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Annual Finance Report of  
Gesellschaft der Chinesischer Informatiker in Deutschland e.V. (GCI) for 2005 

Huiyan Huang 
 

Chief Financial Officer of GCI 
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The annual finance reports of GCI with a summary of revenue and expenditure for GCI’s activities in 2005 
is given in following presentations. 
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    Kontoinhaber: GCI E.V.   Kontonummer: 614321750 

Bankleitzahl:  66010075       Bank:               Postbank Karlsruhe 
 

Amtsgericht Karlsruhe   Eintragung im Vereinsregister: VR 1737 
Vereinsregister 
Schlossplatz 23     Phone: 0721-926-0 
D-76131 Karlsruhe    Fax:  0721-926-6729 
 
Finanzamt Karlsurhe-Stadt  Steuernummer: 35022 / 42907 
Schlossplatz 14     Phone: 0721-156-0, 2729, 1330, 

1329 
D-76131 Karlsruhe    Fax:  0721-156-1000 
 
Notariat Karlsruhe 
Kaiserstrasse 184    Phone: 0721-926-5148 
D-76133 Karlsruhe    Fax:  0721-926-5165 

 
Vorsitzender: Dr. Shengzong Zhou, Ständige Vizevorsitzende: Ling Yang 

Vizevorsitzende: Huiyan Huang, Dr. Zhiwang Fan, Xiaoyuan Gu, Fung-Chuan Drautz, Cheng Ni 
Amtsgericht Karlsruhe VR 1737             http://www.gci-online.de 

Kontoinhaber: GCI E.V.      Kontonummer: 614321750      
 Bankleitzahl: 66010075      Bank: Postbank Karlsruhe 
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Annual Finance Report of 
Huali IT Forum e.V. (HIF) for 2005 

 
Dr. Zhenfu Chen 

Chief Financial Officer of GCI and HIF 
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The annual finance reports of HIF with a summary of revenue and expenditure for HIF’s activities in 2005 
are given in this presentation. 
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Kontoinhaber: HUALI IT FORUM E.V. Kontonummer: 750396604 
Bankleitzahl:  50010060       Bank: Postbank Frankfurt am Main 
 
Amtsgericht Frankfurt am Main  Eintragung im Vereinsregister: VR 12056 
Vereinsregister 
Gerichtstrasse 2     Phone: 069-1367 2530 
60313 Frankfurt am Main   Fax: 069- 1367 2030 

 
Finanzamt Frankfurt am Main III  Steuernummer: 45 250 86170 – K29 
Gutleutstrasse 120     Phone: 069-2545-3644 
60327 Frankfurt am Main   Fax: 069- 2545 3999 
 
Notar: Ortsgericht Frankfurt am Main 
Bethmannstr. 3     Phone: 069 282106 
D-60311 Frankfurt am Main   
 
 

Vorsitzender: Zhan Zhang Ständiger Vizevorsitzender: Dr. Shengzong Zhou 
Vizevorsitzende: Dr. Zhenfu Chen, Dr. Zhong Hong, Ling Yang, Fang Yu, Hanglin Pan 
Amtsgericht Frankfurt am Main VR 12056             http://www.huali-it-forum.com 

Kontoinhaber: Huali IT Forum E.V.      Kontonummer: 750396604       
Bankleitzahl: 50010060     Bank: Postbank Frankfurt am Main 
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Multimodal Integration and Learning in Cognitive Technical Systems 

(Abstract) 
Prof. Dr. Jianwei Zhang 

 
Professor and Director, 

Institute of Technical Aspects of Multimodal Systems (TAMS) 
Department of Informatics, University of Hamburg, Germany 

 
Abstract: 
 
Recently, new applications of intelligent systems like service robots and cognitive automobiles 
have been emerging. The success of these new applications will mainly lie in their ability to 
incrementally learn through multimodal interaction with their environment and with humans. 
Advances have been made both in interacting with the environment through the development of 
elementary sensorimotor skills as well as in human-machine interaction via improved social skills. 
In this talk, I will first give an overview of the hierarchy of robot skills and the important 
human-machine interaction modalities. Then I will introduce the incremental-learning approaches 
to developing self-valued, multisensor-based robot skills. Interactive assembly and service 
experiments in which a robot is instructed using natural language, gesture and gaze information 
will also be discussed. Finally, I will summarize the future research topics such as 
context-awareness, ambient sensing, autonomous credit-assignment, cognitive architecture and 
cross-modal integration. 
 
