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What to do next? To train robots what people want, researchers of KIT use eye track-

ing. (Photo: Laila Tkotz, KIT) 

The term human-machine interface makes us spontaneously 

think of the gigantic humanoid fighting machines controlled by 

pilots in Guillermo del Toro’s action film “Pacific Rim” or of the 

red eye of supercomputer HAL 9000 in Stanley Kubrick’s “2001: 

A Space Odyssey.” But human-machine interfaces may also be 

much less spectacular, such as smartphones. Researchers of 

Karlsruhe Institute of Technology (KIT) are working on future hu-

man-machine interfaces that are not only user-friendly, but also 

adaptive. They are to recognize the needs of humans and to re-

spond to them. An example is an assistance robot for humans 

needing help in managing everyday life.   

Mobile robot helpers might assist persons with physical disabilities 

and enable them in this way to live at home longer. “Whenever other 

persons have to concentrate strongly, are stressed, or have a prob-

lem, we notice this and react by remaining quiet or offering help. Fu-

ture robot helpers are supposed to do this as well,” says Barbara 

Deml, Head of KIT’s Institute for Human and Industrial Engineering.  

Robot Helper: “Does It Get along with My Cat?” 

Researchers of KIT Develop a Robot Helper for Care at Home that Is to Recognize Human Needs. 

Surprising Challenges Result 
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The psychologist and engineer works on training machines capture 

the physical conditions and emotional states of people and behave 

accordingly. In her opinion, it does not matter whether assistance sys-

tems are used in a machine control room, the cockpit of an airplane, 

the operating theater or domestic care. “The principles of interaction 

between the human being and the machine always are the same,” 

Deml says. In any case, secure and practicable solutions are needed.  

The “SINA” project – a type of movable gripper – for instance, focuses 

on organizing hand-over processes between the human being and 

the robot. An example is a patient wanting a glass of water. In this 

case, novel sensors have to be used to recognize both contacts and 

approaches in order to prevent accidents. Another important point is 

the acceptance of robot helpers. “In surveys, patients asked whether 

a helping robot would get along with their cat.”  

One possibility to make machines recognize what we wish or what we 

will do next is eye tracking. “From where we look, how long our gaze 

remains locked on a certain point, or whether our pupils are dilated, 

conclusions can be drawn with respect to what we feel,” Deml ex-

plains. In addition, she uses measurements of physiological parame-

ters, such as the cardiac rhythm, muscle activity, or conductivity of 

the skin. These data are compared statistically by the machine. In 

case of deviations from standard values, the machine is activated. In 

this way, driver assistance systems might anticipate critical traffic sit-

uations by observing the driver or industry robots might protect work-

ers from excessive strain by reducing their working speed.  

Derivation of psychological states from physiological information is 

based on empirical studies and their statistical data evaluation: “We 

consider it important to carry out not only data-driven analysis as it is 

done in several deep-learning approaches in the area of artificial in-

telligence, but to work in a model-based manner against the trend,” 

Deml says.   

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 26,000 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 
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application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

Since 2010, the KIT has been certified as a family-friendly university. 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photo in the best quality available to us may be downloaded un-

der www.kit.edu or requested by mail to presse@kit.edu or phone +49 

721 608-47414. The photo may be used in the context given above 

exclusively. 


