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3.1 Publishable summary 
 
HOBBIT sets out to investigate the Mutual Care paradigm to overcome problems of robot 
acceptance by older persons. The Mutual Care paradigm postulates that acceptance can be 
increased if a bonding between user and robot can be obtained similar to what is happening 
between a person and a pet. To achieve this HOBBIT proposes a user-driven approach in three 
phases, where in each phase users are queried, the robotic platform is developed, and then tested 
with the users. The first phase extends over 18 months with the first year covering the first user 
needs assessment and building up prototype 1 (PT1) for tests in the lab and with the users (next 6 
months). 
 
The first year of the project has been started with an extensive user need assessment, the 
documentation of the findings, and a first specification of the functional requirements of the 
platform as consequence of the user needs. This is documented in deliverables D1.1, D1.2 and 
D1.3 resp. Consequently, the technical WPs (WP2, WP4-WP7) only started in month 4 to take up 
and implement the technical specifications. This work resulted in a first prototype (PT1) at month 
12. At month 12, the technical WPs are all in operation and first results are presented below. 
Deliverables to present the components developed in these WPs have been submitted. We also 
delivered D8.1, a first system design, and D8.2, a first guide for the users. In the following we 
summarise the results of year 1. 

Regarding user involvement and considering an iterative process the following methodology was 
performed: Workshops with primary and secondary users were carried out in Sweden (ULUND) 
and Austria (AAF) to gain first impressions of the necessities and possibilities regarding the design 
of HOBBIT and information about acceptability and features of a social robot like HOBBIT from the 
target group. The target group are older persons that live at home alone. To confirm the workshop 
results and to get more detailed information, questionnaires were handed out to potential users. 
Here, primarily aspects such as Mutual Care, functionality, design and acceptance were covered. 
The results of the workshops and questionnaires then formed the basis of the interview-guideline, 
which served to ask more detailed questions regarding findings from the questionnaire survey. 
Additionally, interviews with secondary users were made to receive a broad view. All those results 
inform the process of technical development of the user interface and decision-making in the robot. 
The user requirement assessment, especially the questionnaires and interviews, took place in 3 
countries – Austria, Greece and Sweden. The subsequent user-based tests (PT1 and later PT2) 
will be built on the results from the user requirement assessments.  

The user assessment revealed clearly that in the target group of single living older people, tastes 
and preferences are much diversified. Additionally, domestic service robots as such are very rare 
in households and research about their use and acceptance is mainly of theoretical nature. 
Therefore, the research activities were also directed towards consumer research about high 
technology products and their core and non-core attributes. This can reveal important insights for 
the HOBBIT project and be used in the home robotics industry which is emerging to serve a 
promising market in the near future. The aim is to integrate the consumer research knowledge into 
human-robot-interaction and social robotics research. This interdisciplinary investigation will 
support our findings from the PT1 user trials and will help us refine the product attributes for PT2. 

The older person and HOBBIT will communicate and interact in several different ways, using 
speech, text, gestures and a touchscreen depending on the preferences of the individual user. A 
framework for this communication has been developed and reported in deliverable D2.1 and the 
implementation of the multi-modal user interface has been delivered for integration in PT1. 
  
Systems for Automatic Speech Recognition and Text-To-Speech that support necessary languages 
(English, German, Greek and Swedish) with male and female voices have been licensed as speech is 
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an important way of communication according to the results from the workshops with users. Tools for 
producing the communication scripts and for deciding which script to start when (to allow HOBBIT to 
take user and context dependent decisions) have also been developed as well as tools for simulation 
and testing of scripts. Detailed dialogues for the introduction phase, emergency situations, learn and 
bring an object have been developed and encoded for integration in PT1. Hardware components 
consist of a touchscreen PC, a small separate screen for displaying face-like emotions and a Kinect 
sensor for gesture recognition. The emoticons for facial expressions were developed, tested by old 
persons at a workshop and improved ready for integration in PT1. 
  