A brief CV of the speaker: 
 
Dr. Jianwei Zhang is professor and director of the Institute of Technical Aspects of Multimodal 
Systems, Department of Informatics, University of Hamburg, Germany. He received both his 
Bachelor of Engineering (1986, with distinction) and Master of Engineering (1989) from the 
Department of Computer Science of Tsinghua University, Beijing, China, and his PhD (1994) at 
the Institute of Real-Time Computer Systems and Robotics, Department of Computer Science, 
University of Karlsruhe, Germany. His research interests are multimodal information systems, 
machine learning, service robots and human-computer communication. In these areas he has 
published over 100 papers in journals and on conferences, various technical reports, five book 
chapters and two research monographs. He is the coordinator of the German-Chinese International 
Research Training Program CINACS carried out by the University of Hamburg and Tsinghua 
University. He is also the coordinator of the MING-T Project (Multistandard integrated network 
convergence for global mobile and broadcast technologies), an EC funded International 
Cooperation with China. He has received several awards including the IEEE ROMAN Best Paper 
Award. 
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Abstract 
Knowledge management systems (KMS) facilitate enterprise to reuse existing knowledge and add 
new value to meet competitive pressures. Social software, which is designed for informal group 
interaction, challenges the traditional knowledge management (KM) methodologies and advocates 
a new set of strategies and mechanisms to tackle the dynamics of tacit knowledge flow. In this 
short paper, I illustrate the influence of social software to KM within corporation and propose a 
lightweight collaborative software infrastructure for enterprise knowledge workers to realize 
community-influenced network effects and relationship-enabled knowledge exploration. 
 
1. Introduction 
Although numerous definitions can be found in the literature, KM can be seen as an integrative set 
of techniques and practices that systematically explore unstructured data and information to 
achieve collective understanding and to discover new opportunities. The objective of enterprise 
KM is to capture the corporate-wide domain-specific knowledge and make available to all 
members through certain optimized processing. The state of the art approaches range from 
researching on conceptual knowledge transfer models to implementing complex enterprise 
infrastructures like data warehouses, knowledge portals (incl. CMS, KMS), BPM (incl. EAI) 
systems, generic collaboration platforms, and etc.  
 
2. Trends and Challenges 
Social software is an emerging 
software family for 
Internet-based community 
services (also known as Web 2.0 
services), which are designed for 
informal collective 
communication, interaction and 
collaboration purposes. The 
popular examples are weblogs, 
social networking websites (e.g. 
OpenBC), Wikis, folksonomies, 
content sharing websites (e.g. 
Flickr, del.icio.us). By using web 
as platform and adopting an 
architecture of participation, they 
facilitate connections of people 
based on explicit or inferred 
context (e.g. interests, activities, 
classifications) which can be 
represented as a variety of 
metadata of the share content. People can join these connections by providing opinions, 
recommendations or other types of information or by tagging and sharing bookmarks. More 
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importantly, content contributors have full control of the sharing and publication process and can 
preserve the intellectual property of their contribution.  
 
Prevalent traditional KM solutions like centralized portal mainly emphasize developing explicit, 
formal and visible community structure (e.g. community of practices). With a less restricted 
manner than these approaches, social software enables a more invaluable insight over business 
activities. It can capture or generate a more organic and collective visualization of information 
without artificial boundaries. Furthermore, the consequential community and network, whose 
peers are discovered by derivative outcome of purposeful activities, is another meaningful and 
credible information filter, contrasted to explicit predefined classification mechanisms. Thus it can 
bring forth more effective and efficient knowledge exploration within enterprise, e.g. decision 
making, expertise location, and collaboration. As depicted in figure 1, social software is 
instinctively consistent with KM goals, and it does offer a set of tactics (e.g. invisible, 
social-oriented, loosely coupled networks and relationships) complimentary (and not replaceable) 
to traditional KM practices. Most recently many corporations like IBM Microsoft have started to 
adapted and adopted social software solutions (e.g. BluePages+1, Dogear) into their KM 
strategies. However how social software services realize the above-mentioned pervasive and 
controlled connectivity and networking capability deserves further comprehensive research. I 
summarize the challenges and related unresolved issues of KM integration with social software in 
table 1 and propose my experimental solution in next chapter. 

Table 1: Challenges of KM Integration with Social Software 
 
3. User-Centered Social Software (UCSS) and Knowledge Management Solutions 
The major challenge of KM using social software is the absence of a common architecture and a 
set of infrastructure services to unify collaboration with different social software platforms with 
controlled observation of user. Current KM systems and social platforms are still information silos 

Issues Explanation Possible Solutions 
Disconnected shared 
content in social service 
providers 

- Although trying to solve the limitations of distributed KM, current social services are 
mostly still information silos of certain content type. 

- Multiple identities, multiple user interfaces for similar content-related tasks in 
different platforms 

- Difficult to establish context, links and social network between contents across 
different providers.  

