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From our ethnographic studies on various kinds of museums, we o5 Inforination atirfaces’ and % HCD: U

discovered that guides routinely propose questions to visitors in ST > Flaoes anc preyenaton (e-g- Jiser
order to draw their attention towards both his/her explanation and Intexiaces = btexnction styles.
the exhibit. The guides’ question sequences tend to begin with a

pre-question which serves to not only monitor visitors’ behavior General Terms_

and responses, but to also alert visitors that a primary question Design, Experimentation, Human Factors.

would follow. We implemented this questioning-strategy with our

robot system and investigated whether this strategy would also Kevwords

work in human-robot interaction. We developed a vision system Interaction analysis, human-robot interaction, computer vision.

that enables the robot to choose an appropriate visitor by
monitoring a visitor's response from the inmitiation of a pre-
question to the following pause. Results indicate that this
questioning-strategy works  effectively in  human-robot
interaction. In this experiment, the robot asked visitors about a
photograph. At the pre-question, the robot delivered a rather easy
question followed by a more challenging question (Figure 1).
More participants turned their head away from the exhibition
when they were not sure about their answer to the question. They
either faced away from the robot, or smiled wryly at the robot or
at each other. These types of behaviors index participants’ states
of knowledge, which we could utilize to develop a system by
which the robot could choose an appropriate candidate by Figure 1. The robot asks an easy pre-question followed
computational recognition. by a challenging question.
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Abstract

The accuracy of the grinding robot's vision measurement system directly affects the
machining accuracy. This study proposes a calibration method of the visual
measurement system installed on the fourth joint of the ceramic billet grinding robot.
This calibration method includes two steps: preliminary calibration and precise
calibration. Preliminary calibration is to fit the transformation matrix between robot
frame and vision measurement system frame by describing the same workpiece in
different frames. In the precise calibration, the visual measurement error compensation
model includes the kinematics error of the robot and the preliminary calibration error.
The experimental results show that the calibration method proposed in this study can
calibrate the three-dimensional (3D) vision measurement system of the robot with high
precision. Besides, the repeated measurements of the same spatial point by the vision
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