
EDITORIAL

Interfaces for humans: beyond keyboards and mice

The studies improving the interaction between humans and computers have been a prolific research 
area since the origin of computer science. The main interest of these studies lies on the definition and 
creation of easier interfaces to use and understand. 

Interaction interfaces with computers have changed drastically during the last decades. Initially, the 
only way to interact with computers was using complex hardware based on switches, without any 
graphic feedback, but paper tape. Later, the development of bi-colour screens allowed the use of direct 
input using keyboards, which allowed the creation of the first text-based graphic interfaces. These text-
based interfaces were the first to provide direct feedback to the user. Advances in other technologies 
such as graphic cards, processors and the advent of the mouse allowed the creation of more complex 
and advance graphic interfaces, where the text was just a part of the software and other structures, 
such as diagrams, graphic illustrations of objects and 3D representations of concepts, which became 
an important part of the interface. Few years ago, other models of interaction appeared, such as touch 
displays, gesture-based interaction, virtual reality environments and even direct human brain-computer 
interfaces that will change even more the way we interact with computers. 

The progress on interfaces that resemble human interaction with the real world (usually known as 
“natural interfaces”) is becoming more common. New approaches such as multi-touch systems, 
luminous rooms, gesture interpretation devices, and tangible user interfaces aim to generate interfaces 
able to provide a more natural and “real-world like” interaction between users and machines. The 
advances in the last 40 years have addressed those needs and two specific areas have presented a 
radical evolution: multi-touch and gesture-based interaction.

The multi-touch term refers to devices capable of retrieving position information of several contact 
points on a touch sensitive surface. Generally, these systems provide direct feedback about the 
interaction in a separate screen or, as it is typical nowadays, directly on the contact surfaces that also act 
as displays. The evolution of multi-touch devices has provided a new opportunity to develop interactive 
software based on the use of the display area as an interaction surface, making easier the creation of 
more user friendly systems. Nowadays, touch devices are accessible to everyone, becoming part of 
several areas of the social interaction. Devices such as mobile phones, video game consoles, laptops, 
etc., are more common every day. Moreover, the use of touchable interfaces has been demonstrated to 
increase and improve the understanding of software metaphors, increasing productivity and reducing 
the learning time, triggering cognitive and affective factors that can not to accessed under the use of 
traditional interfaces. Other aspect of multi-touch systems that has been established, especially the 
table top devices, is their advantages on collaborative interaction applications: interfaces systems that 
support control and interaction with information simultaneously by multiple people receiving feedback 
for their actions, which provide new opportunities for designing novel interaction mechanisms. The use 
of multi-touch interfaces and other interaction technologies can improve collaborative tasks based on 
these devices. 3D representations on multi-touch interfaces had shown promising advances, especially 
in displaying and manipulating 3D data.

Gesture based interaction is another prolific area on new and more natural interactive systems. The 
area that is really thrusting the advances in interaction is the video game industry due to the need 
to provide new levels of experience and much higher interaction between the users and the systems. 
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Also, many of the video game interaction system’s advances have been used in scientific areas (i.e., 
as graphics, tracking, body motion analysis, etc.), mainly as new hardware devices for acquisition 
making that technology available to everyone. Depth capturing devices have provided new mechanisms 
for interface systems, as it was shown by Microsoft Kinect’s research progress in this area. This 
technology allows the design of three-dimensional interfaces that can be manipulated by the use of 
gestures, giving the users a more natural way to interact with information. The combination of 3D 
interaction with 3D representation of information also increases the understanding of the tasks related 
to the interface, minimizing the time and amount of training sessions. 

Nowadays, three-dimensional graphical interaction is a common element of many applications. 
Attempts to provide a bridge between the real environment and the computer interfaces have become an 
important topic in human-computer interaction research. The significance of these Human-Computer 
interaction challenges have been addressed by several researchers in the last few years, highlighting 
the importance of creating new communication methods between humans and computers, replacing 
traditional methods and devices.

Given the presented evidence, it is not surprising that companies and governments all around the world 
spend huge amounts of money on research and development of new interfaces, especially aiming 3D 
interfacing. A clear example of how important is the development of new human-computer interactive 
interfaces can be seen in the report of The Networking and Information Technology Research and 
Development (NITRD) program of the government of United States, where the estimated spent for 
2015 for human-computer interfaces research and development is US$284.49 million. In the case 
of the industry, several billions have been spent on the development of new interactive devices for 
humans. The development of the RealSense technology by Intel, Oculus Rift’s hardware to provide 
a new level of interaction and devices such as Tango Project by Google and the new Kinect One by 
Microsoft, show that the continuous improvement on styles of interaction is still needed and an open 
area for research and development of new technologies.
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