- Context (separated file or embedded inside source format) travelling with content in a 
social way 

- Application mashups 
- A unified view of 
content, context and 
contact of a user 
- A unified way to 
manage relations 

Heterogeneous 
service-related models 

- Each service provider has own schema to information even format, e.g. “Person”. 
- Integration difficulties: Definitions can be changed any time; Out of control; Data 

cleaning 
- Database/schema-first design and implementation; Model evolution 
- Semantic Web technologies like RDF, OWL are rigid schema and they have the same 

limitations of traditional KM approaches. 

- Unified information 
model 
- Model mapping 
- Use model as major 
concern, not semantic 
representation formats 

User-centerd knowledge 
managements 

- User must manage all his remote content contribution, while keeping duplicated 
copies locally. 

- Difficult to define relationships between published content across providers 
- Difficult to track the content changes 
- Synchronization with shared content with others 

- Use a similar approach 
like PIM for management 
- Only store remote 
address and metadata 
locally 

Missing convergent 
model and no consistent 
and holistic view 

- No a common way to present contents, metadata and context assigned by community 
users 

- Presentation of different contents and context information is very different in 
different platforms 

- No centralized management 
- Autonomous service, rule-based reasoning 
- Automatic discovery of related contents based on context information 

- Unified model 
- Knowledge evolution 
- Continuity management 
- Separate presentation 
from data with templates 

Missing common 
infrastructure for 
collaboration 

- Publish / subscribe, asynchronous messaging 
- Syndication, synchronization 
- Event-driven 
- Loosely coupled 
- REST architecture 

- Best practice 
- de facto reusable 
libraries 
- Infrastructure to support 
messaging 

Open interfaces with 
de-facto standards 

- Open vs. proprietary.  
- Too much de-factor approaches, standards, protocols, formats. No common standards 
- It is not realistic to have a one-for-all solution and wait for everything is standardized; 

like that SOA is always considered as strategy not implementation.  

- Best practice or 
conventions 
- wrappers for different 
services with different 
abstraction  

Other issues - Offline usages, information ownership, non-shared confidential information  
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if we consider multiple content types and prevalent connectivity. In contrast to alternative 
solutions like SOA standardization or semantic representation which retain many restrictions, our 
UCSS project proposes a lightweight collaborative synergy infrastructure for enterprise knowledge 
workers to achieve community-influenced network effects and relationship-enabled knowledge 
exploration. It tries to harness the experiences and best practices of current successful social 
software and KMS systems; reuses and integrates the prevalent and commoditized services and 
technologies to facilitate interaction and collaboration of these existing systems. The phrases of 
“ lightweight” mean that our approach emphasizes a rapid, agile, incremental development process 
to integrate with different platforms and supports evolutionary knowledge reconstruction.  
 
As depicted in figure 2, a browser-based desktop tool 
offers a unified UI for each knowledge worker to integrate 
his existing local applications (e.g. PIM tools, file systems), 
enterprise systems (e.g. Exchange, enterprise portal), and 
social software platforms. This centralized design helps 
organizing any information related to him in an 
exploratory way and promote innovation within his 
supervision. The term “integrate” here implies different 
processes such as subscription, publication, retrieval, 
feedback, and discovery; and term “organize” (i.e. 
“organize in a social way”) indicates processes like giving 
different metadata, applying context, defining relationships, 
and etc; while term “any” means not only anything 
belonging to user, but also things he has red and published, 
things owned by other but with similar context information 
as his, things discovered by specific semantic rules, and etc. 
This tool acts as an integrated workspace for knowledge 
worker to retrieve (from local, enterprise-wide or Internet) 
and converge (based on his criteria) network of content, 
contact and context (3C concepts) for knowledge retention, 
retrieval, reconstruction and revelation (4R processes). The 
organization mechanism keeps user themselves focus, 
while retaining continuous awareness to any newly discovered information assets inside his 
observed communities and any changes to all his contribution. A sample use case is this tool can 
discover who is conducting similar research topic to the user by analyzing aggregated information 
with rules. 
Our design and implementation has the following major considerations: 
- A schema-free and adapted data model. Models and schema in different external platforms 

are proprietary and very different, and user may have his own schema definitions too. He may 
don’t know the definitions at the beginning of KM process. So he will change his schema any 
time. Thus integrating new data and model and different representations of data should be 
decoupled for core model with a “open-ended” data cleaning methodology to realizes 
non-/lazy-binding of schema  

- A lightweight software infrastructure for Pub/Sub collaboration. Publish/subscribe is a 
new paradigm for asynchronous messaging. Anything can be shared and retrieved with 
syndication form in a scalable way. With minor extensions, state-based or operation-log-based 
peer-to-peer replication/synchronization can be supported. It promotes bi-directional 
information flows and dynamic network topology and realizes an event-driven, modular and 
loosely coupled system implementation.  

