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Glossary 
DES Design 
GUI  Graphical User Interface 
HOU Household tasks 
INT Interaction 
MuC Mutual Care 
PT1 HOBBIT Prototype 1 
PT2 HOBBIT Prototype 2 
PU Primary user 
UI User interface (general term) 
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1 Introduction 
The appearance design for the second HOBBIT prototype (PT2) is the result of an iterative 
process collecting user requirements through workshops, questionnaires, interviews, specific 
design workshops, user trials of the first HOBBIT prototype (PT1) and close cooperation with 
user and technical partners. 
 
The user requirements of the design have influenced the positions of technical components 
in HOBBIT while keeping the functional requirements. 
 
This deliverable D2.3 contains the “Appearance Design Documentation after Integration with 
the User Interface”. The deliverable starts with User Requirements and Specifications for 
PT2 Design (chapter 2) and continues with the Appearance Design (chapter 3), followed by 
the Graphical User Interface design (chapter 4) and conclusions (chapter 5). 
 
The rendered pictures of HOBBIT in chapter 3 are produced from the final CAD file shared 
among the partners. 
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2 User Requirements and Specifications for PT2 Design 
This chapter summarises the design-relevant user requirements resulted from the HOBBIT 
PT1 trials reported in deliverable D1.4 and some specific problems observed during the PT1 
trials and their solutions. It also summarises the system specifications for PT2 reported in 
deliverable D1.6. 

2.1 User requirements resulted from HOBBIT PT1 user trials 
Deliverable D1.4 presents the updated requirements that resulted from user trials with PT1. 
Below, Table 1 lists the subset that is related to design. This includes requirements marked 
Design (DES) as well as some requirements marked as Household tasks (HOU), Interaction 
(INT) and Mutual Care (MuC). 
 
 

Table 1: User requirements related to design of PT2  

ID Requirement Req. 
priority 

PT 1 Technical Feasibility 
and improvement over 
PT 1 

PT 2 

DES 1 System has an 
arm 

HIGH Yes Yes Yes 

DES 2 Surfaces are 
soft 

HIGH Yes Yes Yes 

DES 3 System has a 
head 

HIGH Yes Yes Yes 

DES 4 System looks 
anthropomorphic 

HIGH Yes Yes, partially: torso, head, 
arm 

Yes 

DES 8 Improved touch 
screen and tray 
position  

HIGH No Yes, extendable touch 
screen exists, improved 
realisation, passive or 
motorised  

Yes 

DES 5 System should 
be smaller than 
PT1 (5-10cm) 

MEDIUM - Yes, stability (slimmer), 
with new Kinect sensor 
(lower) 

Yes 

DES 6 System surfaces 
are easy to 
clean 

MEDIUM No Yes. Dusting. Damp 
textiles. No water. 

Yes 

DES 7 System colours 
can be selected 

MEDIUM No Yes; e.g., background of 
screen; adapt colour of 
system, but not between 
users in PT2 trials 

Yes 
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HOU 2 
 

Fetch objects 
from floor 

HIGH Yes Yes. Restrictions apply to 
small objects or specific 
materials 

Yes 

HOU 4 
 

Fetch objects 
from high 
shelves 

HIGH No Not as high as floor. 
Technically feasible 
(RoboCup), but high cost 
factor.   

No 

HOU 8 Transport small 
objects 

HIGH No Yes small objects, design 
to place mug stably 

Yes 

HOU 9 Carrying heavy 
objects  

HIGH No Yes: placing on tray 
feasible (e.g. shopping 
bag), 5-10 kg 

Yes, 
question of 
design 
feasibility 

HOU 3 
 

Fetch objects 
from table 

LOW Yes Yes. Restrictions apply to 
small objects or specific 
materials, restrictions of 
high (75 cm, 85cm) and 
position of object on table 
(visibility, reachability) 

Yes, partially 

INT 9 Big font and 
buttons 

HIGH Yes Yes Yes 

MuC 1 User cleans 
system 

HIGH No Yes; Dusting. Damp 
textiles. No water. 

Yes 

MuC 11 System shows 
emotions 

HIGH Yes Yes. Embodiment of 
emotions. 
HIGH: Emoticons.  
MEDIUM: Audio cues. 
LOW: Robot “dancing” 
(optional). 

