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P        REFACE
Director’s Message

We are pleased to share the new edition of “Grants Catalog” of Özyeğin University (ÖzÜ). This catalog includes an 
overview of national and international grants accepted and/or started in 2016. The total budget of these grants is 13,5 
Million TL, which constitutes 90% of ÖzÜ’s sponsored research volume in 2016.

A remarkable part of ÖzÜ’s research funding comes from national funding agencies including TÜBİTAK, İSTKA etc. In 2016, 
ÖzÜ has been granted with large-scale projects from TÜBİTAK with three TÜBİTAK 1003 projects and a TÜBİTAK 1007 
grant. The main international sponsor of ÖzÜ is the European Commission. In 2016, the grant agreement for our second 
Horizon2020 Project “PLOTINA” has been signed. In addition, ÖzÜ faculty members were awarded with two new bilateral 
cooperation projects with Slovenia.

The catalog presents the abstracts of the projects as well as the budget, project coordinator and funding program 
information. We hope that it will give an insight into ÖzÜ’s sponsored research activities.

Please do not hesitate to contact us at tto@ozyegin.edu.tr for any additional information regarding this catalog.

Sincerely yours,

Nilay Papila, PhD
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Macroeconomic Effects of Migration in Turkey, Germany, and 
Switzerland

ABSTRACT
This project investigates the macroeconomic impacts of recent flows of migrants 
in Turkey, Germany, and Switzerland. We aim to understand four main mechanisms 
through which migrants effect the economy. First, we explore the role of formal 
migration policies in determining the types of migrants and the magnitude of 
migrant flows. Second, we uncover the link between income inequality and migration 
to better understand the extent by which large disparities in income among nations 
is responsible for mass migration. Third, by the use of a computable dynamic general 
equilibrium variable, we find the effects of migrants on the wage rates, rental rates, 
employment, production, consumption, and welfare in the receiving country. Lastly, 
we find whether immigration can ease the sustainability of the social security systems 

in advanced European economies that face a worsening retiree-worker ratio.

Asst. Prof. Nuray Akın

nuray.akin@ozyegin.edu.tr

 

Department: Economics

Funding Scheme: TÜBİTAK 2232

Start Date: June 15, 2016

Duration: 24 Months

Budget: 20.250 TL
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An Investigation of Consumers` Healthy Food Preparation and 
Consumption Behavior

ABSTRACT
Obesity is spreading all over the world at an alarming rate. It is a major risk factor for 
many health conditions and economically costly as it inflicts costs on governments, 
health care organizations, insurance companies, and consumers. In an attempt to 
decrease the obesity rate in Britain, the government passed a law in 2008 requiring 
all secondary-school students to attend cooking classes (MacLeod, 2008). The Dietary 
Guidelines for Americans promotes home cooking over eating-out or ordering-in. The 
American Institute for Cancer Research has even produced a guide on how to quickly 
prepare homemade meals. Doctors also emphasize home cooking over eating-out. 
Despite the social attention and the impact of the topic on the health and welfare 
of societies, there has been very limited research that investigates the relationship 
between eating healthy and food preparation. Recommendations are mostly based on 
common wisdom or aggregate level correlational research.
The goal of the project is to understand whether preparing food for oneself actually 
results in healthy food consumption and, if so, why and how it shapes the healthy 
consumption behavior. In particular, it will reveal (1) whether preparing food for 
oneself actually affects actual or perceived healthy consumption behavior, (2) the 
motivations to prepare healthy (and unhealthy) food for oneself, (3) the psychological 
processes and consequences of preparing food for oneself (e.g., healthy vs. unhealthy 
consumption behavior, attitudes, taste perception, commitment to healthy 
consumption, happiness and satisfaction derived from consumption of self-prepared 
food), and (4) individual differences that affect food preparation and consumption 
processes (e.g., regulatory focus, skills, eating competence, self-efficacy, need for 

control, self-esteem).

Asst. Prof. Sinem Atakan

sinem.atakan@ozyegin.edu.tr

 

Department: Marketing

Funding Scheme: TÜBİTAK 3501

Start Date: June 1, 2016

Duration: 24 Months

Budget: 123.263 TL
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Capacity Allocation under Competitive Pricing 
 

ABSTRACT
Revenue Management (RM) is a well-established area in Operations Management 
(OM). Most of the studies thus far focus on the analytical side of RM. However, little 
is known about how individuals actually make RM decisions. Even traditional users of 
RM (e.g., airlines, hotels) must combine RM software with manual oversight to achieve 
the best results. Additionally, there are also numerous industries which do not widely 
use RM software. Examples include restaurants, spa resorts, golf courses, and many 
other small businesses that involve managers in RM decisions. The goal of the project 
is to incorporate human component into RM decision-making processes and provide 
evidence on the impact of human behavior on competitive dynamic pricing decisions.

