Ofépata yia AirAwpaTikég Epyaoieg 2010-1

Mo k&tw TtepPIypdPovTal T Béuata Twv OIMTAWUATIKWY EPYACIWV TA OTToia €XOuUV
eionynBei Ta pEAN TOu aKadNUAIKOU TTPOCWTIIKOU Tou TuRuartog yia 1o £€1o¢ 2010-1.
KdBe @oItnTAg TTPETTEl va TTOPAdWOEl CUUTTANPWHEVO KAl UTTOYPOAUUEVO TO €VTUTTO
emAoyng dIMAWMATIKAG (project selection form) péxpr 1ic 5 Mdiou. EkpoBeopueg
airoeig dev Ba An@Bouv uTTOWIV KATA TNV TTPWTN KOTAVOUA TwVv OITTAWUATIKWY
EPYOQOIWV.

rswpyiog¢ sewpyiou

Photovoltaic Measurement and Testing System.

This project aims to measure and collect data from an outdoor measurement
system. Operational and environmental data will be collected and sent to a
central database system. The PV modules can be placed in an inclination angle
and collected energy yield can be investigated at different inclinations. The
project also scopes in the analyses of collected data and techniques of
improving outdoor testing. Cooling techniques such immersion under water can
also be investigated.

Analysis and simulation of EMF measurements

The main scope of the project is the analysis of collected EMF Data and use of
ArcGis Spatial Analyst and 3D Cellular for the simulation of GSM networks.
Digitization of maps is also necessary (postcodes and street) as the test sites
will be placed on the digital map of Cyprus.

Implementation of EMF Database of EAC EMF Measurements

The main scope of this project is the collection of all EMF measurements to
implement a central database for low frequency EMFs. All measurement points
should be placed on the digital map of Cyprus using ArcGis.

Control of Optical lens tester using Labview

The main scope of this project is the design and implementation of an
automated system to control the movement of a laser which strikes a
concentrating lens and photovoltaic cell. A dataloging system will also be used
to collect and store data from the PV cell for further analyses.

Implementation of a hail tester

The main scope of this project is the implementation of a hail tester for
photovoltaic modules. The project requires the construction of an electronic
board to measure the hail velocity and striking speed.

Grid Integration of PV Systems

The main scope of this project is to study the effects of PV systems in the
electricity grid under different penetration scenaria and to examine their value
compared to other emerging renewable energy sources.

louAio¢ M'swpyiou

Automatic Characterisation of Voltage and Current Reference Circuits

This project involves writing software to control instrumentation for automatic
reference circuit characterization and to apply this to a novel reference circuit
designed at UCY. A review of existing reference circuits is also expected of the



student.
Autéparo ZooTnua yia Xapaktnpiopo Twv KukAwpdtwyv Avagopdg

2710 £py0 auTo O POITNTAG Ba ypdwel KWAIKA O OTTOI0G EAEYXEI Opyava PETPACEWS
oUTWG WOTE VA XapakTneifovial autouaTa Ta KUKAwPATa avagopds. ETriong
QVOUEVETAl O QOITNTAG VA KAVEI PIa TTEPIANWN TWV UTTAPXOVTWYV KUKAWPATWY
avapopdg.

A Morse code-based Brain Computer Interface

This project involves the development of an offline Brain-Computer Interface
(BCI) system whereby communication would be achieved though decoding the
brain activity of a subject who is listening to Morse Code. It is expected that the
student will perform a literature review of existing BCI systems, collect the
necessary data (electrical brain activity), and write software in Matlab® to
analyze the collected data resulting into an offline BCI system.

AieTra@n Eyke@daAou-YroAoyioTh Baoci{opevn o€ Kwdika Mopg

210 épyo autd o @oitntic Ba avattugel éva offline ouotnua Alema@ng
Eyke@daAou-YTtroloyioTh (AEY) oT1o o110i0 N £1MIKOIVWYVIa Ba KaTOpOwVETAI HECW
ATTOKWOIKOTTOINONG TNG EYKEPAAIKNG OpaOTNPIOTNTAC €VOG XPOTN O OTI0Iog
akouel TN YeT@doon Kwdika Mopg. Avauévetal 0TI 0 QOITNTAG Ba SIEKTTEPAILCEI
avaokotnaon PiBAioypagiag uttapxoviwv cuoTnuatwy AEY, B8a ouAAéCel Ta
ammapaitnTa dedouéva eyKEPAAIKNG dpaoTnpIOTNTAG, Kal Ba avatrTugel KwoIKa
otn Matlab® yia Tnv avdAuon Twv 0edouévwy PE ATTOTEAETUA TN dnuIoupyia TNG
offline AEY.

