
Welcome to:  
- Hamburg University of Technology 
- Institute of Communication Networks 
- ComNets FFV Workshop 

Prof. Dr.-Ing. Andreas Timm-Giel 
timm-giel@tuhh.de 

Tel. +49 40 42 878 3249 



City of Hamburg - Gateway to the World  

Size: 755 km2 

Population 1.7 Mio 



Hamburg University of Technology 
Facts 

• Founded: 1978  

• Students: 6000 (16 % international students)  

• Faculty:    160 (95 professors & 65 researchers),  
        550 research assistants  

• Institutes:  64  

• Budget:     111.2 Mio. € (incl. 41.1 Mio. € external      
funding) 

Guiding Principles 

• Interdisciplinarity 

• Innovation 

• Priority for Research  

• Internationality 
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Teaching at TUHH - Schools 

Civil Engineering 

Electrical Engineering , Computer Science, Mathmatics 

Vocational Subject Education 

Management Science and Technology 

Mechanical Engineering 

Process and Chemical Engineering 
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Center for Teaching and LearningTUHH 
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PBL: Example for Innovation in Teaching & Learning 

Interactive teaching methods 

Programme budget for 5 years: 5.6 Mio. € 



Master Programmes – SDA E 
„Computational Informatics“ 

„Electrical Engineering“ 

„Informatik-Ingenieur “, 

„Technomathematik“ 

„Information and Communication Systems“ 

„Information and Media Technologies“, 

„Joint Master in Communication and Information 
Technologies“ 
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Research organisation at TUHH 
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Research Clusters 

Produktorientierte Werkstoffentwicklung 
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Self-organizing Sensor and  
Data Networks 

Objective: 

Research and 
development 
in large scale 
wireless self-

organized 
networks  

Members 

Tele-
communications 

ComNets 

Telematics 

Nanoelectronics 

Microsystems 

Measurement 

Control Theory 

Automation 

Security 

SW Systems 

Optical Com. 

Coordinators: 

Prof. Andreas 
Timm-Giel, 
ComNets 

Prof. Volker 
Turau, 

Telematics 
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SOMSED-Aktiv 
SOMSED-Aktiv:  
Active cooperation of PhD researchers  

• Online campus network 

• Mensa Monitoring System 

Ongoing Projects: 



Vision 

            Recovery at home & still reliably 
                             connected to the hospital  

Enabled by Fail-Safe 
Ambient Assisted 

Technology 

Medical 
server 



Research Topics in 

The vision of AAR requires fundamentally new types of… 

• Implantable and extracorporeal sensors for permanent 

patient monitoring 

• Energy autonomous systems 

• Transcutaneous wireless data transmission 

• Scalable and modular ICT architecture for fail-safe patient 

monitoring 

• Fault-tolerant self-organized networks between patients, 

medical servers, and clinics 

• Fail-safe medical device software 

• Novel fault models 



IGAA4R-Team, May 2012 

                  - An Interdisciplinary Team 

Prof. Dr. Sibylle Schupp – Vice speaker 
Institute for Software Systems 

Prof. Dr. Volker Turau 
Institute of Telematics 

 

Prof. Dr. Hoc Khiem Trieu – Vice speaker 
Institute of Microsystems Technology 

Prof. Dr. Dieter Gollmann 
Institute for Security in Distributed Applications 

Prof. Dr. Wolfgang Krautschneider 
Institute for Nanoelectronics 

 
Prof. Dr. Ralf Möller 
Institute for Software Systems 

Prof. Dr. Andreas Timm-Giel 
Institute of Communication Networks Dr. Karin Renner 

Coordinator 

 



Technology and Knowledge Transfer 

TuTech Innovation and 

Hamburg Innovation GmbH 
 

www.tutech.de 

Founded   1992 
Turnover 2011  18 Mio. € 

Employees  70 

TuTech core projects 27 

R&D Projects   241 



 
Technology and knowledge Transfer 

 