Asst. Prof. Bahriye Cesaret

bahriye.cesaret@ozyegin.edu.tr

 

Department: Operations 

Management

Funding Scheme: TÜBİTAK 2232

Start Date: September 1, 2016

Duration: 24 Months

Budget: 14.000 TL
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Spatio-Temporal Mapping Method for Post-Occupancy  
Evaluation of Outdoor Spaces in a University Campus

ABSTRACT
This project provides the state of post-occupancy evaluation (POE) studies for outdoor 
space and introduces a new spatio-temporal mapping method to appease the need of 
a POE method in urban scale. This new method explores how individual urban studies 
such as outdoor thermal comfort, urban heat island (UHI), and space syntax could 
bring together under the heading of POE. POE, especially for indoor environments, as a 
process of systematically evaluating the performance of buildings has earned increased 
attention in recent years. Especially in a compact urban environment where people are 
exposed to high levels of environmental and mental stress in their daily life, the design 
of open spaces goes far beyond providing just a crossing place; it should also be 
healing – serving functional as well as mental needs. Outdoor POE studies are 
essential for the buildings, such as university campuses, which consist of different 
building groups and outdoor spaces used very often by occupants. The outdoor spaces 
are the social and cultural activity places of university campuses located out of the 
city for not only the students but also the academic and administrative staff. The 
relation between outdoor spaces and building groups, competency, usage period, 
accessibility, and interaction of micro-climatic factors need to    be investigated from a 
holistic approach. The spatio-temporal mapping method proposes to visualize the 
database captured through POE process in order to make stakeholders integration. By 
using geographical information systems, the maps will be prepared with the data 
aggregated from user, space and microclimate environment. This method will be 
applied on a campus building out of the city. 

Asst. Prof. Özgür Göçer 

ozgur.gocer@ozyegin.edu.tr

 

Department: Architecture

Funding Scheme: TÜBİTAK 1001

Start Date: January 1, 2016

Duration: 24 Months

Budget: 416.697 TL
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KGYS Smart Support Software Development Project

ABSTRACT
In this project, computer vision and machine learning will be adapted for human and 
object motion tracking, human detection, and recognition, as well as, object 
detection and tracking. A comprehensive application that is built on established 
database architecture will be developed for facilitating the access of valuable 
information by simple cues. System architecture will be designed for supporting 
multi-core CPUs for optimum resource usage. 
Finally, operators will easily be able to jump between important alarm triggers such 
as illegal zone accesses, left-over dangerous objects etc. This research will generate 
publications in multiple fields, including machine learning, computer vision, image 
processing, multi-core optimization, and parallelization. The knowledge and 
technological progress that this research will generate will benefit the students at the 
Turkish institutes involved in this project, as well as greater general Turkish scientific 
community. This project aims for the state-of-the-art performances presented in the 
literature for respective algorithms and improve them whenever possible. The results 
of the project are expected to increase Turkey’s international esteem and visibility in 
the fields of computer vision, machine learning, and parallelization.

Asst. Prof. Furkan Kıraç

furkan.kirac@ozyegin.edu.tr

 

Department: Computer Science

Funding Scheme: TÜBİTAK 1007

Start Date: March 15, 2016

Duration: 48 Months

Budget: 1.500.703 TL
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Rapid Speaker Adaptation Algorithms for Deep Neural  
Network-based Statistical Speech Synthesis Systems

ABSTRACT
Statistical speech synthesis(SSS) systems emerged as an alternative to unit selection 
systems in the early 2000s. SSS systems require less storage memory compared to unit 
selection systems. Moreover, SSS systems are more flexible in adapting to new speakers 
and styles. However, despite those advantages, SSS systems are still behind unit 
selection systems in synthetic speech quality, which widely limits its deployment.
Even though there is a small number of papers on using deep learning systems and 
sinusoidal models in SSS systems, algorithms for adapting to new speakers with limited 
amounts of data using those models are still open research problems. The two new 
research directions and their application to rapid speaker adaptation are considered 
as important opportunities for impactful publications given the team’s experience and 
the gap in the literature. In that context, the goal of the project is developing novel 
algorithms for rapid adaptation of SSS with deep neural networks (DNN) and sinusoidal 
models.