Yes 

MuC 6 User decorates 
system 

MEDIUM No Yes Yes 

MuC 9 Pretty design LOW Yes Yes Yes 

 
 
The following observations and conclusions in relation to design were presented in 
deliverable D1.4: 
 
Observations and Qualitative Results: 

 The colours should be more pleasant. One suggestion here was “pastel colours”. 
 Position of tray needs to be changed. It could be observed that users had troubles 

with the touch screen and the tray behind it. Often, PUs needed to lean forward or 
stand up to reach the tray. Handling of the touch screen also looked uncomfortable 
for the users. 
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Conclusions: 

 The position of the touch screen/tray needs to be changed. A motorised extendable 
touch screen position will be behind the tray. 

 If technically possible, size of PT2 will be reduced around 5-10cm. 
 It also needs to be considered that users will not always be in a sitting position when 

interacting with HOBBIT. This might indicate changes in the alignment and usage of 
the touch screen. 

 Finally, a cover and a more stable tray will be produced to improve the appearance of 
PT2.  
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2.2 Specific problems observed during the PT1 trials and their 
solutions 

2.2.1 Position of touch screen and tray 
The requirement “DES 8: Improved touch screen and tray position” is based on the observed 
problems for seated users to reach the touch screen and the tray behind it. Some users 
needed to lean forward uncomfortably to reach the touch screen and an object on the tray, 
and sometimes even stand up to reach the tray. The possibility of manually pulling the touch 
screen in PT1 closer for more ergonomic use was often not used, even if the users was 
trained to use it in the beginning of the trials. Either they forgot it, forgot how to do it, or 
thought it was quicker to lean forward. 
 
The solution was to simplify the use of HOBBIT by removing the possibility for the user to pull 
the touch screen closer. Instead, a fixed but protruding position of the touch screen will be 
used. Due to cost factors and cleaning requirements, a motorised extendable touch screen 
was avoided. The tray has been moved up close to the top of the touch screen to make it 
easier for the user to see and reach objects on the tray. 
 
The real problem of presenting the touch screen close enough to the seated user was solved 
by making two changes: Firstly, HOBBIT will approach the user more from the side – not 
from the front. This position is closer to the user’s shoulder and arm, and HOBBIT does not 
need to stop early to avoid the user’s feet. The side approach direction is also in line with 
research results by [Dautenhahn et al, 2006], where 87% of 55 test persons preferred a robot 
approach from the right or left side. A front approach direction was considered “slightly 
threatening”, “intimidating”, or “too aggressive”, and users were concerned about the robot 
hurting them. Secondly, the HOBBIT design will have a protruding position of the 
touchscreen that is easier to reach. 
 
The height of the fixed position of the touch screen was chosen to let both a seated and 
standing user reach it comfortably. During the PT1 trials the users were only seated, but for 
the PT2 trials the users will also use HOBBIT when standing (see figure 1). Hence, the touch 
screen is positioned higher and slightly more tilted back in PT2, still allowing ergonomic use 
by a seated user. Icons in the main menu have been positioned so the top row is used more 
often when standing and the bottom row is used more often when seated. 
 
The height to the lower edge of the touch screen is 71cm (see figure 1). It is close to 72cm, 
which is the recommended height of an office desk for a seated user [Pheasant and 
Haslegrave, 2005]. The height to the centre of the touch screen is 79cm, which is within the 
range (76.0-106.5 cm) recommended for a touch screen for a seated user [Swann, 2006]. 
The angle of the touch screen is 40 degrees from vertical, which is close to the 45 degrees 
recommendation for a standing user when the centre of the touch screen is below 104cm 
[Swann, 2006]. The reason not to choose 45 degrees is to improve the comfort for a seated 
user, which is the most common use of HOBBIT. Figure 1 shows sketches of a seated and a 
standing user using the HOBBIT PT2 touch screen. See figure 6 for more detailed 
dimensions. 

http://www.hobbit-project.eu/


HOBBIT D2.3 “Appearance Design Documentation after Integration with User Interface“  

 www.hobbit-project.eu  10/51 
 
 

 
Figure 1: Sketches of a seated and a standing user using the HOBBIT PT2 touch screen. 

