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Introduction 
 The development of computer, information and communication technology has continually 
affected the creation of new applications based on emergent technologies. Many newly developed 
devices with different technical specifications have surrounded us in our everyday life and private 
environment. However, these devices consume a large amount of energy. 
 By combining the advantages of established information and communication technologies with 
renewable energy production and the ideas of Green IT, we are able to extend the fields of 
applications and to save resources. 
 The main focus of this paper is to describe the design and management of the Photovoltaic and Media facade of the 
new Building for Culture and Computer Science of the University of Applied Sciences Berlin. 

Industrial standards and paradigms strongly influence inventions and developments in public and 
private sectors, starting in the field of ergonomic hardware design for the business and consumer 
market and ending with common patterns for highly effective software engineering and electrical 
power-efficient hard- and software. In many cases we can add photovoltaic components to produce 
electrical power locally. In the best circumstances we are able to produce more electrical power in 
the local environment than we can consume. 
 
Media Facade of the new Building for Culture and Computer Science 
 The University of Applied Sciences Berlin is currently constructing a new building to 
concentrate the research in the fields of culture and computer science. The intention is not only to 
create new office and lab space, but also to include modern information, communication and energy 
technology in the building and to produce more energy with the building than the building and all 
its equipment consume. The main components for this strategy are a photovoltaic facade (see Fig. 
1) and an electrical power storage system in the building. The building combines the theoretical 
research in the offices and labs, with a large test bed to verify theoretical research results.  
 

 
 

Fig. 1. Photovoltaic facade of the research building 
 
 Additionally, every visitor should be made aware that there is a building in which people do 
research for the culture and creative industry. Our approach for the enhancement of the photovoltaic 
facade into a media-photovoltaic facade is the integration of LED panels in the facade and beamers 
with rear projection screens in the windows of the building. This allows for a variety of applications 
with different grades of resolution and light intensity. In order to find the best solution under the 
requirements to produce a maximum of electrical energy, to facilitate different visualisation during 
the day as well as during the night, and to perform visualisation with different resolutions and sizes, 



we developed a variety of designs for the combinations of photovoltaic panels, LED panels and 
beamers (see Fig. 2) 
 

  
 

Fig. 2. Design studies for the media and photovoltaic facade 
 
 The installed media infrastructure allows the visualisation of different media types such as high-
resolution movies with a beamer, large-size texts and graphics with the LED panels as well as high-
resolutions, large-size movies with multiple linked beamers where each beamer visualised only 
parts of the movie and these parts are stitched together (see Fig. 3) 
 

 
 

Fig. 3. Simulation of the media facade with texts and videos 
 
 The installed infrastructure allows four additional characteristics: 

- a mixed visualisation where parts are visualised with beamers and others with LED 
panels; 
- an interaction with the facade with the help of mobile devices (tablet computers and smart phones) 
and sensor systems (Radio Frequency Identification, Near Field Communication, WiFi, Bluetooth, video 
and audio sensors 3D accelerator, Microsoft Kinect and Nintendo Wii, …); 

- the control and management of the photovoltaic facade, the electrical power production 
and consumption and 

- the visualisation of the energetic situation of the building. 
 
 The photovoltaic and media facade with all its additional infrastructure components allows new 
applications with new easy-to-use interaction concept with a minimal consumption of resources. 
The combination of photovoltaic energy production, energy-efficient information and 
communication infrastructure and applications, visualisation technology, interaction concepts and 
Green IT strategies opens a wide range of new fields of applications. The developed and installed 
applications can be easily adapted for other areas.  
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Abstract. This paper proposes the importance of emotion technology for future technology. 
Emotion technology is absolutely necessary for real human being in future technology such as 
robot, culture, and design etc. However, it is very difficult to approach and expression effectively 
emotion function in engineering. Visual system (static and moving status), sound system, and tactile 
sense can express by physical sensor. However, there are some difficulties about how we can 
express feeling like human being's hart in engineering. Therefore, those who work in science have 
to cooperate with researcher in quite difference area such as, literature, designer, psychologist, 
philosopher, musician, material science, and etc. 
 