The Mutual Care concept has been included in workshops, questionnaires and interviews as well as 
in systems specifications. The goal is to create a bonding between the older person and HOBBIT in 
order to reach highest possible user acceptance. A structure of acceptance, bonding and Mutual 
Care has been developed and a theoretical framework for Mutual Care has been derived from the 
sociological paradigm of “social roles” to understand the process of embedding robots within the 
social network of our target group. Forthcoming elaboration of the Mutual Care concept, the 
appearance design and user trials will study how a Mutual Care relation could improve user 
acceptance. 
  
Early visualizations of possible HOBBIT appearances were produced in the beginning of the project to 
be used for user feedback and to be able to discuss how different HOBBIT components could be 
positioned in relation to each other. Based on the results of the user requirements in D1.2 and the 
system specifications of HOBBIT prototype PT1 in D1.3, suggestions for the appearance design (size, 
shape, colour, personalization) of HOBBIT prototype PT2 were developed, tested with old persons in 
two workshops and improved in an iterative way. Two full-scale mock-ups of preferred appearances 
were produced for a third workshop with old persons. Using the results from these workshops a 3D 
CAD model of a possible HOBBIT prototype PT2 was produced. It will be further developed in year 2 
taking the experiences from the integration of PT1 and the results from the user trials of PT1 into 
account. 
 
HOBBIT will provide options to be connected to AAL (Ambient Assisted Living) solutions. The 
main achievement of this work was to find suitable sensors and actuators for the AAL System. 
Therefore, a list of possible devices, which are mostly wireless components, was obtained. For 
PT1 we follow the user request and implement a call button. The call button, based on wireless 
components producing energy from pressing the button, will be used to call the robot to a specified 
location. Call buttons can be freely placed within the apartment of the user.  
 
A variety of envisioned HOBBIT functions will depend on the vision-based perceptual 
capabilities, thus, the robot’s ability to perceive information about and naturally communicate with 
the user based on visual information. The vision-based extraction of  information regarding the 
user’s body presence and position in 3D space, body movements, hand gestures, body postures 
and actions/activities, constitute the main focus of WP5. We started to research on the 
specifications of a preliminary framework for the vision-based functionalities of the robot with 
respect to human observation. We developed a first concept of the framework based on open 
source licensed software packages (OpenNI and NITE). We also developed tools to exploit the 
results of ready-to-use algorithms facilitating a first quick approach of our overall system, in order 
to meet the advanced vision-based requirements of the prototype PT1 in Task 8.2 (PrM12). These 
algorithms refer to 3D human detection and tracking methods as well as automatic recognition of 
hand gestures and body postures which corresponds to a predefined vocabulary of 
instructions/queries/answers of the user to the robot. These functionalities constitute two vital 
perception mechanisms, which facilitate the monitoring of user body-related information and the 
automatic gesture recognition interface of HOBBIT’s MMUI. Their integration signified the 
development of higher level vision-based functionalities of the robot, regarding emergency 
detection in case the user falls or performs intentional alert gesture/posture and the 
accomplishment of the “Follow the user” operation for the first year scenario. 
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Besides the human-robot interaction, the HOBBIT platform needs to be able to safely navigate the 
environment, remember and re-find places, and learn and bring objects of interest to the user. 
The user studies in WP1 present details, for example about which objects are of particular interest to 
the user. Given the specific user requirements we investigated methods and came to the conclusion 
that 3D sensing is necessary to cope with the variability of settings in homes and care facilities. Since 
cost of the final platform is a main criterion, the requirement is to use as few sensors as possible. 
Hence, we investigated how to place the sensors to cover all functions from navigation over grasping 
to the natural gesture interface. At present a solution with two RGB-D sensors is envisioned and 
tested on PT1. One sensor is mounted low on the platform and used for navigation, while the other 
sensor is placed on top of the platform and can be moved moved horizontal/down and left/center/right 
for purposes of gesture recognition resp. object detection and grasping. Regarding navigation we will 
rely on standard methods but need to adapt these to the specific kinematics of the platform as well as 
the limited views from the sensor system. Furthermore, the motion capabilities of the platform need to 
be adaptable to user preferences. Regarding grasping we will exploit the potential of web-based 
object class learning and detection. The method needs to be adapted to cope with the objects of 
particular interest to the user, such as mugs, phones and keys. 
 
