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Jan Bergmans

with inputs from Twan Basten, Elena Lomonova, 
Emilia Motoasca, Anton Tijhuis.
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Eindhoven University of Technology
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Profile of TU/e

• Founded in 1956.

• Small: 

• 7000 BaMa students, 

• 700 PhD students,

• 3000 staff (117 full profs).

• Research-driven.

• High quality:

• 3rd in Europe in citation impact.

• Design-oriented.

• Collaboration-oriented:

• 1st globally in joint publications 
with industry. 

• Motto: TU/e, where innovation starts.

Citation Impact Scores 

( Third European Report On S&T Indicators, 2003)
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Departments of TU/e

• Building and architecture
• Technology management
• Mechanical engineering
• Industrial design
• Electrical engineering
• Mathematics and computer science
• Biomedical technology
• Applied physics
• Chemical technology
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Department of Electrical Engineering

• 580 BaMa students;

• 15 PDEng students;
• 130 PhD Students.

• 9 groups, each headed by a 
full professor.

• 55 Tenured Scientific Staff.

• 20 Part-time professors from 
Philips, NXP, TNO, KEMA, 
ASML, clinical institutes, … .

• 9 IEEE Fellows.

Bachelor (3 years)

Master (2 years)

PDEng (2 years)
PhD (4 years)

Short-track PhD
(2-3 years)
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Departmental research themes

EPS EPE SPS CS ES MSM ECO EOD EM
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Care and CureCare and Cure
Partner 

link

Smart Sustainable SocietySmart Sustainable Society
Partner 

link
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Connection:
wireless

body firewall
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Physiological
/ EM models

sensor
signals

parameter
estimates

diagnostic
advice

Ambulatory monitoring

Contactless; 
unobtrusive;
new functionality

Doctor 
In the box

Key prerequisite: close link to clinical world!

Implementation:
low power,

cheap, flexible

patient
data

clinical
evidence

Actuation

Enhanced
robustness
and accuracy
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Contactless sensing

• OED: integrated optical sensing;

• MSM: RF & THz imaging;

• EM: GHz & THz antennas;

• SPS: (Ultra)sound, video.

Meint Smit
IEEE Fellow

Arthur van 
Roermund

Jan Bergmans

Anton Tijhuis
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Contactless sensing: Optical coherence tomography
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OED group
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Contactless sensing: THz Imaging (CWT/e)

Potential medical applications:
•Dermatology (e.g. skin 
cancer, wound healing);
•Dentistry;
•Tissue characterization.

Builds on global recognition of
•MSM group in GHz front-ends;
•EM group in integrated antennas.

EM and MSM  groups

670 GHz
double-slot

antenna
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Modelling, signal processing and parameter estimati on

• EM: electromagnetic fields in tissue

• CS: systems biology, identification

• SPS: physiological models, signal 
and video analysis

• ES: video analysis

Anton Tijhuis

Paul van den Bosch

Jan Bergmans

Ralph Otten

Ronald Aarts
Fellow AES & IEEE

Peter de With
IEEE Fellow

Gerard de Haan
Research Fellow Philips
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Interaction of EM fields with human body

Applications - radiation hazards, hyperthermia, etc.
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Global lead in computational efficiency

EM group
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Multiple-antenna hyperthermia monitoring and 
treatment
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Metabolism cardiac muscle Diabetes 2Metabolism cardiac muscle Diabetes 2

Modeling and identification of physiological systems

Qualitative analysis of 
physiological networks

Systems Biology

2008: Veni grant Mircea Lazar

CS group

/ department of electrical engineering PAGE 1425-6-2010

Audio signal processing

Audio
classification

Microphone array

SPS group
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Video analysis

Peter de With
IEEE Fellow

SPS group
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Artifact handling:  ocular EEG artifacts
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SPS group
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Doctor in the box: medical decision support systems

F il te r
Patient
Record

Protocols
•Top-5 downloaded paper in Artificial 
Intelligence in Medicine, 2005;
•Spin-out company MEDECS:  now 
market leader in NL. 

SPS group

•Unique approach: doctor in the loop;
•Core: domain and method ontologies.
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Wireless communication and remote ICT

• CWT/e: Center for Wireless Technology 
Eindhoven           

• ES: Sensor Networks and ICT

• ECO: Wireless network protocols

• EPE: Wireless energy transfer

Peter Baltus

Raph Otten

Elena Lomonova

Twan Basten

Ton Koonen

Antonio Liotta
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Wireless patient monitoring: VITRUVIUS
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Application 
Specific 

Componen
t

Application 
Specific 

Componen
t

Security Interface (Gate Keeper / Body Firewall)

Multi-Sensor Signal Processing

Storage: 
Historic data

BAN, IEEE 15.4 Zigbee
IEEE 1455, IEEE 1073, 

Sleep
management

Patient 
Monitoring

Posture 
Coach

Social Care

Actuator

Single Signal 
Processing

Sensor

Hub Local 
Decision 
Support

Application 
Specific 

Componen
t

IEEE 1073, Continua, HL7
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Actuator

Single Signal 
Processing

Sensor…

Application-Specific Compound Decision Support

SPS group
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• System-level Design
• Performance analysis (latency, reliability, power di ssipation)
• Configuring node and network parameters 

(design-space exploration)
• Protocol design (MAC, routing, run-time adaptation) 
• Deployment: Selection of node types, protocols, topo logy

• Experimental Evaluation

• Run-time QoS and Resource 
Management

• Ambient & Body-area Networks
• Health care
• Monitoring (environment, agriculture)

Dependable Wireless Sensor and Actuator Networks20

ES group
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Probabilistic Graph Model Stochastic discrete event simulator 

Stochastic Variable Graph Model

– In each turn, node-specific operations are 
simulated and the virtual cache is updated 

– Simulator “flips a coin” according to the given 
probability 

Monte Carlo simulation

– Edge weights are stochastic variables describing 
propagation time between two nodes 

– Shortest-path abstraction 

– Distribution of each item is simulated separately

End-to-end latency    Reliability       Power dissipation

Performance Simulation21

Gossiping WSN

ES group
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Cattle Monitoring

(WASP, FP6, http://www.wasp-project.org/)

22

ES group
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Contactless transfer of energy and data 
Simulation and design 

of novel systems  

Applications 

Non obtrusive monitoring of respiration

Recharging device for neonatal  
monitoring of vital signs 

Smart tables for device recharging 

Smart mattress/bed 

EPE group
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Actuation

EPE: Actuators and assistive technology

CS: Control Systems

Elena 
Lomonova

Paul van den Bosch

Siep Weiland

Emilia Motoasca
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Energy harvesting from human motion 

Simulation and design of 
novel efficient systems 

Applications 

Fitness/sport  devices 

Entertainment devices – dance floor 

High end assistive technology 

New domain for simulation and 
design of novel systems
for rehabilitation and life support  

EPE group
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Transcranial magnetic stimulation (TMS) 
systems for diagnostics and treatment

Microscopic Macroscopic 

Novel system for focused TMS  

Simulation and design of 
novel stimulation systems 

Interaction of low-frequency electromagnetic 
fields with biological matter  

EPE group
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More information: 

• TU/e: www.tue.nl
• EE department: www.ele.tue.nl .
• CWT/e: www.ele.tue.nl/en/centre_for_wireless_technology


