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A Supplementally Automatic Door Device
for Hybrid Support of Humans and Robots
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This paper describes development of Automatic Door Device as a part of intelligent environment. This device, Robo-Door,
can release home robots from door opening/closing task and serve for handicapped humans as well. The characteristics of
the device are (a) easy installation by a wheel actuation, (b) compatibility of automatic motion and human manual handling
by a clutch mechanism. It was shown by experiments that Robo-Door achieved open/close operation of a door on typical
three kinds of floor materials and had enough safety against collision with humans and robots.
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Fig. 1: Conceptual image of automatic door device
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Fig. 2: Commercial products which opens a door automati-
cally by mechanical links
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(a) installing a device |
to a static door

(b) replacing to full automatic door

a hinged door
and slide door

slide type

types of door

folding type

roller blind type

*no interference
*easy manual openclose

*no need of

advantages
g door’s exchange

interference by *large space for door

opening /closing

disadvantages

“no interference

+installation compatible with a

hinged door

*Low usability for manual

open/close

=small space to install

= Low usability for hand motion
- Low sound/heat insulation

Table 1: Comparison of two methods, installing a special device or exchange of a door
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Fig. 3: Whole construction and block diagram of Robo-Door
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Fig. 7: Snapshots of automatic door operation experiment
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Fig. 9: the experimental result of collision detection
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