Asst. Prof. Cenk Demiroğlu

cenk.demiroglu@ozyegin.edu.tr

 

Department: Electrical & 

Electronics Engineering

Funding Scheme: TÜBİTAK 1001

Start Date: May 1, 2016

Duration: 32 Months

Budget: 272.071 TL
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Topographic Prediction Based Energy Management for Electric 
Vehicles

ABSTRACT
Electric vehicles are now part of our lives. We need to increase the distance that can 
be traveled by a fully charged battery in order to boost the use of electric vehicles, 
which requires that the embedded computer controlling the vehicle runs intelligent 
energy management algorithms. To that end, our Faculty of Engineering has launched 
a new project entitled “Topographic Prediction Based Energy Management for Electric 
Vehicles”. The project has recently been awarded under TUBİTAK 1003 Primary 
Subjects R&D Funding Program. Within the scope of the “Topographic Prediction Based 
Energy Management for Electric Vehicles” project, a team under the guidance of our 
own Assoc. Prof. H. Fatih Uğurdağ, M. Ali Gözüküçük, Hexagon Studio team leader and 
PhD student at Özyeğin University, and Prof. Hakan Temeltaş, Arbon executive, will 
develop, implement, and test predictive energy control algorithms based on GPS and 
topographic map.

Assoc. Prof. Fatih Uğurdağ

fatih.ugurdag@ozyegin.edu.tr

 

Department: Electrical & 

Electronics Engineering

Funding Scheme: TÜBİTAK 1003

Start Date: March 15, 2016

Duration: 24 Months

Budget: 456.382 TL
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Visible Light Communication Techniques for Future  
Generation Underwater Networks

ABSTRACT
Underwater applications such as pollution monitoring, oceanographic data collection, 
offshore exploration, disaster prevention and tactical surveillance applications are 
gaining popularity. To enable real-time underwater data communication, wireline 
communication (particularly optical fibre cables) can be employed. However, in most 
underwater applications, operational difficulties of wireline systems necessitate the 
use of underwater wireless communication technologies.
Currently, acoustic systems are widely used for underwater wireless communications. 
Underwater acoustic communication systems can support long-range links, but can 
achieve only a few tens of kbit/s failing to support high data rates. In this project, 
underwater visible light communication (UVLC) systems will be investigated as an 
alternative and/or complementary technology to current acoustic systems. UVLC 
systems can achieve data rates up to Gbit/s and are particularly attractive for short 
and medium range links.Recent experimental works and first generation commercial 
underwater optical wireless modems have demonstrated the feasibility of UVLC 
technology; however, the state-of-the-art is still far to realize the full potentials of 
UVLC systems. In many aspects, the UVLC technology is still in its infancy and 
requires systematic research efforts to develop innovative techniques, which will 
make possible the widespread use of these systems in the long run. In the highlight of 
such necessities, the main goal of this project is to develop new generations of UVLC 
systems with improved error-rate performance, higher speed and extended coverage. 
The project is planned for 3 years. The Principle Investigator will lead a group of two 
researchers, two PhD students and a master thesis student. The research outcomes 
will provide significant contributions to advance the state-of-the-art in UVLC systems 
and will shed light on the design of future generation underwater communication 
systems.

Prof. Murat Uysal

murat.uysal@ozyegin.edu.tr

 

Department: Electrical & 

Electronics Engineering

Funding Scheme: TÜBİTAK 1001

Start Date: June 1, 2016

Duration: 36 Months

Budget 618.393 TL 
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Development of a Domestic Urea Injection System and Its 
Engine Tests

ABSTRACT
In this collaborative R&D project, ÖzÜ Mechanical Engineering Department and Ford 
Otosan R&D center, which is the largest and the most competitive R&D center among 
all automotive industries in Turkey, will develop components for the future low-
emission diesel engine. Investigations and developments, which are related to fluid 
mechanics, systems control, optical measurement technologies, material design and 
production technologies will be conducted in a complementary manner, so that the 
know-how on the design and testing of critical components can be attained. The 
project will be led by Asst. Prof. Özgür Ertunç and supported by Asst. Prof. Özkan 
Bebek (researcher), Asst. Prof. Güney Güven Yapıcı (researcher), Prof. Pınar Mengüç
(consultant), Prof. Orhan Alankuş (consultant, Okan University) and engineers of Ford 
Otosan. With the help of 3 million TL budget, 4 doctoral and numerous masters and 
undergraduate students will be educated in this field. Moreover, modern and unique 
test systems will be established to analyze the performance of developed 
components.

