
























 

 
 

 
 
 
Preface 
 

Automation is closely related to the modern need for sustainable development in the 21st 
century. One of the principles of sustainability is “Doing More with Less” which in other 
words, is also one of the goals of automation. By replacing the routine part of human 
labor with the use of machines, automation not only increases productivity and the 
quality of products beyond what can be achieved by humans but also frees space, time 
and energy for humans to deal with the new, non-routine challenge of developing 
innovative and more advanced technologies. This magnificent cycle in which established 
developments are automated and the free resources achieved by this automation are 
used to develop newer technologies that are subsequently automated is one of the most 
successful recipes for the human race towards the goal of sustainable development.    

Automation as a new discipline emerged in the second half of the 20th century and 
quickly attracted some of the brightest scientists in the world. Although in the beginning 
its theory and industrial applications were mostly in the electrical, mechanical, hydraulic 
and pneumatic fields, the computer revolution has made possible the “invasion” of 
automation in all fields of life without exception. This phenomenon has perpetuated 
itself by such a degree that today computerization and automation can hardly be clearly 
distinguished from one another. This is also reflected in the contents of this book where 
interesting contributions cover various fields of technical as well as social sciences. At 
first sight it seems that the chapters of the book have nothing in common since they 
cover different fields and are directed only to specialists in their respective domains. In 
fact, they are bound together by the need for automation in the various routine aspects of 
our lives and it is here where the overlapping interest of the reader is expected. In order 
to facilitate and encourage broad interest from scientists of various fields, each chapter 
starts similarly with a plain and simple description of the related scientific field where 
automation is applied, a short review of previous achievements, and a capsule detailing 
what the new developments are.   
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Optimization of IPV 6 over 802.16e WiMAX 
Network Using Policy Based Routing Protocol 

David Oluwashola Adeniji 
University of Ibadan 

Nigeria 

1. Introduction 

Internet application needs to know the IP address and port number of the remote entity 
with which it is communicating during mobilit y. Route optimization requires traffic to be 
tunneled between the correspondent node(CN) and the mobile node (MN). ). Mobile IPv6 
avoids so-called triangular routing of packets from a correspondent node to the mobile node 
via the Home Agent. Correspondent nodes now can communicate with the mobile node 
without using tunnel at the Home Agent..The fundamental focal point for Optimization of 
IPv6 over WiMAX Network using Policy Based Routing Protocol centered on the special 
features that describe the goal of optimization mechanism during mobility management. To 
reiterate these features there is need to address the basic concept of optimization as related 
to mobility in mobile IPv6 Network. WiMAX which stands for Worldwide Interoperability 
for Microwave Access, is an open, worldwid e broadband telecommunications standard for 
both fixed and mobile deployments. The primary purpose of WiMAX is to ensure the 
delivery of wireless data at multi-megabit rates over long distances in multiple ways. 
Although WiMAX allows connecting to internet  without using physical  elements such as 
router, hub, or switch. It operates at higher speeds, over greater distances, and for a greater 
number of people compared to the services of 802.11(WiFi).A WiMAX system has two units. 
They are WiMAX Transmitter Tower and WiMA X Receiver. A Base Station with WiMAX 
transmitter responsible for communicating on a point to multi-point basis with subscriber 
stations is mounted on a building. Its tower can cover up to 3,000 Sq. miles and connect to 
internet. A second Tower or Backhaul can also be connected using a line of sight, microwave 
link. The Receiver and antenna can be built into Laptop for wireless access.This statement 
brings to the fact that if receiver and antenna are built into the laptop, optimization can take 
place using a routing protocol that can in terface mobile IPv6 network over WiMAX 
802.16e.However the generic overview of optimization possibilities most especially for a 
managed system can be considered. 

What then is Optimization? Basically opti mization is the route update signaling of 
information in the IP headers of data packets which enable packets to follow the optimal 
path and reach their destination intact. Th e generic consideration in designing route 
optimization scheme is to use minimumsignaling information in the packet header. 
Furthermore the delivery of managed syst em for optimization describes the route 
optimization operation and the mechanism us ed for the optimization. In order for 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Automation506 

The standards (EN418, EN60204-1) related to the stop emergency specifications were 
considered and all the requirements were accomplished.  