HOBBIT approaches the seated user from the right (or left) side and has a protruding touch 
screen, which the user can reach over the armrest. 

 
According to anthropometric data for British adults aged 65-80 years [Pheasant and 
Haslegrave, 2005] the height from the floor to the elbow for a person sitting in a 45cm chair is 
61.5-72.0cm (5%ile women - 95%ile men). Compared to the 79cm height of the centre of the 
touch screen, this will not cause discomfort for a seated user. 
 
The anthropometric data from the floor to the tip of the middle finger for a standing person is 
55.0-69.5cm (5%ile women - 95%ile men). Compared to the 71cm height of the lower edge 
of the touch screen, this will not cause discomfort for short usage for a standing user. 

2.2.2 Positioning the turntable in the gripper 
Another problem for the users during the PT1 trials was to understand how to position the 
turntable in the gripper when teaching HOBBIT new objects. It was not clear to the users how 
the turntable should be positioned and oriented in the gripper. 
 
The solution agreed by user and technical partners was to simplify also this task for the user 
by storing the turntable in HOBBIT’s body in a position where HOBBIT could grasp the 
turntable by itself. The six Degree of Freedom arm for PT2 also made this solution possible. 
This slightly reduces the need for the user to help HOBBIT, but the learning task of new 
objects still includes Mutual Care aspects where the user needs to help HOBBIT, e.g., by 
putting the new object on the turntable in two orientations so HOBBIT can scan and learn it. 
 

79
cm

 

71
cm

 

http://www.hobbit-project.eu/


HOBBIT D2.3 “Appearance Design Documentation after Integration with User Interface“  

 www.hobbit-project.eu  11/51 
 
 

2.3 System specifications for PT2 
Table 2 shows the system specifications for the PT2 design listed in deliverable D1.6: 
 

Table 2: System specifications for the PT2 design 

The design is constrained by the functional and hardware requirements and vice versa. 
 HOBBIT will have an anthropomorphic appearance, i.e. have an arm on one side and a 

movable head with eyes at the top, so the users know where to look when 
communicating with HOBBIT. However, HOBBIT will not look like an artificial human 
being. 

 HOBBIT will be able to express emotions using eyes and a head. 
 HOBBIT will be relatively small, with a maximum height of 125cm and a maximum width 

of 50cm including the arm when in its default position. HOBBIT will not look bulky. 
 The electronics and cables for the platform, the arm, the sensor systems and the other 

hardware will be covered, so the user doesn’t see them. The cover will not be larger 
than necessary avoiding HOBBIT to look bulky. 

 HOBBIT will have a soft shape without sharp edges that could harm the user. 
 HOBBIT’s surfaces will be easy to clean. 
 HOBBIT will have a quiet colour (no shock-colour). 
 The background colour of HOBBIT’s screen can be adapted. The colour of HOBBIT’s 

surfaces will not be adapted between users in the PT2 trials. 
 The users can decorate HOBBIT as long as it does not restrict arm movements or 

HOBBIT’s field of view. 
 The touchscreen will be reachable by a seated as well as a standing user. 
 
... 
For the graphical user interface new and redesigned icons will be provided. 
 
... 
Users can use their hands/arms for gestures at the distance between 0.4 and 3 meters.  
0.6 to 2.5 meters is recommended for optimal experience and performance of the gesture 
recognition interface. The hands must not be attached or posed too close to the main body 
while performing gestures. 

 
The design must allow the robot arm to be positioned at a height low enough to make it 
possible to reach a sufficient large area on the floor without needing the mobile platform to 
do repeated and time-consuming fine positioning. It should also be possible for the arm to 
reach and grasp an object from a table at a height of 92cm. The results from the PT1 user 
trials show that users thought that the pick-up task was carried out much too slowly. A larger 
grasping area and the six Degree of Freedom arm for PT2 will contribute to speed up the 
pick-up task significantly. 
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3 Appearance Design 
The goal of the appearance design of HOBBIT is to have a nice and friendly look without 
sharp edges and easy to clean. Figures 2-4 show an overview of the PT2 design. The 
technical components are positioned centrally to allow for the rounded shape. 