- Reusable and customizable service wrappers for platform integration. Implementation can 
be very complex, because of the heterogeneous environment of different platforms. There are 
different integration mechanisms (e.g. screen scraping, service API, independent 
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XML/RDF/RSS/Atom/OPML files, Micro-formats embedded into XHTML), architectures and 
communication mechanisms (e.g. SOAP, XML-RPC, REST), protocols (e.g. HTTP, SMTP), 
syndication formats (e.g. 11 versions of RSS, Atom), APIs (e.g. MetaWeblog API, Atom API, 
Flickr API), other issues like authentication (e.g. basic, HTTPS, token), date format (e.g. 
RFC3339, RFC822), update notification (e.g. conditional GET, Etags, TTL, Gzip). 

- An extensible syndication model. Syndication mechanism is used as collaboration and 
synchronization mechanisms for any content type. RSS and Atom models are not expressive 
enough for representation purpose. Thus the current state of the art standards and extensions 
should be supported, for example, google GData format, Microsoft CF/SSE/SLE extensions.  

- Semantic reasoning support. Rules can be defined for many purposes and executed by our 
semantic rule engine, for example, discovering new related contents of relations, calculating 
person distance, role-base access control, and etc.  

- Other design details. For example, wiki-style navigation, generic tagging-enhanced 
organization, social network filtering. 

 
As the proof of concepts, our prototype implementation is implemented using Adobe Flex (for UI) 
and JDK1.5 (for all other components), with third party libraries like Spring, Hibernate and etc. 
Our semantic rule engine and accompanied Java Annotation Model Library (JAML) have been 
tested with the latest versions of Jess and Jena framework. Currently this platform has been 
evaluated to resemble with different social service platforms, for example Blogger, Flickr, 
Del.icio.us, OpenBC, CiteULike, and Technorati. 
 
4. Conclusion 
In this paper, I introduce the concepts and design of user-centered social software, as a 
complement software infrastructure to existing social service platforms, as an extension of PIM 
systems, as a proposal of a more balance collective intelligent approach towards enterprise-wide 
tacit knowledge sharing and collaboration through implicit community-influenced network. 
Currently the research focuses on a centralized knowledge management tool under single user 
perspective. The further directions of this research can focus on peer-to-peer (incl. semantic 
information exchange, semantic rule execution under distributed social context) and mobile usage 
scenarios of this tool because of the pervasive distribution. 
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Abstract—Biological systems demonstrate their ability to manage complexity in an optimized and efficient way. 
Inspirations from biological systems and applying the autonomic principles are promising to handle ever 
increasing complexity in the management and performance optimization in mobile and wireless communication 
systems. Our idea is to develop an autonomic wireless communication system with principals inspired by the 
human cardiovascular system. Both the cardiovascular system and the wireless communication system share 
several common functionalities and have a similar goal - optimized transport. We propose to use multi-hop radio 
link extension in wireless access network for better link capacity and energy efficiency, and to use cross-layer 
design to achieve self-optimization. An autonomic wireless communication system with these autonomic flavors 
will be self-organizing and self-optimizing, providing inherent energy efficiency and scalability, and significantly 
reduced human management complexity. 

�  Inspirations from the Cardiovascular System 
�  The cardiovascular system in brief 

It is beyond no doubt that we will not able to live healthy normal life without our internal cardiovascular system or the blood 
circulatory system. It does its work in a self-organized way without conscious recognition. The system consists of the heart which is 
a muscular pumping device, and a relatively closed system of vessels such as arteries, veins, and capillaries. As depicted in figure 
0.1, blood contained in the circulatory system is pumped by the heart around a closed circle or circuit of vessels as it passes again 
and again through the various “circulations” of the numerous organs of the body. The cardiovascular system and with its 60,000 
miles of capillaries in the human body is responsible for the transport of nutrients and metabolites to the body’s many tissues. 

The principal role of the cardiovascular system in maintaining homeostasis depends on the continuous and controlled 
movement of blood through the thousands of miles of capillaries that permeate every tissue and reach every single cell in the body 
[1]. It is in the microscopic capillaries that blood performs its ultimate transport function. Nutrients and other essential materials 
pass from capillary blood into fluids surrounding the cells as waste products are removed. Numerous control mechanisms help to 
regulate and integrate the diverse functions and component parts of the cardiovascular system in order to supply blood to specific 
body areas according to needs. These mechanisms ensure a constant internal environment surrounding each body cell regardless of 
differing demands for nutrients or production of waste products. This silent supplier is working constantly to ensure the body is 
well nourished and performing at optimum levels.  

Such a system is energy efficient. The energy needed for transport comes from the food we obtain from the digest system. 
According to the study in [2], the human heart – the main consumption of the energy of all cardiovascular system – needs about 
10% of the energy of human body on average under normal condition. In sleep state the energy consumption of heart can be as low 
as only 1% of all the energy the human body consumes. 

