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Abstract. Human communication always used gestures, movements and ex-
pressions as oral language support. Certain gestures are so commonly used 
around the world that are understood throughout different cultures and times, 
such as a wave or thumbs up. Natural Interaction is a way to apply this concept 
to user interfaces in computer systems. In this paper we discuss about the use of 
Natural Interaction features in a telemedicine system. More specifically, we 
demonstrate the use of natural interaction interfaces for control and manipula-
tion of 3D objects inside Arthron tool. Arthron is a telemedicine tool used for 
surgery transmissions. 
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1 Introduction 

Making a brief retrospect we can identify the evolution of these devices through the 
command-based languages, through the graphical user interfaces (GUIs), and finally 
the direct manipulation with the advent of the use of the pointers (mouse). From  
the rise of touch screens, the use of cameras in the analysis of user actions and the 
creation of devices that allow us to use technology more easily. For example, the 
Kinect that enables us to think about the development of more sophisticated and 
natural user interfaces. The Natural Interaction (NI) studies ways that humans can 
interact through humans five senses, be that with gestures, voice commands, corporal 
expressions or human body parts detection and identification [1,2,3,4]. 

Natural User Interface or NUI is the used to refer to a user interface that applies 
concepts of natural interaction in its construction [5]. NUI is considered a new inte-
raction paradigm, since the old and known WIMP (Window, Icon, Menu, Pointer) use 
concepts of interaction with devices themselves, i.e., there is the use of keyboard or 
mouse to access any part of the graphic interface, what is not considered as natural 
interaction, since using such hardware is not part of the naturalness of human being. 
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Telemedicine or eHealth is one area that could benefit from this kind of technolo-
gy. The widespread use of computer systems in healthcare is now a reality. Systems 
that can connect doctors, patients and students or make possible the evaluation of 
diagnostic tests from distance are good examples. Trends in telemedicine are systems 
that are capable of adding more advanced modes of interaction, such as three-
dimensional interfaces and natural interaction. 

2 Interaction in Telemedicine 

It is clear from the literature [07] that the term telemedicine encompasses many 
different technologies, used in different ways. According to a review [07] that 
compares the provision of patients using face-to-face care with care using 
telecommunications technologies, sometimes telemedicine appliances make use of 
ongoing technologies or they are stimulated by enthusiasts more than clinical needs.  

One example of technologies well-done applied in Telemedicine issues is the Vir-
tual Reality. According with Gamberini (2001) the use of VE (Virtual Environment) 
lets users navigate and interact with a three-dimensional environment in real time. 
The use of VR features brought many real possibilities to Telemedicine systems, such 
as the remote manipulation of equipment, remote procedures training, interaction with 
anatomic models. This kind of feature is special useful  for student training, surgery 
planning and also neuropsychological rehabilitation [08]. 

Telemedicine is a multidisciplinary field that can aid many aspects of health care, 
one of those is prevention. In this field, motivating factors and incentives are neces-
sary to convince people to do sports, exercises, change nutrition type or composition 
and have a healthy lifestyle. This action can prevent diseases or obesity and cardio 
problems. To accomplish this task the serious games are an excellent opportunity, 
besides prevention they can also help with rehabilitation and therapy. Clinical feed-
back such as movement data can provide medical experts with useful information 
regarding patients’ home training [09].  

In order to use a more realistic game environment it is necessary to have some kind 
of equipment that provides for user a natural and transparent interaction. So that the 
experience is as natural as possible. In other words, we need to improve Natural Inte-
raction (NI) features or using a Natural Interaction Interface (NUI). We have many 
options to develop this kind of features, different equipments and software. As a low 
cost alternative the Microsoft Kinect can be used as a full body input device. There 
are examples for telemedicine that uses NUI through Kinect, such as patient assis-
tance and monitoring. In [10] is discussed a system that provides information about 
the exercises and gives feedback of the patient performance, also allowing the therap-
ist to observe sessions remotely and recording them. Another example is discussed in 
[11], where the Kinect is used for improving stroke rehabilitation. This work shows 
different implementations using Kinect and evaluates them, showing the suitability of 
Kinect for being used in such application. González et al (2012) discusses the use of 
Kinect and Wii Balance Board as a low-cost alternative to estimate the center of mass 
of patients. This solution is closely related to human motion stability while walking 
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and standing and it is very necessary in an increasingly older population. Otherwise, 
using Kinect and Wii, instead specific equipment, is a solution more accessible and 
portable. This solution can be also used for rehabilitation, motion stability assessment 
and balance training. Another telemedicine scenario that suits well with NUI through 
Kinect is the distance learning and training. For example, the use of NUI for better 
teaching-learning user interfaces. Medeiros et al (2012) presents a solution for enrich 
the user experience in a telemedicine system called Arthron as detailed in the next 
section. 