3.1 Overview 

 
Figure 2: Overview of HOBBIT PT2 design 

Head 
Sensor for obstacle avoidance, 
object and gesture recognition. 
Eyes showing emotions 
 
Neck joint (pan, tilt) 
 
Neck 
 
 
 
Tray for personal belongings. 
Tray where HOBBIT puts objects. 
Exchangeable rubber inlays. 
 
Touch screen with Graphical User 
Interface 
 
Safety edge (bumper) 
 
Turntable in storage position 
 
Gripper 
 
 
Sensor for navigation 
 
Water bottle holder 
 
 
 
Emergency help button 
 
Safety edge (bumper) 
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Figure 3: Overview of HOBBIT PT2 design.  

Holding the turntable for learning new objects (left). Picking up object from the floor (right). 
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Figure 4: Overview of HOBBIT PT2 design (right, front, left, back and top view). 
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3.2 Material and colours 
The material of the HOBBIT body and head is ABS plastic painted in matte colours. 
 
 

 
Figure 5: Colours of HOBBIT PT2 

 
 
 
 
  

Head: NCS S 0603-G40Y (warm 
white matching the body colour) 
 
Forehead around sensors: Black 
Eyes: Black 
Face: (Same as head) 
 
Neck: RAL 7006 (beige gray) 
 
 
 
 
Exchangeable rubber inlays:  
See section 3.6. 
Touch screen background: 
See section 4.3. 
 
 
Tablet-PC holder:  
RAL 9001 (cream) 
 
 
Body and turntable:  
NCS S 0603-Y20R  
 
 
 
 
 
 
Body at shoulder, back & bumper: 
NCS S 8005-Y50R (dark brown) 
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3.3 Main dimensions 

  
 
 
 
 
 
 

Figure 6: Dimensions of HOBBIT PT2 (in mm). 
 
Specific dimensions of different parts can be found in sections 3.5 (trays), 3.6 (water bottle 
holder), 3.7 (head and neck), 3.9 (turntable) and 3.10 (emergency button). 
The thickness of the body hull is 5mm. 
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3.4 The position of the head and the touch screen 
The head needs to be positioned close to the back of HOBBIT to leave space for the robot 
arm to put objects on the tray, but also to be able to detect gesture commands when 
HOBBIT is close to the user. Especially when the user is performing the “Cancel” gesture 
command, where both open palms are moved towards the robot, the hands could come too 
close to the sensor in HOBBIT’s head. By reducing the depth dimension of HOBBIT’s head 
and making the touch screen protruding, the distance from the user to the head sensor is 
sufficient to perform gestures (>60cm), while at the same time the distance from the user to 
the touch screen is comfortable. 
 

  
Figure 7: The head close to the back and a protruding touch screen solves problems with close 

gestures and ergonomics at the same time as it leaves space for putting objects on the tray. 
 
The head sensor is also used for obstacle avoidance as well as for learning new objects on 
the turntable held by the robot gripper. The head should be placed rather high (within the 
limits of the user requirements) to ensure the technical requirements of the distance to the 
turntable and to increase the visible area in front of HOBBIT. When HOBBIT is navigating, 
the head is tilted down to move the head sensor forward and to further increase the visible 
area in front of HOBBIT. 
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3.5 Trays for personal belongings and carrying objects 
There are two trays in the HOBBIT PT2 design. The back tray is used for the user’s personal 
belongings, so HOBBIT can quickly bring them to the user. The front tray is used for HOBBIT 
to put objects picked up by the robot arm, as well as for the user to put objects when moving 
between rooms. This makes it possible for the user to use his/her hands to support 
him/herself instead of carrying the objects by him/herself. 
 
Both trays have exchangeable rubber inlays so the individual users can choose and freely 
combine which colours to use (or remove them if they dislike the colours). The intention is 
that no user should dislike the use of HOBBIT just because they dislike some colours of the 
rubber inlays. The rest of HOBBIT is rather discrete colours, but the rubber inlays was added 
to get a more happy touch of HOBBIT in accordance with the user requirements of having a 
nice and happy appearance. The user requirement “DES 7 System colours can be selected” 
is also applicable to the tray colours. 
 