Assoc. Prof. Özgür Ertunç

ozgur.ertunc@ozyegin.edu.tr

 

Department: Mechanical 

Engineering

Funding Scheme: TÜBİTAK 1003

Start Date: April 1, 2016

Duration: 36 Months

Budget: 3.049.387 TL
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Development of a Self-Balancing and Physically Compliant 
Lower Body Exoskeleton Robot for 3D Walking Support

ABSTRACT
There are 150.000 spinal cord injury patients in Turkey and 8,2 million in worldwide. 
Due to physiological disorders that come along with this disease, patients experience 
serious health issues and their quality of life is negatively affected. In response to 
this matter, the purpose of this project is aimed at designing and implementing a new 
generation lower body exoskeleton robot that could be used to provide robot-aided 
walking support for those who suffer paraplegia or similar pathological lower body 
diseases. In line with this purpose, the main objective of this project is to develop and 
synergistically integrate new technologies for a novel lower body exoskeleton robot 
that has advanced capabilities, such as, providing 3D walking support with no auxiliary 
tools, active self-balancing, and possessing competent actuator units. As the result, a 
system beyond the state-of-the-art will be obtained for clinical trials on paraplegics.

Asst. Prof. Barkan Uğurlu

barkan.ugurlu@ozyegin.edu.tr

 

Department: Mechanical 

Engineering

Funding Scheme: TÜBİTAK 1001

Start Date: December 15, 2016

Duration: 36 Months

Budget: 439.045 TL
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Design and Development of an Upper Limb Exoskeleton Robot 
with Series Elasticity and High Torque Density

ABSTRACT
The main purpose of this study is to advance the present-day exoskeleton technology 
by designing and manufacturing a multi-functional upper limb exoskeleton robot that 
is powered via actuators with series elasticity and high torque density. The proposed 
system will be used as a therapeutic tool for passive, active and assist-as-needed 
robot-aided rehabilitation tasks, and as well as a diagnostic tool for motor control 
diseases. Furthermore, it will serve as a power augmentation tool thanks to its high-
torque output actuators. Its passive compliant structures with series elasticity not only 
allows high fidelity force control but also makes the robot inherently safe, compared 
to its rigid counterparts.  As the result of this project, a stable and safe robotic 
exoskeleton system will be obtained to initiate clinical trials.

Asst. Prof. Barkan Uğurlu

barkan.ugurlu@ozyegin.edu.tr

 

Department: Mechanical 

Engineering

Funding Scheme: TÜBİTAK 2232

Start Date: March 1, 2016

Duration: 24 Months

Budget: 26.500 TL
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Workplace Ostracism: Impact on Social Capital, Organizational 
Trust, and Service Recovery Performance

ABSTRACT
The study examined the influence of workplace ostracism on service recovery 
performance (SRP). Furthermore, this study examined the mediating role of bonding 
social capital with coworkers and organizational trust. Data was collected from 4 five-
star hotels in Turkey involving 180 employees. Structural Equation Modeling results 
indicate that (1) ostracism had a significant negative influence on social capital and 
organizational trust; (2) social capital had a positive influence on SRP; (3) 
organizational trust had a significant positive influence on SRP; (4) social capital 
mediated the relationship between ostracism and SRP; and (5) organizational trust 
mediated the relationship between ostracism and SRP.

Asst. Prof. Aysin Pasamehmetoglu 

aysin.pmoglu@ozyegin.edu.tr 

 

Department: Hotel Management

Funding Scheme: TÜBİTAK 2219

Start Date: October, 2016

Duration: 4 Months

Budget: - 
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Discovering and Exploiting Correlations between Different 
Propositions for Trust-based Fusion of Uncertain Information