3 IN Features in Arthron 

The proposal of IN features for Arthron [18] was based in the need of a better user 
interface solution for 3D manipulation improved by our own experience in using 
Arthron for telemedicine activities. Besides, a “handless” user interface is very 
suitable for surgeries rooms and also telemedicine rooms.  

The GTAVCS [19] developed Arthron tool which is a remote management tool for 
capturing and distributing multiple simultaneous streams of media to provide support 
for several video-collaboration scenarios, as broadcast surgeries in the context of 
telemedicine. The Arthron main feature is to offer the user a simple interface for han-
dling different sources/streams of media simultaneously. Therefore the user can re-
motely add, remove, configure the presentation format and schedule the exhibition in 
time and space of media streams as shown in Figure 01-(a). 

An innovation of Arthron is to provide the possibility to manipulate 3D objects, 
especially human anatomical structures, while viewing other streams, such as video. 
The addition of these 3D models is especially useful as a didactic resource focused to 
distance training and learning. Through this feature the physician-teacher can show 
students in an integrated manner to live video, models that demonstrate the normal 
organs function, tissues or structures of the human body. In Figure 01-(b) we present 
the integration of 3D models to Arthron tool. 

 
 

      

Fig. 1. Arthron User Interfaces. In (a) The interface for video manipulation and in (b) the 3D 
models used in a surgery transmission with Arthron. 

In the 3D model manipulation section of this application was introduced the con-
cept of natural interaction with the Kinect tool. This feature makes it easier the use 
and manipulation of the 3D models while viewing other flows managed by Arthron. 
After all in Telemedicine the using the hands and touch prevent simultaneous  

(a) (b) 
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execution of medical procedures due to sterilization. In this sense the interaction 
without touching devices to manipulate 3D objects makes it possible that the physi-
cian can control and manipulate three-dimensional models during surgery. 

As we mentioned before, the main goal of using IN features in Arthron was an  
alternative way to access the control functions used for 3D manipulation. So a gesture 
vocabulary was defined to identify the users modes of interaction. Figure 02 shows 
the main features which are used to interact with the application. 

 
 

       
(a)                                                   (b) 

Fig. 2. IN in Arthron. In (a) gestures vocabulary, where it shows how to start the both hands 
tracking, starting with the left hand. In (b) interaction with Kinect, the doctor is manipulating 
3D models using Kinect. In this experience we are using a video wall with multiples video 
streams and the 3D models are loaded together.  

For development IN features in Arthron we used the Microsoft Kinect to capture 
the depth image stream and the framework OpenNI to assist the depth stream  
processing. The Tracker component recognizes gestures and begins tracking the  
identified hand. The Renderer component then receives the hand tracking and decides 
how to manipulate the 3D object. To better understand the application you need to 
know that it was developed in a distributed manner. Components Screen, 3D Object 
and Gesture are used to interface with the user, access the 3D objects and interpret 
gestures, respectively. 

4 Discussion 

This work was developed focusing on the benefits that the use of Natural Interaction 
would provide for e-Heath or Telemedicine systems improvement. The Kinect was 
used to add movement detection to a preexistent tridimensional application, though 
OpenNI framework for Kinect. The primary results of user experiences figure that 
telemedicine systems as a large field of research and innovation for IN features. 

So, IN is a “natural” user interface and it can improve, specially for complex  
systems, a easier way for interaction. On the current work stage it is possible to  
adapt the proposed solution for others scenarios of application, as training and remote 
manipulation. 
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