The obtained results, by simulation with Automation Studio  software, showed that the 
adopted approach is adequate. 
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México 

1. Introduction 

People explore the world by asking questions about what is seen and felt. Thus, Question 
Answering is an attractive research area as a distinctive combination from a variety of 
disciplines, including artificial  intelligence, information retrieval, information extraction, 
natural language processing and psychology. Psychological approaches focus more on 
theoretical aspects, whereas artificial intelligence, information retrieval, information 
extraction and natural language processing approaches investigate how practical Question 
Answering systems can be engineered. 

A simple query to a search engine will return hundreds of thousands of documents. This 
raises the need for a new approach to allow more direct access to information. Ideally, a user 
could ask any question (open domain) and instead of presenting a list of documents, 
Question Answering technology could present a simple answer to the user. 

In contrast to Information Retrieval system s, Question Answering systems involve the 
extraction of answers to a question rather than the retrieval of relevant documents. 

At present, there are textual Question Answer ing systems working with factual questions. 
These systems can answer questions of the type: what, who, where, how many and when. 
However, systems working with complex questions, such as how and why, are still under 
research, tackling the lack of representations and algorithms for their modelling (Burger et 
al., 2001; Maybury, 2003; Moldovan et al., 2003). 

One kind of complex question is “why” (causal). One reason why causal questions have not 
been successfully treated is due to their answers requiring more elaboration (explanations) 
instead of short answers. 

The idea for our research “detecting answers to causal questions through automatic text 
processing”, was born, and the hypo thesis is that, whilst “why” questions appear to require 
more advanced methods of natural language processing and informatio n extraction because 
their answers involve opinions, judgments, inte rpretations or justifications, they can be 
approached by methods that are intermediate between Information Retrieval and full 
Natural Language Understanding. We advocate  the use of methods based on information 
retrieval (bag-of-words approaches) and on limited syntactic and/or lexical semantic 
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An Intelligent System for
Improving Energy Efficiency in Building Using 

Ontology and Building Automation Systems 

Hendro Wicaksono, Kiril Aleksandrov and Sven Rogalski 
FZI Research Centre for Information Technology 

Germany 

1. Introduction 

Energy efficiency is a keyword that can be found nowadays in all domains in which energy 
demand exists. The steadily rising energy demand, the consequent energy scarcity and 
rising prices of energy resources are forcing companies and people to redefine their 
activities in a more energy efficient way. Besides industry and transportation, the building 
sector is the most important energy consumer, as a study for European countries showed 
that up to 40% of the total energy consumption in the EU can be ascribed to this segment. 
The residential use represents around 3% of the total energy consumption in the building 
sector (Balaras et al., 2007).  

There are many technical possibilities to improve energy usage efficiency. The European 
Union has issued the Directive 2002/91/EC concerning the overall energy efficiency of 
buildings. The directive aims to improve energy efficiency by taking into account outdoor 
climatic and local conditions, as well as indoor climate requirements and cost-effectiveness 
(Cox & Fischer Boel, 2002). The most widespread energy-saving measures in buildings are 
conventional and are based on improved thermal insulation, energy-efficient air 
conditioners and appliances as well as the usage of energy saving light bulbs and smart 
meters. Yet there is more potential for energy saving in buildings than the abovementioned 
measures. Based on the directive, a new DIN V 18599 “Energetische Bewertung von 
Gebäuden” describing an integral calculation method for energy requirements for heating, 
acclimatisation and lighting has been published. Furthermore, in the future, energy savings 
in buildings can be increased by utilizing a building automation system. This kind of 
method is at least as important as the conventional thermal insulation of walls or insulating 
glazing for improving energy efficiency in buildings (Spelsberg, 2006a, 2006b) 

A look at the operation of residential and commercial buildings has also shown that there is 
a wide range of technical possibilities to reduce energy consumption, as demanded by the 
European Union through the European Directive 2002/91/EC on the energy efficiency in 
buildings. An important aspect that can improve the energy efficiency in buildings is the use 
of building automation systems. However, building automation systems are usually not 
considered for energy conservation, as they are mostly used for comfort and safety. This 
often causes great problems due to an inefficient use of these systems and unawareness of 
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