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Development of Smart User Interface to Enhance User Performance in Adjusting Automation

—Extraction and Externalization of Functional Semantics of Automated Weighment—
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Abstract — This paper presents a practical study on developing a smart user interface
for supporting human works of adjusting complex mechanical systems, focusing on the
actual automation of computer-controlled multihead weighers. Based upon the theoret-
ical framework of Ecological Interface Design, the inherent functional structure of the
work domain is clarified in terms of means-end relations, thereby visualized on the screen
displays to encourage the human operator’s ‘“direct” perception of the meanings or val-
ues of his/her practicable actions to the automated processes. A comparative experiment
using test users with a variety of skill levels is conducted to examine the effectiveness of
this redesigned user interface. The result confirms that the well-considered user interface
can facilitate unskilled operators appropriately evaluating and effectively responding to
their immediate work situations, which will thus take the place of the experts’ knowledge

and insights on the works as one of the distributed resources for cognition.
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1 HAEFEEE CCW-R-214W
Fig.1 Multihead weigher CCW-R-214W.
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Fig.2 Constituent processes of a multihead
weigher system.
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Fig.3 Part of the work domain model for the multihead weigher.
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Fig.4 The current version of control panel to
condition the feeders’ behaviors.
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Fig.5 The ecological version of control panel
to condition the feeders’ behaviors.
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Fig.7 The topological chart to represent the
current weigher status with its target
and historical context, and an indica-
tor of a pseudo behavior of the system
in response to the user operations.
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Fig.8 The work environment with a real ma-
chine for the experiment.
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Fig.9 Photograph of a test subject operating
the machine in the experiment.
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Fig. 10 Performance distribution of weighers
conditioned by all subjects.
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Fig.11 Comparison of the two Uls in terms of
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