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Robotic cart development for carrying oxygen cylinder to support HOT patients
- Force control of the conveyance cart by front support I/F -
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Masatsugu IRIBE, Naoto MAETA, Kohei ONISHI, Ryota IKEDA, O.E.C.U., iribe@isc.osakac.ac.jp
Gen ENDO, T.I.T., Toshio TAKUBO, T.W.M.U., Mineko OHIRA, Higashinagano hospital

Home Oxygen Therapy (HOT) patients always need to be supplied high concentration oxygen, and they also
need to carry portable oxygen cylinders when they go out. However the oxygen cylinders seem to be heavy. So we
propose and develop new type of robotic cart for carrying oxygen cylinder to support HOT patients. Our proposed
robotic cart applies guide and lead style to carry oxygen cylinder by using the handle of two tight and left type
interfaces which has 2 force sensors to generate the robot's moving direction and velocity. In this paper we describe
the concept and principle of robotic cart operation, and then we show the effectiveness of our proposed feedback

control system of force-velocity impedance control.
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Fig. 1 Home Oxygen Therapy (HOT) and its patient’s going out
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Fig.2 Demonstration to HOT patients and the demonstrated
HT-type mobile robot (Photos are offered by J-Breath, NPO)
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Fig.3 The questionnaire performed to HOT patients
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Fig.4 Questionnaire results
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Table 1 Specifications of the developed robot

Dimension[WxDxH]

340x360x765~945[mm]

Weight

7.8kg(with batteries)

Power supply

Nickel metal hybride
12V.”4200mAh
Series connection

Actuation

DC-motor : TG-85R-SU
Drive gear: Spur gear(55:14)

CPU

SH2/7047(CLK/44.2MHz)

Velocitx ;

Fig. 5 Principle of our proposed mobile robot’s operation
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f: Force

vrer: Reference of the velocity

v Velocity

Fis): Filter
Cys): PID controlled
Gs): Controlled system

Fig.6 Control system block diagram
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Fig. 7 Developed prototype mobile robot and its design
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Fig. 8 System brock
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Fig. 9 Result of the velocity control experiment
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Fig. 10 As a result of viscous experiment