The colours of the rubber tray inlays are (see figure 8): 
The two back parts: Pantone 396 U (greenish yellow) + Pantone 313 U (blue) 
The two front parts: Pantone 389 U (yellowish green) + Pantone 7408 U (orange) 
 

    
Figure 8: Rubber inlays for the trays in different colours for users to choose. 

 

http://www.hobbit-project.eu/


HOBBIT D2.3 “Appearance Design Documentation after Integration with User Interface“  

 www.hobbit-project.eu  19/51 
 
 

Figure 9 shows the dimensions of the trays. The rubber inlays are 3mm thick and the 
hardness of the rubber is 60 degree (medium) on a scale from 30 degree (soft) to 90 degree 
(hard). The height of the trays is 42mm. 
 
 
 
 

 
Figure 9: Dimensions of the rubber inlays for the trays (in mm). 
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3.6 Water bottle holder 
A water bottle holder is positioned in the front edge of the body. The intention is to remind the 
user to drink, but also for the emergency procedure where a user has fallen and is waiting for 
someone to come. This will help the user from being dehydrated. The water bottle is 
reachable from a seated position and when lying on the floor. The max size of a bottle is 
230mm high and 65mm in diameter (sufficient for finding suitable bottles sold in the market). 
 

 
Figure 10: A water bottle holder. Dimensions in mm. 

 

 
Figure 11: The water bottle can be reached by a user lying on the floor. Dimensions in mm. 
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3.7 Head and neck 
The head should have a nice, friendly and happy appearance. The head from the Austrian 
spin-off company Blue Danube Robotics was used, but they changed the shape of their head 
according to the head design CAD files made by ULUND. The head includes the neck joint 
for pan and tilt movements as well as two small screens for the eyes (see figure 12). 
 
 
 
 

 

 
Figure 12: The head and neck of HOBBIT PT2 (back, side, front and top views).  

Dimensions in mm. 
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3.8 Eyes showing emotions 
The eyes are displayed on two small screens covered by a face plate with two circular holes 
for the eyes and four smaller circular holes for the sensor, see figure 13. The different 
emotions of the eyes are shown in figure 13. Appendix A specifies when the emotions are 
expressed. 
 

 
Figure 13: The HOBBIT face with neutral, friendly, attentive eyes. 
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 Happy Very happy 

 
 Sad Tired 

 
 Very tired Sleeping 

 
 Wondering Concerned 
 

Figure 14: The different emotions of the eyes. 
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3.9 Turntable 
The turntable is removed from its storing position and held in front of the user, ready for the 
user to place a new object to be learnt (see figure 15). 

 

 
 

Figure 15: The turntable used for learning new objects. Ready for user to place an object (top 
and bottom left). Turntable in storage position in the HOBBIT body (bottom right). 
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3.10 Emergency help button 
The hardware emergency help button close to the floor in figure 16 has the same 
functionality as the software emergency help button on the touch screen and the voice and 
gesture “Help” commands (see deliverable D2.2 User Interface Guide Revised, section 
3.3.1). The user is calmed and the list of phone numbers are called sequentially.  
 

 
Figure 16: The emergency help button close to the floor for easy reach by a fallen user. 

 
 

  
11

0 
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3.11 Charging station 
The existing charging station from the partner MetraLabs will be used for the PT2 trials, see 
deliverable “D7.2 Final mobile platform”. 
 

 
Figure 17: Charging Station for PT2. 
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4 Graphical User Interface design 
The Graphical User Interface (GUI) menu screens and their functions have been reported in 
deliverable D2.2 with placeholders for the icons. This section presents the updated icons to 
be used in PT2 and the GUI background colours to be selected by the user in the beginning 
of the PT2 user trials. 
 
The icons have been designed to be easily readable and recognized by the older users. 
They have a simplistic design with clear and varying colours. The icon design is more 
homogeneous compared to the placeholder icons in PT1. An expert-based heuristic 
evaluation of the preliminary menu design has been carried out within the HOBBIT 
consortium in order to improve the designs. 
 

4.1 Main menu 
Figure 18 shows the main menu. 
 

 
Figure 18: The main menu of the graphical user interface. 
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4.2 Background colours 
Pastel colours have been chosen for the background to get high contrast with text and icons. 