Such a system is scalable. Vertically, from an animal as tiny as a mouse to a jumbo like an elephant or a whale, the 
cardiovascular system can handle transport with large scale. Horizontally, it works fine even before a baby is born, till it grows up 
to an adult. The cardiovascular system also performs well when someone is in deep sleep, up to the body is in intensive sport or in 
the state of emergency, demonstrating the ability to deal with great dynamicity. The human cardiovascular system servers about 50 
to 75 trillion cells spread across many organs of the body. With this sheer size of the clientele, the system seldom has resource 
shortage or performance bottleneck. 

Such a system can manage complexity. The system works in a self-organized, self-managed, self-optimized, self-configured, 
self-healed, and self-protect way, without the interaction of the user – we as human beings. The system is a closed circle rather than 
being open-ended and linear. The system is elastic rather than rigid. The system is filled with liquid at a positive mean pressure 
(“mean cardiovascular pressure”), which exists independent of the pumping action of the heart. The right and left ventricles, which 
pump into the same system that they pump out of, are in series with two interposed vascular beds (systemic and pulmonary). The 
heart fills passively, rather than by actively sucking. As a consequence of the heart’s passive filling, the circulation rate is normally 
regulated by peripheral-vascular factors, rather than by cardiac variables. The flow from the heart is intermittent, while the flow to 
it is continuous. Normally, there is an excess expenditure of energy by the heart needed for the circulation rate imposed by 
peripheral vascular regulators (“pump energy excess”). Normally, ventricular capacity is in excess of the diastolic filling volume 
(“pump capacity excess”). The slowing effect of any vascular resistance on flow rate depends on its location, with reference to 
upstream compliance, as well as its magnitude. 
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Figure 0.1: Cardiovascular System 

 

Figure 0.2: Microcirculation in Cardiovascular System 

 
�  Mapping Cardiovascular Transport to Wireless Network Transport 
Looking at a simplified description of the human vascular system (see figure 0.3 left) and a radio access network (see figure 0.3 
right), one might find amazing similarities. Both are transport systems with single source and multiple receivers - an one-to-many 
nature. Both have the data to deliver, and feedbacks used for the control of the transport. Both are complicated systems with 
diverse functions, resource constraints and are performance critical. 

  

Figure 0.3: Comparison of the cardiovascular system and radio access system 
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Like any communication network, the cardiovascular system offers various transport functions that map to the applications offer 
to the human body, like oxygen and carbon dioxide transport, water transport, nutrient transport for amino acid, glucose, lips, 
ions, vitamin etc., heat transport and hormone transport. In addition, defense/immune function and grume function are also typical 
features of cardiovascular system. These feature are analogous to the common network applications like Voice over IP (VoIP), 
Video on Demand (VoD), web browsing, E-mail, as well as network security applications. 
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Any network transport will need the protocols that formalize the rule for communication and the data format for information 
exchange in form of protocol data unit. In the blood circulation system, the basis transport data unit would be the blood cells. 
Among them are the red blood cells, the different kinds of white blood cells, and platelets. They contain the data to deliver and are 
encapsulated into certain formats. 
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Any network has communication entities. In the cardiovascular system, the original sender is the heart – the initiator for transport 
and also the data source. Accordingly, the final receivers are trillions of cells spread among different organs that are the data 
sink/consumers. The heart as the symbolic data source provides the primary transmission power. The cells as the data sink that 
consume the data and provide the heart with feedbacks – by means of influence on the saturation of the oxygen in the blood and 
carbon dioxide concentration. 
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Communication is possible because of the presence of communication pathways that form the network for transport. In the 
cardiovascular system, this refers to blood vessels including various arteries, veins, and capillaries. Bi-directional links are present 
in such transport system as the paths from the heart to multiple levels of arteries, to the capillaries, and finally to the cell forms the 
downlink/forward channels for the cardiovascular transport. The paths from the capillaries, to multiple levels of veins, and finally 
reach the heart forms the uplink/reverse channels. This is also depicted in figure 0.1. 
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As part of the total blood circulation, microcirculation [19] deals with the flow of blood from arterioles to capillaries or sinusoids 
to venules. Blood flows freely between an arteriole and a venule through a vessel channel called thoroughfare channel. Capillaries 
extend from this channel and structures called precapillary sphincters control the flow of blood between the arteriole and 
capillaries. The precapillary sphincters contain muscle fibers that allow them to contract. When the sphincters are open, blood 
flows freely to the capillary beds where gases and waste can be exchanged with body tissue. When the sphincters are closed, 
blood is not allowed to flow through the capillary beds and must flow directly from the arteriole to the venule through the 
thoroughfare channel. This is depicted in figure 0.2. From here we can observe clearly that the cardiovascular transport is actually 
multi-hop by nature. Arteries, arterioles and precapillary serve three levels of relays between the heart and the cells. It is in this 
way that the heart is not forced to provide all the power needed for the whole cardiovascular transport, but only the fraction that is 
enough to reach the relays. This phenomenon is called cardiac efficiency. On the contrary, if the heart has to run at full speed to 
push the blood directly to each single cell, the heart would have suffered from heart-failure. Hereby, the first inspiration from 
cardiovascular system is: 

Principal One: Multi-hop transport is the basis for energy efficiency. 

