
ONGOING RESEARCH IN H-C3 SCOPE

Head-Tracker
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Gaze-Tracker 
Camera

3-D Display 3-D Graphic User Interface

3D-Desktop Computer

PEM Air Breathing Micro full cell

power density:
206 mW/cm²

Localisation of People/Noise reduction
for Speech Recognition in large rooms

World smallest Wireless Sensor Node
with ad-hoc Network Capability

Mica 2 architecture

frequency: 868 MHz
data rate: 40 kbit/sec
transmission range: 2m

Novel Integrated Slot Antenna

Size: only 1.2 x 1.2 x 0.2 cm3 ;
beam steering in 4 directions (3 dB gain)
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The MSP430 Platform in TinyOS 1.1.7 Single-Chip 5.2 GHz Modem, IEEE 802.11a

Main Parameters : 
• SiGe-BiCMOS 0.25 µm
• Chip-Area: ca. 90 mm2

• No. of  IO´s: 240
• Power dissipation: 2 W (simulated)
• Clock frequency: 80 MHz

Smart Multi-Modal User Interface

Smart Filtering Engine

Smart Indexing Robots
IndexesIndexes

AIAI

Smart Rooms

Machine Learning for BBCI

Art ifact removal

TWIST Sensor Network Topology
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100 Gb/s Ethernet over 480km Typical Encoding for Combined Scalability C
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Content services access
User session management
Profile management 
Profiling
Augmentation 
Personalization
Personalized content discovery

Optimized content distribution
Metadata distribution
Content hosting
Content discovery
Content retrieval
Content location discovery
Optimized content delivery

Optimized network state 
feedback to higher layers

QoS management
Optimal route selection
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mCDN Layered Architecture

Standards, IPRs, Innovation: 
Empirical Analysis 

Cross-layer optimisation for Multimedia

Speech 
R ecord ings

Speech
C oding

(cod ing  dis to rtion)

E xpe rim ent
or S im ulation 

(loss o r de lay)

D ecoder 
PLC

P E SQ
R eference
D eg raded

Audio

A u dio
M O S

P layout 
Buffer 

(loss o r scheduling )

E -M ode l
Ie       R esult:
Id       R  Facto r

D egraded A ud io

M ean  D elay

A method for perceptual
quality asesment of speach
streams approved by ITU

Dynamic OFDM subcarrier selection

Remote Sockets: 
an RPC-like BSD interface • first SVM-model for classification, regression, and feature selection on

arbitrary dyadic data
• superior prediction performance:

DNA microarray data, web-page  classification,  protein classification

Support Vector Machines for Dyadic Data
multimedia documents
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Advanced exoskeleton constructions & control

Social Embeddedness,
Communities and Cultures

Embedded user and emerging cultures

Emerging practices of social interaction with technical systems and 
governance of social spaces

Model-Driven Software Development

Design
(design model)

Implementation
(solution)

Analysis
(requirement model)

Test
(evaluation)

Inception Transition

Model-Driven Development

IBM Eclipse Innovation Award 2005

Domain-specific visual
languages defined by
graph transformation

Code generation
based on Eclipse

technologies

TINAODP

DOT EJB

WS
Middleware
PlatformsCORBA

.Net

Smalltalk Java C#C++
TTCN

Prgr. and Test
Techniques

OPAL

TMM TPI

W-Model    Spiral Model
V-Model VXT-Model

MDA Development
and Test 
Processes

UML1 UML2

MOF, OCL, QVT

SDL, MSC

Act One LOTOS
TL

Formal-Based
MethodsCCS

CSP
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U2TP
TTCN-3

M DA++

Graph Transformations

Agents
Components

Agents
Components

Fundamental algebraic theory and tool 
support               

Combination of algebraic specification 
and functional programming, efficient 
constraint solver

Methodology for distributed, dynamic 
testing – doubling test coverage and 
test efficiency
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Coupling 
Network Intrusion Detection Systems 

with Network Traffic Recorder
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Quantum-dot lasers and amplifiers
Mode-locked lasers and optical amplifiers in 
GaAs technology @ 80 GHz repetition rate


