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Introduction
A physically close interaction with robots has to be easy, safe, intuitive and individually adapted to the human interaction partner. In order to achieve a
human-centered interaction with a robot, the observation of the user's experience gives important information about the human being and his
feelings. Factors such as emotions and learning play an important role [1].
Currently I investigate the influence of emotions, namely frustration, on learning processes, the quality of interaction, and acceptance in humanrobot interaction. Frustration is one emotion that can occur during an interaction with a technical system when expectations of the technical system is
not fulfilled [2].

Human-Robot Cooperation Experiment
Humans interact with humanoid robots and robot arms. The robot is located in a zone that humans are not allowed to enter. In the cooperative task,
the human should learn in which way the interaction succeeds best to trigger the desired action of the robot to achieve a common goal. Depending
on the test group, the participants pass through different levels of frustration during the collaboration. How much frustration influence learning
processes is measured. Furthermore, evidence on how robots can be developed to prevent frustrating experiences can be identified.

Goal in the cooperation
The human has to find out what trigger gesture or word does the robot respond to and throw three balls (yellow and blue) into the corresponding
containers with the help of the robot.

Equipment and methods

Execution
1. Approach the robot and ask it to
remove the ball

Level of frustration
2. Ball handover
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Objective and subjective methods
Juggling balls

Setup
The robot is located in a zone that humans are not
allowed to enter. The colored baskets are in the
area of the robot.
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3. Choice between acoustic or visual
trigger to provoke desired action
(delivery of ball by robot)

4. Ball release by the robot

5. Repetition of steps 1 to 4 until the goal have been achieved

Outlook
The knowledge of the experiments can be used to measure and minimize frustration. The information about the human condition during the
interaction can be applied for the robot actions. The robot is thus enabled to support the abilities of humans. With that the quality of interaction and
acceptance is improved. This knowledge can serve as a basis for (further) development and therefore acceptance of robots.
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