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Strategy to Operate Cylindrical Interface
- Operation difference according to the size of the cylinder and that of the hand -
(Asso. Prof. J. Ota and Dr. N. Miyata@DHRC,AIST)

Various types of switches or levers (interfaces) are available to realize the same function such as
switching the discrete status or adjusting continuous value. When people are in a hurry, they are
apt to operate the given shape of interface as induced by the interface itself. Therefore the control
failure occurs if the interface requires different operation from what it induces people to do, which
results in serious accident. From the viewpoint of avoiding control failure based on such
inconsistency, it is important to estimate human's intuitive operation of the given interface in the
stage of design. As a first step of the research, we observed how people operate different
cylinders with various height and diameter (size) when they assume them as an interface "to switch
discrete two statuses” or "to adjust continuous quantity.” The operation difference boundaries were
examined with respect to the cylinder size change and the hand characteristics in size. Five kinds
of operations were observed; pushing, rotating, sliding, tilting, and pulling. (Fig.1) The boundary
between the tilting operation and others was found to be related to an aspect ratio, the proportion
of the diameter to the height. (Fig.2) Also the direction to approach cylinders was found to change
from top to side according to the height increase and the boundary height of operation change was
related to the palm width. (Fig.3)
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Fig. 2 Boundary of the "tilt" operation from others
g S 95
298%a
g g g |2 - 90 .
5825 ® .
2 ocd&E'p 80 Y
DL 82 75
S L. 08N .
I © @ ¢ 70 -
oS =) e
= ) 65 ‘
78 80 82 8 8 8 90
Width of Hand[mm]
Fig. 1 Various ways to operate Fig. 3 The Height of cylinder that approximate direction to
cylinder-shaped interface grasp changes from top to side according to the hand width
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