1. Introduction: Many research center and University have been prospecting emotion area as 
economic driving force and future technology. However, emotion technology should be developed 
more than recent status. Of course, there so many kinds of technologies are needed for real eng. in 
various areas. Emotion technology is one of them. Because emotion absolutely seems to be a 
complex phenomenon we cannot express easily. Also, reasonable and unified theory lacks. 7-
segements such as happiness, surprise, enthusiasm, anger, fear, and disgust are some of the emotion. 
A neutral emotion is also can defined with which emotions can occur concurrently and cause one to 
yield to the other thereby changing the behavior of emoting. Really expressing, modeling, 
approaching for emotion may be tricky. Especially, psychologically expression might be more 
difficult. A weighting, normalizing and scaling mechanism should be used to express an intensity of 
the emotion for engineering.  
 
2. Physiologically Derived Emotions: Physical emotion function is happy, sad, cry, fear, etc. We 
can measure by the input sensor for these functions to application. Emotion generated by the 
physical functions can drive the shape or mood of body or face. That is, technical measuring 
function can take signal from the several emotions by Happiness, Fear and Anger, etc and resolves 
them to generate the internal resultant mood of the system for application such as, robot, 
intelligence control, and etc. The Multi-Hybrid Architecture for Emotion Express. 
 
The emotion architecture is composed of six systems (see Fig. 1). The input system (vision or 
signal) is responsible for identifying and tracking the goal. The action system is responsible for 
choosing higher level emotion (robot motions) to move the robot control system to a specified goal. 
In this system, these six systems must cooperate to achieve the overall task of reaching the goal 
control goal or the level of emotion. The systems are also competing—there are some trade-offs 
between them. For example, both the sad and the angry system compete for the action system. The 
sad system needs input for action, while the angry system needs sad level for target detection and 
tracking. For this cooperation and competition, each system generates bids for the information 
offered from the input and action system. The information actually executed by each system 
depends on the winning bid at each point in time. The emotion itself is implemented as a multiagent 
system such as culture. Usually culture is composed of several agents or category with the emotion 
functions.  
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Fig. 1 The convergence architecture for driving force of the future technology. 
 
3. Cultural and Psychological Phenomenon Derived Emotion: Adrenalin is known to be 
generated within the body during conditions of emotion function such as anguish, fear and anger. 
That is, these emotions are fuzzy system processed and made by the fuzzy mood generation module 
of the cultural environment. This fuzzy function takes the several functions from different agents 
and resolves them to generate the internal resultant mood of human being by culture. In order to 
know that emotions are based on a psychological aspect of feeling and a physical or physiological 
aspect of bodily reaction, we have to introduce psychology related areas and culture into research 
topic. Because emotion reactions are triggered by feelings and external reactions, culture and 
psychology are also to be studied. Feeling that is, one of psychological components of emotion and 
the results can give an impact on the bodily reaction. Emotions are very complex function based on 
the culture. For example anger is a complex emotion comprising of a feeling of irritability and a 
bodily reaction of rapid heartbeats, reddened face, etc. It is necessary to clearly research related 
topics for complex emotions. Recent studies in consciousness have tried to understand what feeling 
really is and it is essential to identify the emotions and also the associated feeling and reaction 
components. 
 
