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Non-Industrial Stacker Crane Utilizing Human Manual Operation
-Operability Improvement with Extended SysML

describing the Mental Model of Users-

Rui FUKUT*!, Shuhei KOUSAKA*!
Tomomasa SATO*! and Masamichi SHIMOSAKA*!

*1 Department of Mechano-Informatics, the University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656 Japan

This research aims to develop a novel drawing method for describing mental model
of users in designing human cooperative robots. We propose a user model diagram as an
extended SysML (System Modeling Language). In the user model diagram, which is based
on a state machine diagram and an activity diagram of SysML, behaviors of a robot system
observed by users are drawn on a parallel with actual behaviors of the robot. As application
of our proposed system design tool, we select a pre-developed non-industrial stacker crane,
which stores/retrieves a container by human’s manual operation. To improve the instrument,
some sensors are newly installed and control software is upgraded based on the drawings of the
extended SysML. A usability test is conducted to reveal the correlation between the drawings
and the actual performances of the modified stacker crane. The results of the usability test
confirm that the extended SysML can be a superior tool to predict operational errors and
improvement of operability.

Key Words : Manual operational instrument, Extended SysML, Human-robot symbiosis, Mental model
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