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Power assist type mobile cart development to support HOT patients’ going out
- Study on user-following cart control applying impedance control -
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Masatsugu IRIBE, O.E.C.U., iribe@isc.osakac.ac.jp, Yuma SAITO, O.E.C.U.
Gen ENDO, T.M.D.U., Toshio TAKUBO, T.W.M.U., Mineko OHIRA, East Nagano Hospital

Home Oxygen Therapy (HOT) patients need portable oxygen equipment at the time of going out. However, the
currently-used oxygen equipment is heavy enough to discourage HOT patients from their going out. Therefore we try
to develop the power assist robotic cart which supports HOT patients’ going out. Especially we try to develop the
carry-cart type mobile robot which can assist HOT patients and be controlled by same operation of currently-used
cart. In this paper, we describe our proposed carry-cart type mobile robot and then show its effectiveness.

Key Words: Home Oxygen Therapy, Power assist, Mobile cart, Force control.

1. #¥E

TEEREFEWEYE (Home Oxygen Therapy, HOT) & 1%, JitgseD
KFLIEEFICH L CERREOBREL N =a—TF T a—T %
B L TRLONOHET 5 2 & Tl P ERE IR 2 RO xHiE
BIETH Y, BUEAATIIN 16 FANIRFTTHD. Z0
HOT I o BE BT 2 ERICIE, K 1IRT & 5 I
HBHER L REZNEESRED — N EEHTOILNERD D
B, TNHOMMmEARTDL Skg BOEELRD. TDI=
DICHFIZE > TAKE - DERRAHE LY, SHMEST
FICHEZ LN BICRDFERE/R->TnD. HOT BHIC
T BT U — MREMNC LD L, HOT BENIH L
BRER SR ABRR OMBETH S & omIZIT 55% (FRhalZs
88 4) IZED, ILICFELLAND &, EEFHBEOERN
METH D L DORIEN 68% (FMEIZEHS34) &, kbR
BRI TH D Z L DNERTE 5.
ZDXH7HEFEOFH, Fx X HOT BEN LY K#RIZ/H 9
DT EMAREE 0D L9\, MBFEMAZHE L T HOT AA#IC
BRET 28I Ry FERELTWS[2[E]. £LTED
B OBICIIEAME L ke R L S 2 EE LT, itk
MRIZE L AT b @mOnElTE 2 A M LB E 3 5 IR
fiiZp = — VB F N (B 2 ESECR[4] 72 &) ERAET,
BURCTEBEDOH HEEMEO B WEEAFRIFLERBET 2L T
FHERICHH 2 5@ EENEZ AT B8k Ry hOFEH %
HfELTWA.

Oxygen
Tank Oxygen

v

Courtesy by Teijin PHARMA inc.
Fig.1 HOT patients” going out with their portable oxygen equipment
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Fig.2 Overview of the proposed power assist cart
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Fig.3 The developed cart’s operating principle
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Fig.4 Hardware block diagram
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Fig.5 Control system block diagram of each drive wheel
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Fig.6 Transient response of the control system
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Fig.7 Experimental result of pulling force ('in doors )
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Fig.8 Experimental result of pulling force
(out of doors, pavement surface)
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Fig.9 Experimental result of pulling force in Esaka park
(out of doors, unleveled and inclining surface)

Fig.10 User evaluation test by HOT patient
(out of doors, unleveled and inclining surface)
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