ABSTRACT
Information is at the heart of decision mechanisms used in military operations. The 
success of operations may relay heavily on the reliability and certainty of the 
information used to make decisions. However, information is usually collected from 
unreliable diverse sources (e.g., sensors, humans, etc.), hence, it may be uncertain, 
conflicting, and even misleading. Subjective Logic (SL) provides a unified framework 
for representing uncertain subjective opinions about propositions. In recent years, 
there have been various efforts for using SL for trust-based information fusion. 
However, in the existing approaches, opinions about different propositions are 
assumed independent. On the other hand, in most of the scenarios, some propositions 
are correlated and these correlations may constraint the estimated ground truths for 
these propositions. For instance, existence of an explosion on a road may affect the 
availability of the road. Therefore, high amount of belief in the explosion on the road 
may conflict with the belief in the availability of the road. In this project, we aim to 
discover correlations between different propositions and exploit them during trust 
modeling and information fusion to estimate the ground truth more accurately. We 
plan to extend this research further to learn Subjective Bayesian Networks for 
information fusion, to reason with streamed uncertain information from diverse 
unreliable sources, and to enhance truth discovery approaches with Subjective 
Bayesian Networks.

Assoc. Prof. Murat Şensoy

murat.sensoy@ozyegin.edu.tr

 

Department: Computer Science

Funding Scheme: US Army

Start Date: July 28, 2016

Duration: 12 Months

Budget: 50.000 USD
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Eye on Europe III: Erasmus for Young Entrepreneurs

ABSTRACT
The project Eye on Europe is the continuation of Eye on Europe Project Concept. The 
third phase of Eye on Europe, as similar to previous phases is a cross-border exchange 
programme funded by the EU between new and experienced entrepreneurs across 
Europe The exchange programme ERASMUS for Young Entrepreneurs connects 
aspiring, new and experienced entrepreneurs across Europe. Participants benefit from 
the mutual exchange of knowledge and experience and gain access to new European 
markets. During a 1-6 month stay at a host enterprise new entrepreneurs collaborate 
with experienced entrepreneurs and learn how to run a business. ERASMUS for Young 
Entrepreneurs is funded by the European Union. UnternehmerTUM coordinates the 
programme for new entrepreneurs and host entrepreneurs from Germany and 
supports participants during the application process and throughout the entire stay.

Asst. Prof. Ahmet Murat Fiş

murat.fis@ozyegin.edu.tr

 

Department: Management - 

Entrepreneurship

Funding Scheme: COSME, Erasmus 

for Young Entrepreneurs

Start Date: February 1, 2016

Duration: 24 Months

Budget: 76.626 EUR
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Article 12 of the Convention on the Rights of the Child (CRC) 
Right of the Child to Express His/Her Own Opinion and to Be 
Heard Critical Analysis with Comparison of the Slovenian and 

Turkish Legislation and Jurisdiction, and Proposals for 
Improvement

ABSTRACT
Since the adoption of the UN Convention on the Rights of the Child in 1989, Article 
12 has proved one of the most challenging articles to implement in Turkey as well in 
Slovenia. The Committee of the CRC calls on Turkey to take into account its general 
comment No. 12 (2009) on the right of the child to be heard and to further 
strengthen its efforts to realize this right, including in the family, institutions, legal 
and administrative proceedings and the community. Furthermore, awareness-raising 
and educational programmes on the implementation of this right should be reinforced 
in order to change traditional perceptions of children as objects, rather than subjects 
of rights. The aim of the project is to identify the weaknesses and shortcomings noted 
in both legal systems of Turkey and Slovenia on the implementation and application of 
Article 12 CRC and to identify critical areas and to develop proposals for improving of 
the national legislation and for the implementation of this article with the 
participation and presentations of experts from both countries.
This project intends to improve the future situation of children in this field and to 
develop clear positions, while taking into account the Observations of the Committee 
on the CRC. The comparative approach of both countries will make it possible to find 
out the common lines, weaknesses and problems confronted by national participants 
in different situations (e.g. courts, social welfare centres, health, and education) 
by the implementation of Art. 12 CRC. Special attention will be given to these rights 
in the context of judicial and administrative proceedings. The project partners aim 
to develop proposals for improvement of the implementation of Art. 12 CRC in both 
states together with a survey, which could be used by all participants, who are facing 
these problems. This project will contribute to the better implementation of Article 
12 CRC in all legal matters affecting the child.

