
障害者とロボットの部屋間移動を支援する後付型ドア自動開閉装置
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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1 緒論
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Fig. 1: Conceptual image of automatic door device
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2 要求仕様と実現方法

2.1 室内ドア自動開閉のための要求仕様
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2.2 家庭内ドア自動開閉の実現方法
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2.2.1 ドア自動化方法の検討
a

b
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Table 1

2.2.2 駆動方式の検討

Fig. 2 [8, 9]
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Fig. 2: Commercial products which opens a door automati-

cally by mechanical links

Robo-Door

2.2.3 車輪駆動によるドア自動開閉のための機能分析
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Table 1: Comparison of two methods, installing a special device or exchange of a door



3 機構の設計と実装

Robo-Door Fig. 3

Robo-Door Fig. 3
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Fig. 3: Whole construction and block diagram of Robo-Door

3.1 電流センサを用いた衝突検知機能

Robo-Door

U RD HPS-3-AS

3.2 クラッチ機構を用いた手動開閉時の負荷低減機能
Robo-

Door Fig. 4
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Fig. 4: Detailed description of the clutch mechanism

3.3 磁石とホール素子センサによるドア位置特定機能
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Fig. 5: Magnets and Hall-effect ICs for detection of the door

position

3.4 分割構造の採用によるドアへの簡易取り付け機能
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Fig. 6: (Left) Fixing the unit to the door without a punch,

(Right) Slide mechanisum for driving force optimization

3.5 スライド機構を用いた駆動力獲得機能
2.2



Fig. 6

4 実験
Robo-Door

2 1 2

4.1 ドアの自動開閉実験
[実験の設定] Robo-Door
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[結果] Fig. 7

Fig. 7 3 Robo-Door

� �

�

Fig. 7: Snapshots of automatic door operation experiment

[考察]

4.2 衝突検知・停止実験
[実験の設定] Robo-Door

Fig. 8
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Fig. 8: Snapshot of collision detection experiment

[結果] Fig. 9 Fig. 9
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Fig. 9: the experimental result of collision detection

[考察]
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5 結論

Robo-Door Robo-Door
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