Sleep polysomnography data analysis

This project involves the study of sleep polysomnography data
(electroencephalogram, electromyogram, electrocardiogram, etc) for the
development of an automated sleep staging system and the identification of
specific sleep-related disorders. It is expected that the student will: (1) perform a
literature review in the area of sleep, sleep disorders and automated sleep
staging; and (2) write software in Matlab® to analyze an online database of
sleep polysomnography data.

AvAaAuon TToAucopuvoypa@IKWY dedopéVvwyY UTTVOU

210 £pyo autd o @oITNTAG Ba aoxoAnBei pe TNV avaAuon TTOAUCOUVOYPOQPIKWV
OedONEVWIV UTTVOU (nAekTpoEyKEPaAOypdAPnua, NAEKTPOUUOYPAPNUQ,
NAEKTPOKAPDIOYPA@PNMUA, KATT) yia QuTOPAT avayvwpion Twv oTadiwv Tou UTTVou
Kal MEAETN / avayvwpion CUYKeEKPIMEVWY dlaTapaxwyv UTTvou. Avauévetal 0TI O
@oItnNTAg (1) Ba diektrepaiwoel avaokoTtnon PBiBAIoypagiag yia Tov UTVo, TIG
dlatapax€C UTTVOU Kal UTTAPXOUCEC MEBODOUG auTOuaTNG avayvwpions oTadiwv
TOU UTTVOU, Kal (2) Ba avartuéel kwdika otn Matlab® yia v avaAuon rdn
UTTAPXOoUCaG BACNG TTOAUCOUVOYPOAQPIKWY OEBOUEVWY UTTVOU.

Implementation of the Hodgkin and Huxley Neuron Equations with a
Silicon Circuit

The aim of this project is to design a circuit in a commercial silicon technology
which implements the full features of the Hodgkin and Huxley Neuron equations.

E@appoyn Twv E§iIcwoewv Hodgkin kai Huxley og KukAwpa og MNMupitio

2TOX0G TNG OITTAWMATIKAG AUTAG €IVAI O OXEDIOOUOG €VOG KUKAWMATOG TTOU
eQapudlel Tig e€lowoelg Tou Hodgkin kai Tou Huxley o€ tTupiTtio



Implementation of a communication system able to transmit information
wireless, from inside to outside the human body

This project involves a literature survey of existing transcutaneous wireless
communications techniques and the implementation of a basic system with
discrete components for an intestinal screening capsule

YAoTtroinon €vog CUGTAHMATOG YIO TNV ACUPHATN METAPOPA dedOoHEVWY, EEW
1O TO ECWTEPIKO TOU TTETTTIKOU EVTEPOU.

H €peuva aut Trepiéxel BIBAloypa@ikr) avaokotion peBOdwvV yia acupuaTn
METAQOPAG dEQOPEVWY ATTO EVTOC TOU OCWHATOG KAl TNV UAOTTOINGCT €VOG TETOIOU
OUCTAPATOG YE DIGKPITA OTOIXEIA.

r'swpyilo¢ EAAnvag

Groupcasting in Mesh optical Networks
Contention Resolution in Optical Packet Networks
Dynamic Bandwidth Allocation in Passive Optical Networks

Island-Based Protection in Arbitrary Mesh Optical Networks

Xapng Osoxapions

Stereo Image Rectification on FPGAs

In this project, the student will design a hardware architecture for
rectifying stereo pairs of images, using HDL languages and FPGAs. The
project involves design of a prototype and implementation of the
prototype on an FPGA board.

GUI Tool for Optimization of Energy Reduction Design Techniques.

In this project, the student will design GUI software that will utilize
state of the art energy reduction mechanisms for Embedded and Wireless
devices, and apply the optimization mechanisms. The GUI will interface
the user with the algorithms, which the student will also help develop.

2Taupocg lsekinA

Negative resistance microwave oscillator
Balanced microwave amplifier

Distributed microwave amplifier

HAiag¢ Kupiakidng

OEuaTa OXETIKA PE TNV TTAPAYWYI, METAPOPA Kal diIavour NAEKTPIKNG EVEPYEIQG.

