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» The research work at the University of Nicosia 
related to WiPE will be presented.  

» The topics are the following: 

1.Design of New Types of RFID Tags (WG1), 

2.Antennas with Liquid Crystals (WG3),  

3.Biomedical & Healthcare Applications (WG4) 

4.EM Radiation & SAR (WG5). 

» In conclusion, future plans and prospects of 
research within the WiPE will be discussed.  

 

 



WG1: Design of New Types 
of Tags 

» Tag antenna synthesis 

» Choice of initial antenna compatible to the chip 

» Improvement of the antenna by using an 
optimization technique 



New Types of Tags 
Genetic Algorithm ( Artificial Bee Colony _ ABC) 
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» LC are non-homogeneous & 
anisotropic. 

» The molecules of LCs are rod-like or 
disc-like whose orientation depends 
on the electric field. 

» The dielectric tensor entries of the 
LC are dependent on the orientation 
of the molecules (directors). 

» Modeling of LC mandates solution of 
a non-linear EM problem. 

WG3: Antennas with Liquid Crystals 
(LC) 

E 



Problem Geometry 
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Problem Formulation 
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Time-Harmonic Maxwell’s curl equations as applied to NLCs: 
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…matching the tangential E- & H-fields at the 
interfaces and re-arranging the terms in the form of a 
matrix system yields: 

NLC Layer 1 

NLC Layer 2 



Millimeter-Wave Structures in the 
Presence of Nematic Crystals 
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» Metallic Implants Effects on the SAR and Temperature 
Distributions over the Human Body  

» Orthogonal Decomposition for the Solution of   

    Forward and Inverse ECG and EEG Related Biomedical 
Problems 

» A Healthcare Application Based on Passive UHF RFID 
Technology 

WG4: Biomedical & Healthcare 
Applications 
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» Metallic Implants Effects on the SAR and Temperature 
Distributions over the Human Body 

  

WG4: Biomedical & Healthcare 
Applications 
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» Orthogonal Decomposition for the Solution of   

    Forward and Inverse ECG and EEG Related Biomedical 
Problems 

WG4: Biomedical & Healthcare 
Applications 
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» A Healthcare Application Based on Passive UHF RFID 
Technology 

WG4: Biomedical Applications & 
Healthcare 

1. Patient Identification 
2. Inventory Control & Monitoring 

3. Real Time Location Service (RTLS) 
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» Design of broadband monitoring systems 

» SAR estimation of RFID Readers 

WG5: Monitoring of EM Radiation & 
SAR Estimation 



BROADBAND MONITORING SYSTEMS 

Can measure the 

Electromagnetic Radiation 

in the frequency band from 

some KHz up to 5 GHz. 



Mobile HERMES 

HERMES PROJECT 



Κατανομή της πυκνότητας ροής ισχύος 

Localization of EM Sources 

HERMES PROJECT 
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» SAR estimation of RFID Readers 

WG5: Monitoring of EM Radiation & 
SAR Estimation 



Suggestion: Identification using  
RFID 
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Book Return 

Identification of 

Lost/Misplaced 

Books (stock taking) 

Self Check-

In/Out 

Check-out 

Counter 

Tagging 

RFIDs 

Anti-Theft 

Detection 
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• Three different models were examined: 

 Duke (male 34 years old) 

 Ella (female 26 years old) at 7 months gestational age 

 Thelonious (male 6 years old) 

• The resolution of the models was  1 mm x 1 mm x 1 mm 

 

Duke Ella Thelonious 
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Two simulation scenarios examined:  

 The human model facing the cabinet at a distance of 10 cm 

 The human model is nearly touching the cabinet (5 mm away) with its arm 

Simulations were performed with or without books in the cabinet!!! 

Electric field distribution in the 

vicinity of the cabinet in the 

presence of a human model. 
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Duke facing the cabinet in the 

presence of the patch antenna 
Duke standing sideways of the 

cabinet in the presence of the 

patch antenna 
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Ella standing sideways of the 

cabinet in the presence of a 

horizontally placed microstrip 

Ella standing sideways of the 

cabinet in the presence of a 

vertically placed microstrip 
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          psSAR10g (W/kg) 

model 

name 

Distance Books antenna type & orientation 

5mm 10cm YES NO 

stripline 

vertical 

stripline 

horizontal 

2 patch 

antennas 

single 

patch  LP 

single  

patch CP 

Duke 

x   x   0,090 0,363 0,147 0,271 0,117 

x     x 0,077 0,080 0,086 0,077 0,028 

  x x   0,012 0,021 0,015 0,076 0,013 

  x   x 0,015 0,028 0,085 0,050 0,004 

Ella 7 

months 

x   x   0,119 0,256 0,236 1,192 0,213 

x     x 0,036 0,046 0,156 0,370 0,046 

  x x   0,036 0,048 0,038 0,068 0,019 

  x   x 0,029 0,034 0,077 0,039 0,013 

Thelonious 

x   x   0,124 0,439 0,147 0,545 0,169 

x     x 0,027 0,041 0,128 0,106 0,045 

  x x   0,028 0,027 0,066 0,097 0,017 

  x   x 0,031 0,036 0,074 0,034 0,005 

Peak spatial SAR (“psSAR10g”) averaged over 
10g of human tissues 
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SMART 

 

 

REDUCED  

SPILL-OVER E-FIELD 

 
 

 

MIN SAR 
 

BEST COVERAGE 

~100% 

 



SEAWIND: Sound Exposure Assessment of WIreless Network Devices 



Questions? 

Thank you! 