Prof. Yener Ünver

yener.unver@ozyegin.edu.tr

 

Department: Faculty of Law

Funding Scheme: TÜBİTAK Bilateral 

Cooperation

Start Date: July 15, 2016

Duration: 36 Months

Budget: 252.192 TL
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PLOTINA: Promoting Gender Balance and Inclusion in 
Research, Innovation and Training

ABSTRACT
PLOTINA’s aim is to foster excellence and social value of innovations in research, by 
preventing the possible waste of female unstated talents  and ensuring diversification 
of views and approaches (taking into account the gender dimension) in research 
within the 48 months allotted by the call. The project is particularly significant 
because despite the increase in the number of female researchers in Turkey and in 
Europe, and the fact that they mainly tend to work in the public sector, e.g. in the 
Universities, few of them have an equal opportunity to make a contribution and enjoy 
the benefits of a scientific career. Alongside the phenomenon of vertical segregation, 
also known as the “glass ceiling”, widespread horizontal segregation leads the 
majority of females to be grouped in certain types of occupations, and, in general, 
the higher the position in the hierarchy, the lower the percentage of women. This lack 
of  gender balance potentially limits the international competitiveness of research 
and the expression of the maximum of excellence. Accordingly, one aim of the 
PLOTINA project is to develop, implement, disseminate and measure the impact of 
novel Gender Equality Plans (GEPs). These GEPs will be designed in order to reduce 
the gender gaps in recruitment,retention career progression and decision-making 
processes in all occupational environments including the academia. The success of the 
implementations will be measured according to the sustainable cultural changes they 
will bring about for our institutions. Successful ideas will be shared with the public so 
that they can set examples for other institutions and countries. Moreover, the second 
goal of PLOTINA is to increase gender awareness in the scientific research practice. 
The inclusion of gender/sex dimensions in all types of studies, from basic research on 
mental mechanisms to the development of consumer goods, will not only broaden our 
understanding of interesting phenomena, but also motivate students and researchers 
to view their topic of study with a new perspective, i.e. gender. In short, PLOTINA will 
serve to establish more gender equality in the academia, and promote the practice of 
gender aware science.

Asst. Prof. Alper Açık

alper.acik@ozyegin.edu.tr

 

Department: Psychology

Funding Scheme: HORIZON 2020 / 

GERI-2014

Start Date: February 1, 201

Duration: 48 Months

Budget: 155.937 EUR 
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Accepted as of December 30, 2016 and will start in 2017





Designpreneurship: Why Creatives Need to Become 
Entrepreneurs for Economic Growth and International 

Competitiveness

ABSTRACT
This workshop for Early Career Researchers (PhD or equivalent) focuses on design 
entrepreneurship. There is a compelling case for designers as entrepreneurs for a 
country’s economic growth and social welfare. This is of necessity an 
interdisciplinary venture and hence our involving Business and Food ECRs to foster 
innovation. Designers start their own businesses or support entrepreneurs with their 
user-focused strategic vision, iterative methodologies, and propositional thinking 
skills. IDEO, a well-known design/innovation consultancy, has successfully launched 80 
companies, out of 100 attempts in six years.
The proposal targets the food sector because 1 we can make a difference in socially 
disadvantaged communities, 2 we have expertise using design to drive innovation in 
this area, 3 it is a priority interest of Newton Fund. Turkey is a dynamic country with 
a young population concerned with the potential of social design and SME 
development for the employment of young graduates. It is therefore very timely 
for Turkish ECRs to work with UK ECRs to re-think the role of design in business, 
international competitiveness, and in relation to social and economic challenges. 
This workshop has long-term implications for design education and on how we think 
critically about design expertise. The UK applicants have been working on a Design 
Entrepreneurship model for the last 4 years through Design in Action KE Hub (DIA). 
15+ successful commercial and social enterprises have emerged from DIA, including 
one with a turnover of £2 million. Turkish team including Professor Alpay Er is 
highly experienced in the Small and Medium Sized Enterprises (SMEs) for more than 
ten years. Key Stakeholders in Turkey have been engaged ensuring long-term impact.

Prof. Alpay Er

alpay.er@ozyegin.edu.tr

 

Department: Industrial Design

Funding Scheme: British Council – 

Newton Fund

Start Date: 2017

Duration: 4 Days

Budget: 38.000 GBP
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Use of Microorganisms to Improve Rheology of Cement-based 
Materials

