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Natural human-computer interfaces (HCI) 
are essential in creation of future ubiquitous 
computing (ubicom) systems. Social robots 
are expected to enter into the consumer mar-
kets within 10 –15 years. Such robots could 
take care of many routine tasks that previ-
ously required human labor. Our research 
is motivated, for example, by the emerging 
needs of elderly care, health care, safety, and 
logistics. 

The human-robot interaction (HRI) should 
be natural, like human to human communi-
cation. Humans can interact with the robot 
by simple gestures, emotions or speech com-
mands. The human-robot interaction will 
take place locally in a “face to face” manner 
as well as remotely by using a mobile device 
and wireless communication.

Several computer vision methods are already 
available for supporting such affective inter-
action. Human faces, emotions, gestures, 
speech and even the walking style can be au-
tomatically recognized for example by state-
of-the-art Local Binary Patterns and their 
spatiotemporal extensions, developed at the 
Machine Vision Group (MVG), Computer 
Science and Engineering (CSE) Laboratory, 
Department of Electrical and Information 
Engineering, University of Oulu. 

The robot can utilize adaptive learning and 
mapping methods in its behavior and naviga-
tion. Intelligent Systems Group (ISG), also 
from the above mentioned CSE Laboratory, 
has a long experience in building intelligent 
indoor and outdoor robot systems. 

The project is expected to produce leading-
edge solutions for affective human-robot in-
teraction in smart ubicom environments. An 
intelligent robot will detect and identify the 
user and personalize and customize its serv-
ices according to this information. It will 
recognize the emotions of the user. 

Another important aspect is how the ro-
bots can learn their behavior and the tasks 
they are supposed to carry out in dynamic 
environments. The robots should have on-
line learning capabilities for adapting to new 
circumstances. The adaptation must be suc-
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cessful with different persons but also with 
the same person at different times. Short-
term learning is needed to customize the 
interaction based on the user’s personality 
and the current context. On the other hand, 
long-term learning is required in order to al-
low the interaction to continue to be engag-
ing over long time periods. 

Our objective is also to develop and study 
methods for utilizing the motion and em-
bodiment of the robot, combined with 
learning, in order to create a socially appeal-
ing HRI system.