4. Results and Discussion: An emotional function sound, smell, and touch can be sensed from its 
physical sensor. However, those functions can be drove from physical culture functions because 
those individually be generated based on a set of various life style and environment condition. 
Therefore a concept of emotional based on psychology resource such as culture have to be 
introduced for human being emotional function. We have used a fuzzy module to realize this 
emotional dynamic which are generated by a multi-agent system. This paper suggests how we 
express and generate emotional function by both methods physical and psychological approach.  
For this, analysis is carrying on Korean traditional dance, Hahoe Tal (Hahoe mask) to express the 
way in which emotional functions behave for entertainment. Of course, this will require knowledge 
of the hardware on the robot system side and communication software running on the computing 
end that in turn also runs the agents.  
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 Sometimes the physically distributed computing devices in a network may be interested in 
computing some function of their private inputs without disclosing these inputs to one another. This 
type of computation falls under the category of Secure Multiparty Computation (SMC).  
 The solution to SMC problems in Mobile Ad hoc Networks (MANET) can be found with the modification of the 
data inputs or with some anonymization technique. MANETs are the wireless networks of the mobile computing 
devices with no support of any fixed infrastructure. The mobile nodes use any of the radio technology like Bluetooth, 
IEEE 802.11 or Hiperlan for directly communicating with each other. The nodes behave as hosts as well as routers. The 
security challenges in the MANET arise due to its dynamic topology, vulnerable wireless link and nomadic 
environment. An identification mechanism is needed between the nodes using identification and the credentials.  
 This security architecture simultaneously leads to privacy problems. Some mechanism is 
needed which prevents a node to learn the identity or the credentials of other nodes. To provide 
location privacy in MANET is a nontrivial task. Current routing protocols do not focus much on the 
security and the privacy issues. These aspects are postponed till further development. An 
authentication protocol is needed between nodes using some cryptographic technique. In service-
oriented MANET the denial of the service must be taken care of so that the availability of the 
service is maintained.  
 The security requirement of the ad hoc network depends on its application. For example, for a 
simple business meeting the requirement is mitigated and for the military battlefield it is severe. 
Thus no general security architecture can be developed for MANET. Specific security architecture 
is needed for specific application. Much security related work is still pending and will add to the 
standards as the physical deployment of the MANET will grow. In this talk, an emphasis is made on 
how SMC solutions can be used for privacy preservation during computation.  
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Abstract: In this paper, we introduce driver-oriented intelligent HVI(Human-Vehicle Interaction) 
system, which is designed to integrate the interfaces in the vehicle. The proposed HVI system 
monitors the vehicle, the cell phone, the car navigation system to recognize the driver’s primary 
tasks and secondary tasks. It is estimated the driving workload from the status information, the 
output information is controlled based on the driving workload. We implemented the proposed HVI 
system with the vehicle information collector, the HVI cell phone and the HVI car navigation 
system. In this paper, the structure of the proposed HVI system is described and the implemented 
system deployment is represented. The proposed HVI system will be extended to be connected 
other IT devices in the vehicle environment and to estimate the driving workload more exactly. 
Keywords: HVI(Human-Vehicle Interface), interfaces Integration, cell phone, car navigation 
system. 
 
1. Introduction: The HVI(Human-Vehicle Interface) management system is designed to provide 
the safe and convenient interfaces in the vehicle. The goal of the proposed HVI system is to 
integrate the interfaces in the car and to provide the information appropriately. The proposed HVI 
system should be connected with various mobile IT devices, the compatibility and the flexibility are 
important factor to design the system. It is meaningless that the proposed HVI system completes the 
integration in one environment. It is described the overview of the proposed HVI system connected 
with the cell phone and the car navigation system in the chapter 2. The proposed HVI system is 
implemented with the vehicle information collector, the HVI cell phone and the HVI car navigation 
system. The implemented environment is described in section 3.  
 
2.  Driver-Oriented Intelligent Hvi-System: The proposed HVI system is operated as background 
process to manage the interfaces related with the in-vehicle mobile IT devices. The functions of the 
system are to collect the status information of the driver and vehicle and estimate the driving 
workload and provide the information intelligently. The structure of the proposed HVI system was 
designed to perform these functions. 
- The Collection of the Status Information: It is important to recognize the status of the driver and 
vehicle. The status information is related with the driver’s tasks in the vehicle and the driver’s task 
affects the driving workload. The status information is collected by the sensing device connected 
with the OBD-II port in the car. 
- The Interaction Management with the Mobile IT Devices: The cell phone and the car navigation 
system are used frequently in the vehicle. Using the cell phone and operating the car navigation 
system in the car are the reasons of many car accidents because they cause the driver’s inattention. 
The proposed HVI system monitors the status of the IT devices in the vehicle to recognize the 
secondary tasks of the driver. The proposed HVI system deals with the operating tasks related with 
the cell phone and car navigation system as the secondary tasks. 
- The System Structure of the proposed HVI system: The proposed HVI system is classified the data 
as the “status information” and the “output information”. The status information is all information 
related with the driver’s tasks. The output information is the information to be provided to the 
driver. 



