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��  Introduction 
 
In the middle of March 2008 we concluded the first European project in Gorenje’s history, 
called Estia (Enhanced networked environment for personalised provision of AV content and 
appliances control information). 
In January 2006, when the implementation of the project started, we were confronted with a 
huge challenge, as beside the fact that before this project we neither had any similar 
experiences nor adequate number of persons available, being able to confront with this 
challenge efficiently. The Point Program – Intelligent Home and Innovation Centre stepped 
together on the two-year long gaining of a new know-how and experiences in implementing 
European projects.  
 
Further, we will briefly present the content of the Estia project with the architecture of the 
system, describe in detail Gorenje’s contribution and at the end, present the plan for 
exercising the research results, set by the department - Intelligent Home. 
 

The first European Project in the history of Gorenj e, called 
Estia, was successfully concluded in the middle of March 
2008 

��  What is Estia? 
 
The Estia is a European project, focusing on planning and enhancing the adequate 
technologies for efficient personalised provision of AV contents and on controlling the 
functions of household appliances. Upon planning, it was necessary to specify precisely the 
infrastructure of the network, made of communication components, like residential gateway 
and communication interface, thus enabling smooth management with audio  and video 
contents on varied terminal equipment (PDA, notebook, television set, etc.) and that in 
personalized way, which means adjusted to the individual user. 
 
 
The main research challenge inside the Estia concept is to reduce sophisticated terminal 
equipment and applications, and to enhance the role of residential gateway, intended for  the 
control of simple reciprocal links between devices and a person/user. With the possibility of a 
local control of functions and individual identity, the user will be able to set applications of 
home network, depending on individual needs with a simple composition of service 



components, being installed in the residential gateway. The project has been divided to the 
management with AV contents and the control of functions in household appliances.  

The main research challenge inside the Estia concep t is to 
reduce the sophisticated terminal equipment and 
applications and to improve the role of residential  gateway 
  
Seven companies co-operated together with Gorenje in this project, and that: Thales 
(France), Teletel and Keletron (Greece), DTU (Denmark), and Siemens and BSH (Germany). 
The Project started on 1 January 2006 and took altogether 27 months. 
 

��  Estia network architecture 
 
The Estia network architecture consists of several devices and terminal equipment, 
altogether linked through the residential gateway. Nowadays the devices are linked with 
diverse communication protocols, like KNX, WLAN, Powerline, Ethernet and other, therefore 
we generally need bridges, enabling to link them into an integral whole. The architecture of 
the Estia network (Figure 1) shows how several devices are connected to the main 
residential gateway. 
 

 

Figure 1: Overview of  Estia network architecture 
 
Herewith we resume essential functions of the most important devices from the Estial 
network architecture.  
 
Residential gateway  – is the central part of Estia network, incorporating the terminal 
equipment and all the devices we would like to be connected to gateway. Nowadays, the 
gateways are generally equipped with three physical interfaces, which are WAN for ADSL 
interface, LAN for wired (Ethernet) and LAN for wireless (Wi-Fi, 802.11b/g) interface. This 
actually represents restriction for entities or devices, which do not support one of mentioned 



interfaces, as for the incorporation of such a device into the network, we need additional 
device called bridge.  
 
Set-top-box (STB)  – these devices are intended for receiving and decoding of AV contents, 
therefore we need the network of high capacity communication interface, providing the 
receipt of communication streams in acceptable quality. To meet such requirements, the STB 
is connected to the gateway via Ethernet interface. 
 
IP-DECT terminal equipment  – such equipment is very suitable for remote control of 
domestic devices, e.g. household appliances, enabling the communication in real time due to 
its permanently uninterrupted operation. Due to the required increased speed of transmission 
the Ethernet interface is the most suitable also with mentioned devices. Beside the data 
transmission, such devices are often used for speaking communication  VoIP (voice over IP). 
 
Home appliances  – in housekeeping such appliances are generally installed in the kitchen, 
bathrooms and cellar. Since such rooms are generally not equipped with wired interfaces, as 
for example Ethernet, and because the wireless signal Wi-Fi might not cover all rooms, 
especially the cellar ones, the connection of such devices through the powerline is the most 
convenient solution. Within the time of project implementation there was impossible to trace 
on the market any gateway with built-in powerline interface, therefore such deficiency was 
solved by Gorenje with the additional device, installed between the gateway and a certain 
device. 
 
Other electrical installation devices  – in the Estia concept, every room of accommodation 
is equipped with switches, plugs and light, which are connected with the protocol KNX-TP. 
The same as in connecting household appliances, it was impossible to find on the market 
any gateway enabling the connection of such devices, therefore, in this case as well, we 
applied the additional device, connecting both worlds that of Ethernet and KNX-TP. 
 
Other terminal equipment  – the last group of devices in the architecture of  Estia network is 
the concept of PC based terminal equipment, which is equipped  with adjustable operating 
system and diverse communication interfaces (e.g. personal digital assistant - PDA). 
 
 

��  Gorenje’s contribution 
 
The planned contribution of Gorenje within the scope of  Estia project extended over 42 man 
months R&D work out of total 386 man months. Gorenje’s part of the works within a given 
scope covered by the Estia project was performed completely. Let us resume our 
contribution briefly. 
 