 
 Lavender #E6E6FA (default) WhiteSmoke #F5F5F5 

 
 MistyRose #FFE4E1 PapayaWhip #FFEFD5 

 
 LightYellow #FFFFE0 Honeydew #F0FFF0 

 
 AliceBlue #F0F8FF LimeGreen #32CD32 (close to PT1 colour) 
Figure 19: Background colours to be selected by the user. The PT1 colour is kept as an option. 
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4.3 Robot command menu 

 
Figure 20: The robot command menu. 
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4.4 Telephone menu 

 
Figure 21: The telephone menu. 

 

 
Figure 22: The telephone dial screen. 
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Figure 23: The telephone screen for an ongoing call (demo). 
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4.5 Information menu 

 
Figure 24: The information menu. 

4.5.1 Internet sub-menu 

 
Figure 25: The internet menu with five favourite bookmarks on the top. 
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4.5.2 Weather sub-menu 

 
Figure 26: The weather screen. 

4.5.3 Manual sub-menu 

 
Figure 27: The HOBBIT instruction manual screen. 
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4.5.4 Clock sub-menu 

 
Figure 28: The clock screen. 

4.5.5 Social Media sub-menu 

 
Figure 29: The social media screen with facebook and twitter entries to be shown. 
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4.5.6 Checklist sub-menu 

 
Figure 30: The safety checklist screen. 
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4.6 Calendar menu 

 
Figure 31: The calendar menu. 

 

 
Figure 32: The calendar month view screen. Appointments on 25 and 30 April. 
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Figure 33: The calendar week view screen. Appointment on 25 April. 

 

 
Figure 34: The calendar day view screen showing activities of the day. 
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4.7 Entertainment menu 

 
Figure 35: The entertainment menu. 

 

4.7.1 Audio sub-menu 

 
Figure 36: The audio menu with music playlists, audio books and radio stations. 
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Figure 37: A playlist screen. 

 

 
Figure 38: An audio book screen. 
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Figure 39: A radio station screen. 

 

4.7.2 Games sub-menu 

 
Figure 40: The game menu. 
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Figure 41: Two game screens. 
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4.7.3 Fitness sub-menu 

 
Figure 42: The fitness screen with fitness exercises to be shown. 

 

4.7.4 eBooks sub-menu 

 
Figure 43: The eBook menu. 
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Figure 44: An eBook screen. 

 

4.7.5 Pictures sub-menu 

 
Figure 45: The pictures menu with photo album pictures. 
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Figure 46: The pictures’ single view screen with the first picture of an album. 
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4.8 Break menu 

 
Figure 47: The break menu. During a break HOBBIT will not patrol and search for the user. 

 

 
Figure 48: The next break menu when the user tells HOBBIT how long time being away. 
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Figure 49: The break waiting screen shown when the user is away or asleep. 
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5 Conclusions 
This deliverable has presented the final appearance design and the graphical user interface 
design with updated icons for the HOBBIT PT2 prototype. The most important dimensions 
are presented in this deliverable and the complete design is documented as a CAD file 
shared among the partners and is ready for production. The updated icon files are included 
in the graphical user interface for PT2. 
 
Following are the conclusions in relation to the user requirements from the PT1 trials, in 
particular observations and conclusions on pp. 7-8 and how these have been solved: 
 
Observations and Qualitative Results: 

 The colours should be more pleasant. One suggestion here was "pastel colours". 
 
Comment: 
The more discrete colours (warm white, beige grey, dark brown) are combined with 
accent colours of the rubber inlays for the trays (users can choose between two 
yellow-green colours, blue and orange during the trials - or decide not to use them). 
Also, the background colours of the graphical user interface can be selected by the 
users for each trial. 

 Position of the tray needs to be changed. It could be observed that users had troubles 
with the touch screen and the tray behind it. Often, PUs needed to lean forward or 
stand up to reach the tray. Handling of the touch screen also looked uncomfortable 
for the users. 
 
Comment: 
See below (first item under conclusions). 

 
Conclusions: 

 The position of the touch screen/tray needs to be changed. A motorised extendable 
touch screen position will be behind the tray. 
 