TuTech Innovation & Hamburg Innovation GmbH 

 

 

 

Technology transfer 



Research at ComNets 
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Teaching at ComNets 

Courses in Master- and 
Bachelor:  

Computer Networks 

Communication Networks I+II 

Queuing Theory 

Self-Organized Systems 

Seminars 

Man-Machine Interfaces 

Coodination of 
International and Joint 
Master Programmes:  

Information and Media 
Technology (IMT) 

Information and 
Communication Systems (ICS) 

Communication and 
Information Technology (CIT) 
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ComNets Team 

Professors and Lecturers: 

Prof. Andreas Timm-Giel (Head) 

Prof. Ulrich Killat (em.) 

Dr. Lothar Kreft 

Teamassistant: 

Ilona Düring 

Lab Engineers: 

Frank Laue 

Thomas Müller 

Manuel Ponce-Ibarra 

Researchers: 

Chunlei An 

Jonas Eymann 

Ming Li 

Yunqi Luo 

Maciej Mühleisen 

Christoph Petersen 

Umar Toseef 

Dr. Nga Phuong Tran 

Dr. Thushara Weerawardane 
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SELF-ORGANISED AD-HOC AND 
SENSOR NETWORKS 

ComNets -  research 

20 



Why is it exciting ? 

 

http://www.egrain.org/publications/poster_vision_e_grain.pdf 21 



Ad-Hoc and Sensor Networks 

• Self-organization in ad-hoc and sensor 
networks 

• Routing in sensor and adhoc networks 

• Application of sensor networks, e.g. in smart 
buildings, smart energy management, 
vehicular networks,  
telemedicine, emergency  
management 

• Research Cluster SOMSED at TUHH 
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Adaptive Routing for Firefighting 

• Beacon Based Routing Schemes 

• Mobility Detection based on neighbourhood 
list and based on changes in RSSI 

• Beacon Intervals based on Mobility 
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FUTURE INTERNET 
ComNets -  research 
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Future Internet 

How design the Internet with today‘s knowledge  
and for today‘s application? 

-> Clean Slate Architecture: 
e.g. Open Connectivity, Content Centric or Information Centric  
Networks 

• Migration Strategies:  
e.g.  Network Virtualisation 
 

TUHH is cooperating with: 

• EU Projects 4WARD and SAIL 

• BMBF GLAB 
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Project Overview: SAIL  
• EU-funded research project  

SAIL (Scalable & Adaptive Internet Solutions):  
designing architectures for the Networks of the Future 

• Part of the European Commission’s 7th Framework Program 

• A strong industry-led consortium of operators, vendors and 
research institutions 

– 24 Partners 

– 12.4 M € EU funding 

– 2.5 year project started  
in August, 2010  
 

• Prototyping centric  
proof-of-concept 

ÁOfficial website: http://www.sail-project.eu/ 
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MOBILE COMMUNICATION 
NETWORKS 

ComNets -  research 
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Challenges 

• Transition from  

– voice communication for few 

– to voice for all 

– to data for all 

– to ??? 
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Mobile Communication Networks 

29 

} Model a complete UMTS/LTE system following 3GPP specifications 
} Focused on a detailed modeling of the Iub/S1 interface (i.e. protocol stack, 

transport network, resource and QoS management) 
} Modeling of air interface and core network are simplified 
} Analytical Models of R’99, HSPA, and LTE 
} Virtualisation of Radio Resources 
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NETWORK PLANNING AND 
OPTIMISATION 

ComNets -  research 
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Network Planning and Optimisation 

• Network Planning of fixed networks  

• Multi-Layer Routing e.g. considering physical 
location of trunks 

• Optical Network planning and optimization 
(reconfiguration, WDM) 

• BMBF Project inplan with itvision, Hamburg 
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NuPEx  

  BMBF-Verbundprojekt     Duration: 2 years      Project start: Feb 2012 
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User-oriented Network Planning considering Quality of Experience 



NuPEx – Goal & Scope 
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Eg: xDSL 

Eg: 2G/3G/WLAN 

Eg: Cable/ 
Optical Network 

Eg: LTE/WiMAX 

NuPEx 

Capacity Demand  
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Network planning  
guarantee users‘ QoE while 
minimizing Network Service 
Providers‘ cost 

considering: 
• different user types  
• different traffic types  
• traffic mix  
• different access networks: DSL, 

Mobile (LTE, UMTS, GSM ...) 
 