The European project implementation system operates so that the reports, giving detailed 
description of the project content, are submitted in the form of documents called »D – 
deliverable«. Such deliverables are later on collected into the work package or »WP – 
workpackage«, which can be understood as the subchapter of the book. The Estia project 
consists of six workpackages and eighteen »deliverable« documents out of which Gorenje 
contributed the entire D33 with the title: »Detailed design of appliance control functions«. We 
presented in it the high-end household appliances (PG5, EPM2 and the refrigerator - 
Pininfarina II), further gave description of the terminal equipment by means of which the 
appliances can be reached, uncovered detailed functional profile description of the 
refrigerator, and described the procedure of connecting Gorenje’s appliances through the 
power line network. 
 



Within Estia project in the department of Gorenje’s Intelligent Home we have developed 
connected appliances, applying for their linking the EHS communication protocol and 
electrical network as a communication medium. Messages between the devices are created 
depending on the CECED/CHAIN – AIS regulation, which means that our devices can be 
included/incorporated into any CECED compatible network, made of household appliances 
of different manufacturers. The device is linked to the network so that NA interface (network 
adapter) transforms CECED messages created by a certain device into the EHS packages, 
which are sent through the power line network. The residential gateway receives such 
messages and carries out the inverse procedure and transmits the received CECED 
message to the program component (bundle) or the driver. Every device has its own driver, 
processing the received information and carrying out further procedure by means of which a 
user is informed about the failure or existing condition of the device. The figure 2 shows 
Gorenje’s appliances, which can be reached through the OSG server or residential gateway 
in EHS connected network.  

In the department of Gorenje’s Intelligent Home we have 
developed within Estia project connected appliances , 
applying for their linkage the EHS communication pr otocol 
and power line network as communicational medium. 
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Figure 2: Gorenje’s appliances and EHS network 
 
 

����  Dissemination of knowledge 
 
Within the scope of dissemination, for the realisation of which Gorenje was completely 
indebted, we took part in three major conferences throughout Europe. 
 
The first presentation of the project was made in Vienna on 10 November 2006, where dr. 
Konrad Steblovnik presented a concept of the Estia project. It was followed by a conference 
treating the next generation of internet networks, which took place from 21 May till 23 May  
2007, at Norwegian University for Science and Technology and that in the third largest 
Norwegian city - Trondheim. NGI 2007 was the third conference, organized by the 
community »European Network of Excellence EuroNGI« enabling the presentation of high 



quality scientific articles on the international level. Adjacent to the main entry to the place 
where lectures were given, there was a representative room for the presentation of Estia, 
which we equipped with six large posters of format A0. For the project presentation we also 
provided more than hundred leaflets, distributed among the visitors and also among the 
university stuff. By means of diverse electronic devices, like portable PC, we provided beside 
the posters and leaflets also for additional spreading of information about the Estia project. 

Within the scope of dissemination, we took part in three 
major conferences throughout Europe. 
 
In the middle of November 2007 we joined one of the most world wide recognized 
conferences dealing with connected home Net-atHome™, which took part in France, the city 
of  Nice. The stand which was allocated for the Estia project, was among other 17 exhibitors  
equipped with posters and a number of leaflets were distributed among the participants of 
the conference. 
 
Both presentations within the frame of conferences held in Trondheim and Nice was 
prepared and executed by the author of this article. 
 

����  ESTIA Workshop 
 
The Estia research project consortium organized the workshop treating the services, 
personalisation and control of devices in the connected network inside the home. The 
purpose of this workshop was a general survey of existing and future activities in this filed. 
The workshop was divided in four segments. The first segment was oriented to the 
technologies, used in the filed of connected home, including the speakers from 
standardisation, industrial and academic spheres. It was followed by the meeting of other 
European projects related to the health and medicine and household appliances. Different 
applications were presented as E-Living and IP television at the third meeting. At the end, the 
operation of Estia system was presented in detail. Let us point out that all organisational 
activities were totally and successfully carried out by Gorenje. 
 
 

  

Figure 3: Organisational 
activities were totally 
assumed by Gorenje 

Figure 4: At the end the 
operation of the Estia 

system was observed in 
detail (in the background the 
cooker Gorenje Pininfarina 



II) 
 
 

��  Exploitation plan 
 
Being included into the Estia project, Gorenje is planning to apply the acquired know-how 
and experiences in devices, enabling remote monitoring and control. New services and 
possibilities to control appliances will be carefully introduced while adjusting to the market 
needs. First the novelties will be presented in the new high-end appliances, and later on, 
especially in terms of gaining wider recognition on the market and strengthening of acquired 
position in gaining the advantage of other competitors, the acquired technology will be 
gradually introduced into the appliances of a low-prized class.  

Gorenje is planning to apply the acquired know-how and 
experiences in the devices, enabling remote monitor ing 
and control.  
Today, after the Estia project has been concluded, there are also other European projects 
concurrently carried out by Gorenje, e.g. InHome, Comanche and BeyWatch. The purpose of 
the InHome project is to improve the quality of living of elderly people or to persons with 
special needs by developing generic technologies, by means of which we can control their 
intelligent ambient environment. It includes household appliances, home entertainment 
equipment and the systems for home automation with the aim to increase their autonomy 
and safety. The target of the Comanche project is the development and validation of generic 
framework, which will enable the realisation of ambient intelligence features. Actually it 
concerns the approach and delivery of services offered by various providers to individual 
users. The content of the BeyWatch project is oriented to the control of connected system, 
including different types of devices thus enabling optimum consumption of electric energy. 
The works on the BeyWatch project will start in September. 
 
Detailed explanations on existing and forthcoming European projects will be presented in 
some of future editions of GIB.  
 
 