Comment: 
The positions of the touch screen and tray are improved. An ergonomic solution was 
found without the need to use a motorised extendable touch screen. This also saves 
cost and fulfils the cleaning requirement. HOBBIT will approach the user from the 
side and the touch screen is protruding to come closer to the user. The height to the 
centre of the touch screen is increased by 8cm (from 71cm to 79cm) and the angle 
from vertical is increased from 30 to 40 degrees to increase comfort for a standing 
user. The height of the tray is increased by 18cm (from 66cm to 84cm). The 
increased height of the tray will make it easier to reach it for both seated and standing 
users. 

 If technically possible, size of PT2 will be reduced around 5-10cm. 
 
Comment: 
The height of HOBBIT is reduced by 4-5cm (from approx. 130cm to 125,6cm). 
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 It also needs to be considered that users will not always be in a sitting position when 
interacting with HOBBIT. This might indicate changes in the alignment and usage of 
the touch screen. 
 
Comment: 
See above (first item under conclusions). 

 Finally, a cover and a more stable tray will be produced to improve the appearance of 
PT2. 
 
Comment: 
A cover incorporating a stable tray is part of the appearance design. 

 
All requirements including the ones in Table 1 have been met in the appearance design 
(except reaching high shelves, due to a high cost factor). 
All system specifications in Table 2 have been met, except the specified width. The width of 
HOBBIT is 50cm including the bumpers, and 56cm (not 50cm as specified) when also 
including the arm. Compared to PT1, the arm sticks out 6cm instead of 12cm. 
 
The complexity of HOBBIT is reduced with the fixed touch screen and by making it possible 
for HOBBIT to grasp the turntable by itself when learning a new object. 
Finally, a water bottle holder is integrated in the appearance design to remind the user to 
drink to prevent dehydration and reduce the risk of falls. 
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Appendix A: Emotions for HOBBIT PT2 
According to user requirement “MuC 11” (D1.4) HOBBIT will be able to show emotions as 
part of the Mutual Care aspects. 
 
HOBBIT will express emotions based on:  
(i) its current battery level (e.g., neutral if battery level is above good, a little tired when 

battery level is not good, very tired when battery level is critical, sleeping when 
charging),  

(ii) the progress of the task at hand (e.g., happy when a command is successfully 
interpreted and executed, very happy when rewarded, sad when a task was not 
completed) and  

(iii) the ability to understand and interpreter user command (e.g., sad when unable to 
understand a command, wondering when more info is needed). 

 
Table A.1 lists emotions, facial expressions and when and for how long they will be 
expressed. Emotions are specified as commands in the task scripts so there are no conflicts 
in which emotion to show when. For example, when an emergency situation is triggered the 
concerted emoticon will immediately replace the current emoticon. 
 

Table A.1: List of HOBBIT emotions and when they are expressed. 

Emotion Facial 
expression 

When? For how long? 

Neutral 
(friendly 
and 
attentive) 

 

Default, when the battery 
level is above a good 
level 

Until other emotions temporarily 
replace it 

A little tired 

 

Default, when the battery 
level is below a good 
level, but above a critical 
level 

Until other emotions temporarily 
replace it 

Very tired 

 

Default, when the battery 
level is below a critical 
level 

Until other emotions temporarily 
replace it 
(HOBBIT will go recharging by 
itself as soon as possible.) 

Sleeping 

 

When charging the 
battery 

Until battery is fully charged, 
or until the user gives a command  
or a service activates a function 

Happy 

 

When HOBBIT correctly 
understands a command  
and when robot tasks are 
successfully completed 

For about 4 seconds 
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Very happy 

 

When HOBBIT gets a 
reward  
and when a user answers 
“Yes” to let HOBBIT 
return a favour. 

For about 4 seconds 

Sad 

 

When HOBBIT does not 
understand a command 
and when a robot task 
could not be successfully 
completed. 

For about 4 seconds 

Wondering 

 

When HOBBIT does not 
fully understand a 
command and needs and 
asks for more info, e.g. 
when ASR is not perfect 
and when the turntable is 
rotating during the “learn 
object” command. 

Until info is given and data 
processing is finished. 

Concerned 

 

When the emergency 
procedure is triggered. 

Until the emergency phone call 
has been finished. 
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