Taking the functional requirements and the user studies, we set out to start with a first design of the 
HOBBIT platform. The solution proposed is to build a basic mobile platform and place adequate 
application modules on top of it. The base module is equipped with a RGB-D camera for the purposes 
of navigation and localisation (see above). The first module for PT1 (Prototype 1) consists of one arm 
with 5 DOF and a gripper based on Finray fingers. It furthermore consists of a head with small display 
for emoticons and a RGB-D camera to look onto tables and the floor for grasping and to detect 
humans and interpret gestures (see above). It has a touch screen for display to the user and for user 
input including voice commands. There is also a tray to place objects on and a small additional plate 
which can be put into the hand of the gripper in order that the user can teach favourite objects to the 
robot.  
 
The technical integration started with a description of an initial concept and integration plan 
towards PT1 (D8.1). The initial concept was created as a modular structure with a lower and upper 
body part. The first basic mobile platform was realized and shipped to partner TUW for testing and 
further integration, specifically further integration of the robot arm and navigation functions. A basic 
adaption of the ROS middleware creates the software framework to integrate all modules. After first 
tests several parts of the platform, drives, control, and arrangement of components on the basic 
platform has been improved to accommodate the user needs such as building a small and low 
platform. The last two month of the first year the first of the two PT1 platforms has been integrated at 
TUW together  with all partners coming and integrating their components.  
 
The project set up its Project website4 address: http://hobbit-project.eu/ 
This is reported in D9.1. Furthermore, the management team created the infrastructure for 
knowledge sharing and the respective Deliverable D9.2. Three news articles, three scientific 
articles accepted and three more scientific article submitted is further evidence of a good start of 
HOBBIT. 
 
The final results of the HOBBIT project address several socio-economic and wider societal impacts. 
Acceptance for robots in the homes of elderly will increase through the mutual care concept. This will 
increase, or speed up the increase, of service robots caring for elderly at home. Both the HOBBIT 
robot, as well as other robots will benefit from the proven increased acceptance of the mutual care 
concept. As this concept includes both hardware and software components, at a minimum the 
software components can be incorporated in any future and developing robots. The increase in 

                                                 
4 The home page of the website should contain the generic European flag and the FP7 logo which are available in electronic format at 
the Europa website (logo of the European flag: http://europa.eu/abc/symbols/emblem/index_en.htm logo of the 7th 
FP: http://ec.europa.eu/research/fp7/index_en.cfm?pg=logos). The area of activity of the project should also be mentioned. 
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acceptance will increase the number of robots active in caring for the elderly, which is still a major 
societal and socio-economic challenge. 
First results with users indicate that the acceptance for robots before and after a trial with the HOBBIT 
robot significantly increases. Although the study was small, it does show that the acceptance of 
robotic helpers can be significantly increased though mutual care. 
The cost (time) of informal care is currently burdened in large by females family members, giving 
informal care to relatives. HOBBIT will decrease the need for time spent by women for care, thereby 
increasing their available time to peruse either a career or to be used for recreation, thereby 
increasing the Qality of Life (QoL) not only of the elderly, but also of their informal caregivers. 
Furthermore, the focus of HOBBIT on fall prevention can significantly increase the QoL for elderly 
people living independently. The increased time they can stay in their own home, along with the 
chronic pains associated with a fracture at a higher age are significant improvements to the QoL of 
elderly.  This has both a socio economic dimension, as elderly patients who suffer from a fracture 
have high treatment costs, as well as a societal implication, as it enables an elderly who are not as 
mobile to continue to interact with society, through a device tailored to their specific needs. 
The final result will be a robot that improves the quality of live and prolong independent living of senior 
citizens through the fall prevention, fall detection and auxiliary functions of the mutual care robot. The 
expected socio-economic impact is to present a prototype mutual care robot (HOBBIT) as unique 
selling point for European industry including the conceptual approach of Mutual Care to increase user 
acceptance through human-machine bonding. 