#���!$�����%�������
����
����
��	����
����������
�� ���

A blood vessel is an elastic organ that is able to adjust its diameter for different purposes. This is caused by the effect of the 
sympathetic nervous system contracting the walls of blood vessels. Vasoconstriction is when blood vessels constrict (become 
narrower, smaller in cross-sectional area) by contracting the smooth muscle in the vessel walls, in order to increase blood pressure 
or to reduce local blood flow. Vasodilation is when blood vessels dilate (become wider) by relaxing the smooth muscle in the 
vessel walls. 

It is important to note that blood is supplied to all parts of the body at all times in general, but NOT all capillary beds contain 
blood at all times. The total volume of the blood of a human being is more or less at a stable level – a male weighing about 70 kg 
would have about 5.2 litres of blood. However blood distribution is not even. Blood is diverted to the parts of the body that need it 
most at a particular time. For instance when you eat a meal blood is diverted from other parts of your body to the digestive tract. 
Blood flow to the skin and to most of the internal organs is reduced. The same thing happens when somebody is doing sweaty sport 
or under intensive mental load (college entrance examination). On the other hand, constriction of blood flow to the skin has the 
added advantage of decreasing blood loss from superficial wounds should a fight be required, this also accounts for the pallor 
associated with extreme rage or fear. Since the total amount of blood is nearly constant, the additional blood supply for vasodilation 
must come from those organs whose blood vessels are under vasoconstriction. With this kind of context awareness, the whole 
resource management is coordinate by the cardiovascular system in a self-optimizing manner. Hereby, the second inspiration from 
cardiovascular system is: 

Principal Two: Context awareness is the key of self-optimization 

�  Autonomic Wireless Networks – Our Approach 
Inspired by these principals in the human cardiovascular system, we think it is feasible, valuable and significant to apply them to 
network domain and design self-optimizing wireless communication systems with autonomic flavors. 

�  Definition and Characteristics of Autonomic Communication 
We define autonomic communication (OC) as a communication paradigm in which communication systems are able to 
self-govern with principals present in the autonomic entities in the nature. Autonomic communication enabled networks must 
know and understand itself, with detailed knowledge of its components composition, current context like operating environment, 
status, capacity and resource constraints. Based on this, the communication system governs its own functionality and behaviors 
with minimum interaction with the human administrator, and in an optimal, safe and robust manner. Hence, OC is characterized 
by features like self-organizing, self-configuring, self-optimizing, self-protecting, self-healing, self-explaining and context-aware. 
We limit our scope in this proposal on the self-optimization aspect of autonomic communication only, and in particular on 
applying the bio-inspired principals to wireless networks. 

�  Ad Hoc Extension for Wireless Link 
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As described in section 0, the cardiovascular transport is originated in the heart, but with help for propagations from many relays 
– the intermediate blood vessels. In this way the heart is subject to the minimum transport power that is needed to reach these 
relay blood vessels. Here, we will apply the Principal One to radio signal prorogation in wireless access networks.  

�  WCDMA Channel Capacity in 3G Mobile Communication 
In the 3rd generation mobile communication systems, Wideband Code Division Multiple Access (WCDMA) [4] is the most 
commonly adopted air interface. A clear difference between WCDMA and the earlier physical layer technologies is that WCDMA 
has fast closed-loop power control in both downlink (forward channel) and uplink (reverse channel). Efficient power control is 
vital for performance of any CDMA networks, as it minimizes interferences between the cells and improves the whole cellular 
system capacity. According to Shannon’s Law in coding theory [5], the maximum channel capacity can be determined from the 
below equation: 

( )NSWC /1log2 +·=  

Here, C is the capacity of a channel of the link or actual transmission rate, W is the channel bandwidth, S is the power/strength of 
the signal, and N is the power of noise. This law sets the absolute data transmission rate that can be achieved. Due to the 
characteristics of wireless links in terms of high bit error rate, multipath fading, interference, and user mobility, the actual 
transmission rate is usually below the link bandwidth. It can be easily seen from this equation that increase of either bandwidth or 
transmission power will improve the link capacity. However, bandwidth usually not comes for free, especially spectrum is a 
scarce and expensive resource. And due to the nature of WCDMA, the increase of transmission power for better signal quality of 
one channel has side effects – i.e., increased noise level for the neighboring cells. Hence, from the system’s point of view, taking 
the second approach must be done with care. Multiple Input and Multiple Output (MIMO) [5] will be able to exceed the capacity 
limits set by Shannon’s Law. This is because the multiantenna deployed by MIMO are able to exploit the spatial characteristics of 
multipath radio propagation. Therefore link capacity of a MIMO-enabled mobile terminal can be expressed as: 

( )NSNWC /1log2 +··=  

Where N is the number of independent radio paths. MIMO is still in theoretical research stage and it takes a while for 
commercialization and mass deployment. In addition, there are potentially high costs and increased energy consumption at the 
mobile station if MIMO is adopted. 