NuPEx - Partners & Cooperation 
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QoE/QoE evaluation 
     & mesurement 

Network planning tool 
implementation & 

integration 

    Queuing theory 
Network simulation 

 
 Network Calculus 
Linear Programing 



AVIONIC COMMUNICATION 
SYSTEMS 

ComNets -  research 
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BMWi: DARSY (Airbus): 
Aircraft Blackbox 

• Can we transmit/copy 
essential flight data into 
the „cloud“? 

• To better react in cases 
of emergency 

• To faster find the aircraft 
after an emergency? 
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BMWi MESYAC (LHT) 
Methodenentwicklung zur Systemidentifikation von 

Flugzeugkomponenten 

 

Goals: 

• Understand communication during maintenance 

• Develop own Automated Test Units using standard hardware (PC) and software 

• Develop better and validated  tools and tests than provided by OEMs  

• Find out: Which UUTs qualify for this approach? (complexity) 
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MCDU - Multipurpose 
Control Display Unit 

or 
any other Unit Under Test 

(UUT) 
 

MTM Bus 

or  
ARINC or JTAG  
or AFDX or … 
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ComNets Associations 

• VDE/ITG 

– FG 5.2.1 System Architectures and Traffic Engineering 

– FG 5.2.4 IP and Mobility 

 

• ComNets FFV 

Alumni and industry support for ComNets research 
groups and institutes 

 

• TUHH Research Cluster SOMSED, IG AA4R 
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ITG 5.2.1 

• Themen: 
– Systemarchitekturen 
– Verkehrstheorie 
– Traffic Management 
– Leistungsbewertung durch Simulation und Verkehrstheorie 
– Warteschlangentheorie 
– Netplanung, -optimierung und –dimensionierung 

• Akademische und industrielle Mitglieder 
• ca. 3-4 Fachgruppentreffen pro Jahr zu aktuellen Themen 
• Jährlich Fachtagung „Zukunft der Netze“ (FA 5.2) 
• www.tuhh.de/itg521 
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ComNets FFV 
• Alumni- & Förderverein 

„Freunde und Förderer der 
ComNets-Einrichtungen“ 

• 5 Sektionen an 
verschiedenen deutschen 
Hochschulen 

• Gemeinsame Projekte & 
informeller Austausch 

• Jährlich 1 - 2 Workshops  
• Newsletter 
• Netzwerk 
Für Kooperative Mitglieder 
(Firmen): 
• Praktikanten- und 

Stellenvermittlung 
• Zugriff auf Diplom- und 

Masterarbeiten 
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RWTH Aachen 
(Prof. B. Walke) 

TU Dortmund 
(Prof. C. Wietfeld) 

FH Bonn-Rhein-Sieg 
(Prof. S. Böhmer) 

Uni Bremen 
(Prof. C. Görg) 

TU Hamburg-Harburg 
(Prof. A. Timm-Giel) 



• „ComNets“ is a registered 

trademark 

• 5 sections 

• 6 cooperate members 

• ~ 200 personal members 

 

ComNets Aachen: 

• ~ 900 diploma & master 

theses 

• ~ 1100 publications 
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• Workshops 

• Social events 

• Awards: 

– Best Ph.D. thesis 

– Best master / diploma 

thesis of each section 
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Andreas Timm-Giel 
timm-giel@tuhh.de 
www.tuhh.de/comnets 

Enjoy the  

ComNets ï FFV - Workshop 
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