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1. INTRODUCTION 
The focus of this work is to conceive, evaluate and implement 
scenarios for the deployment of humanoid service robots acting as 
support for elderly people in the household. Why is this of 
interest? 
„Low fertility and an increased life expectancy of 78 years for 
men and 83 years for women have introduced a pronounced aging 
process. “ [1] 

This demographic change in Germany and its consequences has 
been a common concern for years. One aspect of this is that 
experts recognize that caregivers will not be able to handle the 
increasing demand for home care services in relation to the aging 
society. It is time for alternatives and additional possibilities! 

2. THEORETICAL PART 
In the theoretical part of the work, different topics were examined 
for scenarios with service robots which affect the lives of the 
elderly. One major part of it deals with the human-robot-interaction 
combining the artificial intelligence for acquiring the current state-
of-the-art technologies and adapting it to their requirements. In 
addition, the study "Mein Freund der Roboter: Servicerobotik für 
ältere Menschen eine Antwort auf den demographischen Wandel?" 
by Sibylle Meyer brought interesting findings through a survey on 
robotic service. In this study most respondents expressed a wish for 
voice control in order to interact with the service robot as it is the 
most natural way of communication and seems to have the smallest 
rearrangement for the user. In this case, the user expects an adaption 
by the robot when interacting, not vice versa. Additionally, the 
service robot needs to be polite and kind. For the future 
development it will be necessary to include the target group: the 
study reveals that elderly people are not critical of the robotic 
service as long as there is a visible strong benefit for them in 
considering their wishes and fears. 
 
Regarding the human-robot-interaction, the safety for human 
beings is also an important subject, so the guidelines of the ISO 
13482 were discussed and	 considered for the actions and 
construction of a service robot. The most important conclusion of 
this part regarding the safety of the robotic service is the emergency 
stop, so that in any situation the user is able to stop the robot without 

physical contact. Another important component is the surface of the 
robot, which must not have sharp edges or anything similar. 

3. EVALUATION 
For the evaluation of the service robot, a helpful approach was to 
analyze the current market of robots and to take a look at the current 
products which support elderly people at home, especially in 
combination with a smart home. In this aspect, the idea combines 
both systems by using their respective advantages: The technology 
of the smart home is easy to integrate at home, but it is also rigid 
and localized. The robot is flexible, moveable and represents a good 
access point for interaction by communicating with the user in a 
humanlike form. By connecting both technologies, the robot could 
inform or warn the user if, for example, he or she had forgotten to 
switch off the stove or open the window or if the indoor air quality 
is poor. 
Another important and significant aspect was to analyze the barriers 
to acceptance, especially concerning the visual appearance of a 
humanoid robot, for example by discussing the phenomenon of the 
‘uncanny valley’.	[3]  
The findings in this regard were that the optimal height of a service 
robot is about 140 cm, larger robots can appear dangerous to elderly 
people. Furthermore, the robot should have a humanoid shape but 
still be clearly distinct from human beings. Having childlike 
proportions, meaning for example big eyes and a big head, is also 
a good attribute of a service robot which affects the user’s 
emotions. The robot Pepper from the company Aldebaran is a good 
example (Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. A good example for a humanoid robot, 

having childlike proportions and the right height: 
Robot Pepper [5] 



Another approach of the work was to find out why robots in Japan 
have such a high acceptance in contrast to Germany. The main 
aspects in this case is, on one hand, the cultural history of Japan, 
characterized by the Karakuri dolls and the numerous Manga 
heroes, and on the other hand, the great support of the government 
regarding robotics, considering that the government in Japan has a 
higher priority comparing to Germany. 
 
On the basis of this research, important findings could be put 
together in the evaluation of possible scenarios.   
 

4. IMPLEMENTATION  
By taking all these findings into account, the requirements for a 
service robot could be evaluated and finally three scenarios 
specified. 
 
The first scenario deals with the monitoring and analysis of the vital 
data and body functions of the elderly person, informing the 
emergency services if necessary. Additionally, the weight and 
hydration of the user will be checked and, if needed, the elderly 
person will be reminded to drink something or to take the needed 
medication. 
Via an additional web interface, authorized people can see and 
control the collected data.  
 
The second scenario concerns active interaction. In this scenario, 
the service robot gives the elderly person cognitive and physical 
suggestions for preventing or slowing down diseases like dementia. 
The interaction can be done by a vocabulary and movement 
training. 
 
The last scenario was implemented by using the NAO robot from 
the company Aldebaran Robotics, [4] shown in Figure 2.  
In this scenario, the humanoid robot acts as a buddy for managing 
the tasks of elderly people so that they can participate in public life, 
an important component for an independent and self-determined 
life. 
 

5. CONCLUSION 
This last section provides a summary of the main basic skills and 
requirements that apply to all service robots. It is certain that special 
use cases, as mentioned in section 4, will need additional 
requirements. The requirements are divided into the three 
categories safety, human-robot-interaction and hardware. 

The ISO 13482 safety requirements were designed for personal care 
robots. Regarding the safety of a service robot, the compliance with 
this specification is necessary. For example, the use of lightweight 
components for the construction is prohibited and no sharp edges 
on the surface of a robot can be used. The hardware must be very 
agile and in addition, the robot must be able to be stopped by the 
user at any time without physical contact.  

The robot has to interact respectfully and politely with the elderly 
person. The speech, as the communication channel, requires the 
smallest adjustments for the user and it is desired that the service 
robot be able to speak in a natural way with an older person and to 
recognize spoken words. In order to integrate the robot into the 
everyday life of an elderly person, the robot needs a self-learning 
artificial intelligence which interacts with a decentralized learning 
platform via the internet (cloud). 

In order to act autonomously, the service robot must be able to 
locate its position indoors for orientation and navigation in order, 
for example, to go to its docking station when the battery is nearly 
empty. Sensors on the robot are necessary for recognizing touches 
and their intensity. The appearance should be humanoid, but clearly 
distinct from human beings, the optimal size of a service robot is 
about 140 cm.  
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Figure 2. The humanoid robot NAO 
was used for implementation. [4] 