The status of the vehicle, the cell phone and the car navigations system are the status information. 
The status information is used to estimate the driving workload. The driving workload consists of 
the visual workload, auditory workload, cognitive workload and the psychomotor workload. The 
workload estimator collects the status information, derives the driver’s task and estimates the 
driving workload. The driving workload is important factor to decide whether the output 
information will be provided or not, the modality and intensity to provide the output information. 
Because the driving workload consists of visual, auditory, cognitive and psychomotor workload, the 
modality and intensity is determined by the driving workload. 
 The cell phone interfacing information is delivered into the proposed HVI system. The 
information is classified as the cell phone status and the cell phone output information. If the driver 
uses the cell phone, the workload estimator derives the workload by the driver’s activity from the 
status information. Making a call, sending SMS message and the other operations affects the 
workload estimation. The receiving the call or SMS message are the output information to be 
provided to the driver. The proposed HVI system determined if the driving workload is high, the 
output information is blocked, or if the driving workload is low, the proposed HVI system allows 
the cell phone to receive the output information. 
 

 
 

Figure 1. The proposed HVI system structure 
 
 The car navigation interfacing information is similar with the cell phone interfacing 
information. The car navigation system status information is used to estimate the driving workload. 
The routing information, POI, warning are provided in various ways. If the visual modalities are 
selected, the output information is shown on the car navigation screen. As the intensity is stronger, 
the visual stimulation is more incentive.  
 
3.  Implementation Of The HVI Manage Ment System: The proposed HVI system had implemented 
in the real vehicle environment. It is operated with the vehicle information collector, the HVI cell 
phone and the HVI car navigation system. The vehicle information collector was connected with the 
OBD-II port in the car, and it delivers the vehicle information to the proposed HVI system through 
the RS-232 communication. The HVI cell phone was implemented in the smart phone, Nexus One. 
The cell phone is based on the Android platform and supports various useful Google APIs. The HVI 
cell phone and the proposed HVI system are connected using the Bluetooth communication. The 
HVI module in the cell phone is operated as an Android service. It supports the functions related 
with the interfacing operations, monitoring the cell phone status, blocking/allowing the phone calls 
and the SMS messages notification. Additionally, the driver can make a phone call and send a SMS 
message using the voice recognition of the HVI cell phone. 



 The HVI car navigation system is based on the existing car navigation system. It is based on the 
Windows CE platform. The proposed HVI system is operated on the same hardware and software 
platform with the car navigation system. The interfacing information is delivered by the windows 
messages. The navigation information is classified as the information codes and the codes are sent 
in the windows messages. 
 The proposed HVI system has many connections to interact with various in-vehicle mobile 
devices. The proposed HVI system is implemented to manage the interfaces about the vehicle 
status, the cell phone and the car navigation system, and it will be extended to be connected with the 
other IT devices. 
 

 
Figure 2. The proposed 

HVI system in the vehicle 

 
Figure 3. The GUI of the proposed HVI system 

 
 The proposed HVI system manages the in-vehicle interfaces behind as the supervising system. 
But we implemented the GUI for the system to confirm the processing information. The figure 5 
represents the GUI of the systems. The driving workloads consist of the visual, auditory, cognitive, 
psychomotor and total workload. The proposed HVI system’s GUI shows the driving workloads 
information during the driving situation, and represents the blocking/allowing the output 
information and the selected modalities to provide the information. The HVI cell phone has the 
command button to make a call or send a SMS message by the voice recognition. Receiving a call 
or SMS message doesn’t need the GUI. The HVI cell phone controls the interfaces with the 
proposed HVI system. We drove the car with the proposed HVI system. The system collected the 
vehicle information. It was aware of the driver’s activities of turns, accelerations, decelerations, and 
changing the gear levels. It also recognized the status of the IT devices. If the driver turns right and 
the cell phone receives the phone call, the proposed HVI system blocks the phone call. The HVI 
cell phone notifies the phone call after release the dangerous situation. 
 
4.  Conclusions: The proposed HVI system had implemented operating with the HVI cell phone 
and the HVI car navigation system and the vehicle information collector. We applied the system in 
the vehicle and drove the vehicle with the proposed HVI system. The system controlled the output 
information depending on the driving situations. We will extend the proposed HVI system to be 
connected the other various mobile IT devices. It is necessary to design the protocol to describe the 
features of the information. We will collect more information to recognize the driver’s tasks and 
physical and psychological status in the car and improve the proposed HVI system. 
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