�  Channel Capacity Enhancement Through Multi Hop Wireless Link Extension 
In classical cellular communication, the radio access network typically involves a single-hop wireless link between the mobile 
station and the base station as depicted in figure 0.4, it has the capacity constraints explained in the above section. There is still 
space for further improvements if we introduce the concept of a multi-hop wireless link extension as depicted in figure 0.5. By 
letting some of the mobile stations act as relay nodes, the benefits are three folds: 

·  The target receiver will likely receive better quality signals than what can be received directly from the base station, 
hence a bigger S. 

·  The base station can therefore reduce its transmission power to reach only the first relay node, and with the 
increase of the number of relay nodes this is even more significant. 

·  If this is done for all neighboring cells, then for a given cell the noise level due to interference from other cells will 
decrease. Hence a smaller N. 

 

Figure 0.4: Single-hop ratio link 

 

Figure 0.5: Multi-hop radio link 

The improved channel capacity can be expressed as: 

( )NSWC ˆ/ˆ1logˆ
2 +·=  

Where Ŵ  is the channel bandwidth allocated for the final mobile station, and Ŝ  is the transmission power of the last relay 

station to the targeting station, and N̂  is the noise level. In CDMA all mobile terminals basically receive the same signal as all 
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mobiles of the cell occupy the same frequency at the same time. The signals targeted for different mobiles are separated from each 

other by means of special code. The Ŵ  here is identical to the W mentioned earlier. However, the increase of S and decrease of 
N will certainly yield a Larger C. It is obvious that multi-hop wireless link extension will boost link capacity. 

�  Enhanced Energy Efficiency Through Multi Hop Wireless Link Extension 
By using Principal One, not only the channel capacity will benefit from the multi-hop extension of the radio link, but also energy 
consumption at both the mobile terminal and base station will be reduced. In the WCDMA uplink – the path from the mobile 
terminal back to the base station, a closed-loop power control is used to govern the needed transmission power at the base station. 
In CDMA networks, the base station independently controls the power at which each mobile transmits. If all mobiles transmitted 
at the same power level, the base station would receive unnecessarily strong signals from close mobiles and extremely weak 
signals from mobiles that are far away. This would reduce the capacity of the system. Such a problem is called the near-far 
problem. The uplink closed-loop power control enables mobiles to adjust the power at which they transmit and ensures that the 
base station receives all signals at the appropriate power (see figure 0.6). 

 

Figure 0.6: Uplink closed-loop power control 

 

Figure 0.7: Downlink closed-loop power control 

What can be done in addition is using multi-hop radio link relays. By placing intermediate nodes to relay the signal from the 
mobile terminals, the transmission power at the mobile will be reduced and this saves the energy consumption at the mobile 
terminal. Of course the same discipline also applies - the base station has to receive the same level of signals from different source 
mobile terminals. This can be done in the downlink too – the path from the base station to the mobile terminals as depicted in figure 
0.7. The existence of the relay nodes will minimize the needed transmission power at the base station, and reduces its energy 
consumption. 
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(Gesellschaft Chinesischer Physiker in Deutschland e.V.) 
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<�h �Ä10 �Ü27 �¹�Å��
18:00–20:00 GCPD �â�î�·><�y�� �Ä 	.�¿BóB÷ŠB•Ë �Å��
20:30–22:30 GCPD ,Ì6.�� †›�Ä(M �� OZ„£ ‹à �È�:*ó�î
, ���� û ˆs �È�î
, ���� û ˆs �È �î
,„� ������ û ˆs �È �üTŒ �������Ü�������¹
�!	å 	.�¿NXŠB•Ë Q4�Å��
��


<�A �Ä10 �Ü28 �¹�Å��
8:00–9:00 GCPD �â�î�·><4»4Á�y�� �Ä 	.�¿BóB÷ŠB•Ë �Å��
9:00–10:30 GCPD ���Ñ�á�u�¹/ß �Ä���Õ�Ž �Ö �• 	.�¿„) Žâ �Å��
�2 �²�:�Ž†! �3 �Ý�GGCPD ���Ñ�á�u�¹/ß,X,È�y�y 5%€h ‹\ �Öhttp://www.chisa.edu.cn/chisa/article/20060918/20060918018924_1.xml 
�2 ���Ñ �H�y5M �3 �Ý�GGCPD ���Ñ�á�u�¹/ß,X A“�y 5%Œ� €h ‹\�Öhttp://zqb.cyol.com/content/2006-10/09/content_1530851.htm 
�Ä ?š�Ñ†| TD�Å�Ý�GGCPD ���Ñ�á�u�¹/ß,X �y 5%€h ‹\RVRg �Öhttp://www.cctv.com/kids/20060919/101753.shtml 
�Ä���Ñ/¥	# �Å�Ý�GGCPD ���Ñ�á�u�¹/ß,X �y 5%€h ‹\RVRg �Öhttp://www.cast.org.cn/n435777/n435799/n928596/n930139/35640.html 