EvdeikTIKA BépaTa:

AvdaAuon poRg 10XU0g o€ SikTua dIAVOMRG

Emidpaon aloAIKAG EVEPYEING OTNV EUCTABEIO TOU CUOTAMATOG NAEKTPIKNAG



1I0X00G
e Euq@un dikTua dlavouig NAEKTPIKAG EVEPYEING

e MovTteAoTtroinon Kal TPOCOHoIiWwo N NAEKTPIKWY HNXAVWYV

rswpylo¢c Mnrong

General area: Systems identification, biosignal processing and mathematical modeling
of physiological systems, functional magnetic resonance imaging of the brain.

Specific projects:
e Model order selection for nonlinear and nonstationary systems.

e Electroencephalographic (EEG) signal analysis with an emphasis on
causality/ functional connectivity, as well as on nonlinear properties of the
EEG signal.

e Identification of linear and nonlinear components in the dynamics between
Electrooculographic (EOG) and Magnetoencephalographic (MEG) time-
series during the planning and execution of human saccades (in
collaboration with the Laboratory for Human Brain Dynamics, Dr. Andreas
A. loannides, http://www.humanbraindynamics.com/index.html)

e Modeling the regional hemodynamic response to arterial CO. changes in
the brain using fMRI data.

e Modeling of cerebral hemodynamics from arterial pressure, arterial CO;
and cerebral blood flow measurements.

Mapia MixanA

e Design and Implementation of a Multi-Core Microprocessor with
Embedded Test Capabilities

Design and implementation of a multi-core microprocessor using OpenSPARC.
The processor will include self-testing capabilities, using both hardware-based
and software-based techniques, in order to detect the existence of possible
hardware-related errors. This involves (i) the design and integration of a
hardware-based test generation circuit and (ii) the development of software-
based testing programs that will be run by the processor. The developed
processor will be prototyped using an FGPA platform.

e Using Decision Diagrams in path-related algorithms for various
applications

This project will investigate the effect of utilizing binary or multi-valued decision
diagrams as the main underlying data structure in algorithms that must deal with
paths in graph theoretic problems, applicable to optical networks routing and
digital circuit design, simulation and test. Very good programming skills are
required for this project. (co-advised with G. Ellinas)

e Determining Application Specific Fault Rate Tolerance

Hardware failures are expected to increase drastically in future chip
technologies. This project will develop a hardware/software framework that will
allow the determination of acceptable fault rates, depending on the application


http://www.humanbraindynamics.com/index.html

and the hardware platform on which the application runs. Various applications,
especially multimedia such as audio and video, will be evaluated on different
platforms and architectures (such as HDTV, smart phone, multi-core
architectures, etc). This project will utilize the BEE3 hardware platform, which is
a powerful high-performance FPGA-based computer system and it will be used
for emulation and simulation purposes, as well as other peripheral 1/0O devices.
(co-advised with T. Theocharides)

Xpuooorouog NikotrouAog

General: The multicore Computer Architecture Laboratory (multiCAL) offers a variety
of senior design projects related to computer architecture. The focus of these
projects is on the design of next-generation multi-/many-core chips. More
specifically, the proposed projects (a) investigate the interaction between the on-chip
communication fabric and the processing elements of the multicore chip, and (b)
explore novel architectural designs that enable synergistic collaboration between the
interconnect structure and various fundamental components of the microprocessor.

The available projects are summarized below:

Implementation of rotary (“roundabout”) Network-on-Chip router architectures
Intra-router look-ahead scheduling in multicore chips

Expedited network traversal in multicore chips through the use of traffic flow
caches

Dynamic network-assisted load distribution and balancing in manycore chips
Exploring novel three-dimensional (3D) multicore architectures

Self-monitoring Networks-on-Chip employing dynamic Health Assessment
Engines

Xpiorog lNavayiwrou

Avixveuon Kal &gvTomIonNOg TNYAS 0BopUBou (0g £OWTEPIKO XWPO)
Xpnoipotroiwvtag Acupuaro Aiktuo AicOnThpwv

2TOX0G TNG OITTAWMATIKAG Epyaciag €ival o oxedIaouOg Kal N uAoTroinon evog
testbed pe aocUpuatoug kKGuBoug aICONTAPWY oI OTToioI Ba PETPOUV TNV €viaon
Tou BopuBou kal oTn cuvéxela Ba petadidouv Ta dedouéva oTo oTaBud Bdaong.
O eme€epyaoTic o010 OTABPO BAONG Ba XPNOIYOTIOIET DIAPOPES TEXVIKEG VIO TOV
aKpIPN eviommoud TNG TTNYAG.