ABSTRACT
Recent development in concrete technology enabled the design of novel cement-based 
materials. The use of conrete or mortar mixes having high flowability and improved 
workability have increased substantially. These flowable mixes require incorporation 
of fine materials (such as puzzolans) or viscosity modifying agents (VMA) to reduce the 
possible segregation and bleeding due to the use of high range water reducers. VMAs 
are generally used in high flowability fixes to improve the stability and performance. 
The VMAs used in concrete production are generally water-soluble polymers that can 
be produced from acrylic polymers and polysaccharide based biopolymers obtained 
from cellulose, starch or bacterial fermentation. 
This project aims to incorporate microorganisms as VMAs in cement-based materials 
without any extra intervention. To achieve this goal, Sporosarcina pasteurii, Bacillus 
megaterium, Bacillus subtilis and Paenibacillus polymyxa are selected. These species 
can be easily found in nature. In addition, these Gram-positive bacteria can be able to 
increase the viscosity due to high amount of polysaccharides in their cell wall structure 
and their motility. Throughout the study these cells will be grown in specified nutrient 
media and then will be collected from the inoculum by centrifuging. Then, these cells 
will be suspended in mixing water and their influence on rheology of cement paste 
will be evaluated. In addition, the influence of water to cement ration, the amount of 
cells added will be tested along with the impacts of superplasticizers and fly ash on the 
bacterial VMA. At last, the performance of bacterial VMA will be compared with the 
addition of welan gum to cement paste. At the end of this project, the bacteria species 
that will have the highest performance, as a VMA will be defined and a mortar product 
having the optimum bacterial concentration will be obtained. The product obtained by 
the end of this project will be novel and sustainable practice in our country, where the 
construction industry leads the economy.

Asst. Prof. Zeynep Basaran Bundur

zeynep.basaran@ozyegin.edu.tr
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Investigation of the Effects of Site-Specific Topography on 
Dynamic Soil-Structure Interaction Behavior

ABSTRACT
In this project, the effects of site-specific surface topography on dynamic soil-
structure interaction (SSI) behavior of a structure will be investigated.  Despite 
growing interest in topography amplification of ground motions, to date, no paper has 
investigated the mechanisms of topographical SSI effect. This work will, for the first 
time, examine the mechanisms of topographic site effect on SSI behaviors of given 
structures and sites by studying topography-induced change of impedance functions 
(IF) and FIMs as possible mechanisms of topographical SSI effect. Dominance of each 
mechanism will be studied by using systematic parametric studies with substructure 
SSI analyses. Because of this work, SSI analyses will be transformed to consider 
realistic site conditions (e.g., slopes, hills, and mountains). The objective of this 
work is to test hypotheses that (i) surface topography of sites would affect dynam-
ic SSI behavior of a structure; (ii) the mechanisms of the topographical SSI effect 
would be attributed to topography-induced change of an impedance function, i.e., 
dynamic stiffness and damping, and a foundation input motion, i.e., kinematic SSI, 
of a soil-foundation system; (iii) soil nonlinearity could exacerbate (or vice versa) the 
topographical SSI effect. 
The research results will not only be of major importance for Turkey in its timeliness 
for addressing of a problem which is has not been addressed so far; the outcomes will 
also be expected to receive significant attention from scientific community through-
out world for providing an opportunity to compare and improve current methods. The 
project outcomes will be disseminated to national and international scientific and 
engineering communities through journal articles, conference papers, and discussions 
in symposiums, workshops, meetings etc. Meanwhile, special efforts will be made 
by the project team to prepare proposals for future collaborative research projects 
(specifically with National Science Foundation in USA, and EU Horizon 2020 program in 
Europe) in order to further develop the research.

Assoc. Prof. Aslı Kurtulus

asli.kurtulus@ozyegin.edu.tr
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Discovery of the Optimality Criteria for Full Body Human 
Movements Using Inverse Reinforcement Learning

ABSTRACT
The optimality criterion that humans use to adapt their full body movements to cope 
with postural dynamic perturbations is largely unknown. Moreover, the individuality 
of such criterion is unexplored. In this project we aim to uncover the cost function of 
humans for dealing with dynamic postural perturbations that may potentially cause 
fall and injury, and validate the obtained optimality criterion on a humanoid robot. 
Previous computational motor control studies generally focused on arm-reaching using 
the force field adaptation framework. Constrained setups, typical of these experiment 
disregard the most important determinants of the ecological fitness, such as the risk of 
injury and neural computational energy thus may not be sufficient to explain the full 
nature of human motor control.
In this project techniques from machine learning to reverse engineer the optimality 
criterion of human subjects during full body motion will be used. The experimental 
task of the subjects will be to perform squat-to-stand movements without stepping. In 
addition to the normal environment, the experiments will involve trials with non-trivial 
body-state dependent perturbations. So the subjects will need to adapt to this 
environment. Our results will indicate how humans trade off among danger, energy, 
and task satisfaction.As the ultimate goal of an organism is to maximize its fitness in its 
environment, all motor adaptations must be causally linked to this fitness. For the first 
time, our results will provide the computational link between sensorimotor adaptation 
and reinforcement learning for fitness maximization. This in turn may boost several 
robotic technologies by facilitating the design of safe and human acceptable robotic 
artifacts that humans are in contact or wear.

