin Yurtsever (Chemistry)

Burak Erman (Chemistry)

Tekin Dereli (Physics)

Nihat Berker (Physics)

Çi¤dem Ka¤›tç›bafl› (Psychology)

Yaman Arkun (Chemical Engineering)

Research Funding

• Aygaz

• Ford Otosan

• Vehbi Koç Foundation

• TÜB‹TAK (Scientific and 

Technological Research Concil

of Turkey)

• TÜBA (Turkish Academy of 

Sciences)

• ASELSAN

• DPT (State Planning Organization,

Turkey)

• Open Society

• Max Planck Society

• European Union

• PME Foundation Switzerland

• USIP: United States Institute of 

Peace

• Microvision, USA

• Microsoft, USA

Turkish Academy of Sciences
(TÜBA) Members

Associate Members
Sami Gülgöz (Psychology)

Alphan Sennaro¤lu (Physics)

A. Levent Demirel (Chemistry)
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Koç University Profile

Koç University is a private, nonprofit

institution founded in 1993 and located

in Istanbul. The University is supported

by the financial resources of the Vehbi

Koç Foundation, set up by Vehbi Koç,

a leading Turkish businessman. The

University’s mission is to produce the

most capable graduates by providing a

world-class education, to advance the

frontiers of knowledge by excellence in

research and to contribute to the benefit

of Turkey and humanity at large.

The medium of instruction at Koç

University is English. The current

enrollment is 3500. The educational

philosophy of Koç University is based

on the  pr inciple  of  "creat ive

teaching/participatory learning." Since

its foundation, Koç University has

encouraged the search for truth through

research, criticism, and creativity.

Cooperation with international

institutions, as well as lectures by

internationally renowned academics and

business leaders, also contribute to the

quality of education at Koç University.

The University has exchange programs

with selected universities abroad. It is

also involved in Erasmus programs.

The University is committed to

excellence in research and provides state

of the art research facilities and

intellectual environment to support

research.

The University is composed of:

• College of Arts and Sciences

• College of Administrative Sciences 

and Economics

• College of Engineering

• Law School

• School of Nursing

• Graduate School of Business

• Graduate School of Sciences & 

Engineering

• Graduate School of Social Sciences 

& Humanities

• English Language Center.

In the past ten years, 2800 students have

graduated from Koç University. Of those

who have decided to enter the business

life have found jobs in the top

international and local firms. The alumni

who have chosen to continue their

education in the graduate programs, have

been accepted to top schools in Europe

and United States.



Graduate Programs at Koç University

Quest for scientific knowledge and performing cutting edge

research requires high quality graduate education. With business

world and industry’s growing interest in research and

development due to global competition, the demand on graduate

students who have the necessary academic preparation and

specialization is rapidly increasing. Our graduate programs in

critical areas recognize this need and aim to provide the best

education and research environment to high quality students.

1. GRADUATE SCHOOL OF BUSINESS

Master Programs

Business Administration

2. GRADUATE SCHOOL OF SCIENCES

AND ENGINEERING

Master Programs

Computational Sciences and Engineering

Electrical and Computer Engineering

Industrial Engineering

Material Science and Engineering

Mathematics*

Mechanical Engineering

Physics

PhD Programs

Computer Engineering

Electrical Engineering

Industrial Engineering and Operations Management

*joint program with Bo¤aziçi and Sabanc› Universities

3. GRADUATE SCHOOL OF SOCIAL SCIENCES

AND HUMANITIES

Master Programs

Anatolian Civilizations and Cultural Heritage Management

Economics

International Relations

Psychology

• Developmental Psychology

• Industrial and Organizational Psychology



Rumelifeneri Yolu 34450 Sar›yer, Istanbul

Tel: 0212 338 1000   www.ku.edu.tr