9:00–9:10 GCPD 1�	��A��)Ú�_�î�H�z�y
� �ÃBö�u�y
� �Ö�< 4v	.�¿‚0 �Ã �• 	.�¿„) Žâ ��
9:10–9:30 GCPD ���Ñ�á�u�¹/ß �2 6. 7¾���ï�„Œx �3 ,X
��|
`�)�ï �Ö �„	.�¿‡êŽ� ��
9:30–9:40 GCPD ���Ñ�á�u�¹/ß �2 �þ�9�ê+ ,X 100 /¡	¬�ê �3 ,X��4§
`�)�ï �Ö�ì,R�U	.�¿ ��
9:40–10:20 GCPD �t ���Ñ/¥	#‚� “�û �ã…{€Ö …{——/¥�T�ç�ŠE¯,R�õ “
��| �ãH× �ÖDVD �) „• ��

 
10:20–10:30 GCPD 1�	��×��)Ú�_�îEÝ�� ��
10:30–10:45 �å�C �Ã•÷…‚��
10:45–12:20 GCPD �:��/¥ �y
�ƒj �Ä���Õ�Ž �Ö #K�-�\‡ûŽ» �Å��
10:45–11:05 
� 	.�¿Šœ ��(Aachen)�Ö��	�+kNZ
³,X�T���ï�„ �Ö�¢�ú ���f6(5%•� ��
11:05–11:20 )‚	.�¿*óŠÄ„â ��(Berlin)�Ö���‹�ÑP¬Eó
�M6�xEî�T��2Ï4³ �ï�„�Ú „Í ��
11:20–11:35 �ì"þ	.�¿*ó ��(Hannover)�Ö�� �'><M6�ê�: 	ž�J �ü�h*ü�!}Ö •} ™$ }• ��
11:35–11:50 T˜ 	.�¿‚} H• ��(Berlin)�Ö��	s�$
� �� G£�:,X�Ô�„	¥�)�|�Õ…~ QÃLÒ ��
11:50–12:05 �"�ã 	.�¿…a ��(München)�Ö���‹�Ñ�„�Ô�·�rP`	¡�h 	ž�J�h*ü�!•g }• ��
12:05–12:20 �" .)�¿*óˆ] ��(Berlin)�Ö�����ÑF¼�Ú	�
³ 6Ñ	¥+	)„(Š	ž�J�! }•T¾ ��
12:20–13:20 �å�C �Ã	� ‹à �Ä�� ‹àŽ7Tå�È�:*ó�î
,!£ Ž7���� û ˆs �È�î
,!£ Ž7���� û ˆs �È �üTŒ �������Ü�������¹�!	å 	.�¿NXŠB•Ë
Q4�Å ��

13:20–15:00 GCPD �ï�î�ï�„AŽ
/ �Ä���Õ�Ž �Ö 	.�¿ŠB•Ë �Å��
13:20–15:00 !£�Ž$èA†5 �ÚJs�Ä$èA†�Ž�D�Ô�î�� �������Ž�È �ü�y���Ê	å4˜�¨�î�¤�x$èA†Nl,ÂQ‰ �È$èA† +�4˜�¨„¬T‹

�î �n›ð �Å ��

15:00–15:10 �å�C �Ã•÷…‚��
15:10–18:00 ���Ñ+-�‹�:5Ù�:*ó�¶�'6(	Ü�î�<�'�·><�îA‚ �È�¯ �x#�„� ��
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Anju Guo�Ö  
Experimental Investigation of Single-Phase Flow of Water in a Vertical Narrow Channel 
 
Chuan Cheng�Ö  
Reaction rate coefficients in decomposition of lumpy limestone of different origin 
 
Shuiquan Deng�Ö  
Material Properties Determined By Structures At Different Length Scales 
 
ZhiLin Wu�Ö  
A New Way to Drive Destruction of Organic Contaminants: Hydrodynamic Cavitation 
 
Chuanhai Xia �Ö 
Catalytic hydrodechlorination in aqueous solution under mild conditions 
 
Wenfang Zhang�Ö  
LSV- and EIS-measurements on Pt-alloy/YSZ electrodes for amperometric NO gas 
sensors at high temperature 
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