Assoc. Prof. Erhan Öztop

erhan.oztop@ozyegin.edu.tr
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Innovative Optical Wireless Communication Technologies for 
5G and Beyond

ABSTRACT
Recent market analysis reports point out that 4G systems will not be able to meet the 
increasing demands for mobile data in the near future. 5G and beyond systems should 
be designed to meet this extraordinary demand called as “data tsunami” in 
industrial circles. These systems should also support the emerging applications and 
services such as Smart City, Intelligent Transportation Systems, Smart Grid and the 
Internet of Things. The current research efforts on 5G mostly focus on the upper 
segments of the RF band including millimeter and terahertz frequencies. Thus, it is 
aimed to improve spectral efficiency by direct increase in the bandwidth. In this 
project, with a more radical approach, the use of optical frequencies is targeted 
beyond the RF band.
Optical wireless communication systems that operate in the visible light frequency 
band (390-700 nm) are called as visible light communication (VLC). VLC systems are 
based on the principle of modulating light emitting diodes (LEDs) at very high speeds 
without any adverse effects on the human eye and illumination levels. LEDs are 
increasingly used both indoors (e.g., home and office lighting, etc.) and outdoors 
(e.g., street lights, traffic lights, vehicle front/rear lights, etc.). The dual use of 
LEDs for both lighting and communications purposes is a revolutionary solution and 
has the potential to open a new era in wireless communications. In this context, VLC 
has attracted industrial attention and related international standardization works 
(IEEE 802.15.7r1) have already begun. The overall objective of this project is to carry 
out research activities to pave the way for the commercialization of this innovative 
technology with great economic potential and, through these activities, position our 
country as a leader in this field. Towards this overall objective, it is targeted to design 
both indoor and outdoor VLC systems with high link reliability and build their 
prototypes taking into account the constraint that the primary function of LEDs is 
illumination and other inherent features of this technology. 

Prof. Murat Uysal

murat.uysal@ozyegin.edu.tr
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Production Planning Using Chance Constraint Based Dynamic 
Capacity Allocation Under Stochastic Demand

ABSTRACT
The first goal of this project is to create a production planning control mechanism, 
which is capable of allocating capacity to products dynamically under stochastic 

demand and available forecast updates. The model is to be designed for multi-product 
systems and capable of allocating capacity dynamically to products, to achieve desired 
service levels at the product level, in a rolling horizon setting. The new system will be 
developed as an extension of the production planning model which has been developed 
by the researcher during his postdoctoral studies at North Carolina State University. 
The extensions are required because the current model i) has parameters that are hard 
to estimate ii) contains multi-dimensional stochastic variables with nonlinear relations, 
hence is intractable. In this project, we not only conduct research to estimate the 
parameters accurately but also develop techniques to solve the model efficiently. The 
production planning mechanism obtained at the end of this project is expected to close 
an important gap in the production planning domain.

Asst. Prof. Erinc Albey

erinc.albey@ozyegin.edu.tr
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INVEST ISTANBUL Entrepreneurship Cooperation Platform

ABSTRACT
The main aim of the project is to introduce investment opportunities, startups, and 
entrepreneurship infrastructure & players of Istanbul to foreign investors via INVEST 
ISTANBUL portal to be created at the beginning of the project. The project has been 
supported by the Ministry of Development of Turkey and Istanbul Development 
Agency’s Entrepreneurship Financial Support Program.
In scope of the project, 20 entrepreneurs will be selected from the candidates and 
they will attend to the Accelerator Program. After the training, the entrepreneurs 
will present their business models to angel capitals and venture capital companies in 
London in order to receive financial support. The project will be coordinated by Sehir 
University. Ozyegin University TTO is the project partner and ITÜNOVA and Uludağ 
University TTO will be the associates of the project.

Dr. Nilay Papila

nilay.papila@ozyegin.edu.tr
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