Aviyxveuon Kal evTOTIONO6G TTNYAS GAKOOANG XpnoigoTtroiwvrtag AcUpuaTto
AikTuo AloOnTApWYV

210X0G TNG OITTAWMATIKAG epyaciag €ival o oxedlaoudg Kal n uAotroinon evog
testbed pe aocuppatoug kOPBoug aICONTAPWY o1 oTToiol Ba PETPOUV TNV
OUYKEVTPWON OAKOOANG Kal OTn ouvéxela Ba peTadidouv Ta dedouéva OTO
oTaBuo Bdaong. O emetepyaoTig oto oTaBud Baong Ba xpnoiuoTrolei dIAPopeS
TEXVIKEG YIA TOV OKPIBA EVTOTTIOUO TNG TTNYNG.

AikTuo A10ONTAPWYV PE OTABEPOUG KAl KIVNTOUG KOHUBOoUG

210X0G TNG DITTAWMATIKNAG AUTAG €ival N UAOTTOINON €VOG BIKTUOU aioBNTAPWY TO
oTToio Ba arroTeAeiTal ammd oTabepous Kal KivnToug KOPPBoug. Or Kivntoi KOuBol
Ba eTMIKOIVWVOUV PE TOUG OTABEPOUGS yia va TTAPOUV KATTOIEG PETPAOEIC Kal Ba



atmo@aagifouv TTPO¢ TTia KaTeuBuvan va Kivneouv.

Kwvoravrivog llitpng

To be determined.

Mapiog lNoAukaprrou

Design and Evaluation of Cooperative Robotic Systems

Intelligent Monitoring and Control of Water Distribution Networks

XapdAaumog A. XapaAaurroug

Offshore wind farm model

Wind energy generation from sites far offshore is presently a much debated
topic. Simulation of such systems is an important tool to assess their viability.
This project will construct a simulation model of an offshore wind-farm using
synchronous generators and assess the impact of network disturbances
onshore and safe wind-farm shut down.

Impact Of Capacitance On Capacity Of AC Power Cable

All AC cables have significant capacitance. For long HV cable systems, this can
severely impact on the maximum power transmission capability. In this project
you will compute the available capacity of typical HV cable systems using a
combination of simple power system modelling and thermal models. You will
show the impact of a high cable capacitance on this transmission capability and
produce a Flash presentation (ideally interactive) that can used to demonstrate
the problems faced.

Earthing System Performance Simulations for Large Scale Photovoltaic
Parks

Earthing systems are used to provide safety to workers in substation
environments, to protect equipment and to provide a low impedance path to
facilitate the operation of power system project. In this project you will use the
ATP software to model the response of an earthing system installed at a
Photovoltaic Park to an injection of power frequency current. The impact of
power system transients on the earthing system performance should also be
demonstrated.

Ferroresonance study of voltage transformer using ATP

A winding wound voltage transformer (VT) can fail during ferroresonance
overvoltage caused by an open swtiching action in a substation. The grading
capacitor of a circuit breaker in series with the non-linear magnetic core of a VT
can resonant and create overvoltages which is detrimental to the insulation of
the VT. ATP simulation software is used to study the phenomena. Critical factors
which affect the ferroresonance need to be assessed through simulation and
sensitivity study.



XapdAaumog¢ A. XapaAdumoug

‘EAgyxog Auvapikwv ZuoTtnpatwv EAéyxou Méow Acupparou KavaAiou
Emikoivwyviag

Oa 000¢ei n duvardTnTa O€ MPEXPI KAl TPEIG POITNTEG VA E€PYAOTOUV YIO Tn
OITTAWMATIKI TOUG €pyaoia ot éva €PeuvNTIKO £Pyou TTOU €XEl OV OTOXO TNV
dlepelivnon TWV ETTITITWOEWY TTOU €XEl OTN ETTIKOIVWVIA TOU EAEYKTR) KAl TOU
OUCTAPATOG, N avadpacn OTO SUVANIKO ouoTnua péow apéBaiwv Kavahiwy. To
£PYO apopd TOUG TTIO KATW TOWEIG:

e Poptrotiki: AvadpaoTikdg ‘EAeyxog, Mpoypapuationos MIKPOEAEYKTWY, Kal
Eg@apuoyn Ocwpiag BéATIoTou EAEyxou. To TTpdypapua dIaBETEl yia opdda
atTé POMPTIOT (Swarm) Ta OTTOId UTTOKEIVTAI O€ avadpaoTIKO EAeyXO HEOW VOGS
KEVTPIKOU €KAEKTH. Aedopéva atrd TOTTIKOUS aioBnTApeS oUAAEyovTal ATTd ToV
MIKPOEAEYKTA TOU POMPTTOT KAl OTTOOTEANOVTAI OTOV KEVTPIKO €AeyKTH (Linear
Quadratic Gaussian Controller) TTou utroAoyiCel kal aTTOOTEAAEI TTIOW OTO
POUTTOT DeDOMEVA YIA TNV ETTOPEVN KATACTOON TOU OUCTAMATOG.

* Otwpia Tng TMAnpogopiag: [Meipauatiky dlEpEUVNON TWV OpPiwv TTOU
emPBAaNovTal oTo pubpo peTddoong Oedopévwy (data rate) petagu Twv
POMTTOT KAI TOU KEVTPIKOU EAEYKTH.

* Aiktua YmroAoyiotwyv Kai Embedded Zuotnudrwyv: Ta poutdt uAotroiolv
éva aoUpuaTo mesh OIKTUO Kal ETTIKOIVWVOUV HE TO KEVTPIKO EAEYKTH MEOW
dopuopiknc n ADSL ouvdeong aTo dIadikTuo.

* [poypappaTtiopds Eupuwv AloOntRpwyv Zkévng (Smart Dust Sensors):
O1 a100NTAPESG EvEPYOUV AV ETTIKOIVWVIAKEG CEUEEIC METAGU TWV POUTTOT KAl
w¢ KOuPol oTo acupparto mesh dikTuo.

o Xxedlaopo Kwdikotrointh-AtmrokwdikotroinTA: YAotroinon Kwdikotrointh-
ATtrokwdIKoTToINTA 0€ KavAaAl emikoivwviag oe Hardware and Software

‘EAgyxog Auvapikwy ZuoTnudatwyv EAéyxou Méow ABRERaiwv KavaAiwv

Oa 600ei n duvardtnTa oc €va 1 dUO TPEISC QOITNTEC va €PyacTouv yia Tn
OITTAWMATIKI TOUG €pyaoia ot éva ePeuvnTIKO £Pyou TTOU €XEI OV OTOXO TNV
dlgEpelivnon TWV ETMITITWOEWY TIOU €XEl OTN ETTIKOIVWVIQ TOU €AEYKTH] KO TOU
OUCTAPATOG, N avadpacn OTO dUVANIKO oUoTnUa HEow aBéBaiwy KavaAiwy. To
£PYO aPOopd TOUG IO KATW TOMEIG:

o Xxediaouog EkAekTA LQG:

AvadpaoTikOG 'EAcyxog, lMpoypaupatiopds MikpoeAeykTwy, Kal E@apuoyn
Octwpiag BéATIoTOU EAEyxou. To Trpoypapua dIaBETEl Eva POUTIOT TO OTTOIO
UTTOKEITAI O avadpaOoTIKO EAEYXO MECW €VOG KEVTPIKOU E€KAEKTH. Aedopéva
atro TOTTIKOUG aloONTAPES (EvToTTIoPoU BEoNG Kal KaTeUBuvong) cUAAEyovTal
aTTO TOV PIKPOEAEYKTH TOU POUTIOT KOl QTTOOTEAAOVTAI OTOV KEVTPIKO EAEYKTN
(Linear Quadratic Gaussian Controller) TTou uttoAoyiCel Kal aTTOOTEAAEI TTIOW
OTO POMTIOT  Oedopéva yia TNV ETTOUEVN KATAOTAON TOU CUCTAUATOG ME
OKOTTO va akoAouBroel pia trpodiayeypapuévn tmopeia (path tracking). O
eNeykTAG Oa uAotroinBei o€ Tpooopoiwon MATLAB «kai Emema o€
emmegepyaoTr) X-Scale Tou ammoTeAei PEPOG VOGS aIoBNTAPA eupuUOUG OKOVNG
(Smart Dust Sensor) Imote2.NET Edition o€ yAwooa mpoypaupatiopou C#.

Xpioréopopog Xar{nkworng

Properties and analysis of random networks



e Automated control of an R/C helicopter

e Automated control of an R/C vehicle
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