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Development of oxygen transport cart that uses inverted pendulum control
- Performance evaluation by the experiment -
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Abstract: In this paper we propose a new type of power assist cart for Home Oxygen Therapy patients. To achieve the
purpose, we adopted the inverted pendulum control technology to operate the cart, and also adopted the differential gear for
actuation unit to enable passive turning control. And then we investigated the cart's effectiveness and proved its availability.

Key Words: Home Oxygen Therapy, Power assist cart, Inverted Pendulum control, Passive turning by differential gear

1. #8

1EEHRFEHEE (Home Oxygen Therapy, LI HOT) & 1%, EiC
18 1 B ZEME it 88 (Chronic Obstructive Pulmonary Disease, LA
COPD)IZ & » TMHEREDME T L 72 B (TR L TAT 9 SR TE
Th%. COPD 1%, EITEZNaDMIZEENDHEWE %W
BIEFET 5 Z & TIICRIENE L, KRINIE NI LR TE
WZRDIFEROBHTHS. F7-, BIESEDL I EREE LW
EOLOTHY, BEBIZIE FAULEHEESN TS,

COPD HBAITIMIEEEDIK TIC X 2 M OREHETRIE %1 5
720, hea—F IR F2a—T7 2N TENLERE
DIEFEMRT I LERDH 5. BEITHOT 2 EET 52 LT
ABELTIHEET L2272, HETH®AGEOHE AR -T2 F
FMFEERNT D ZENTE D, TOD, EERIIIREE
Mtz HEICEE, SRS &/ NBIOEER ARFE AR X
ZEAOMRE D — MCRE TEBIE SR & 722 5 (Fig.l).

COPD DIEHE CIX B OMiFiAZ By & L CiliE 72 EB 23
ghé Sh, WHERERERS TS, L, BiTo#E
FAMBER~NL, V¥ a2 L—F R EOMNEMN, BT 5720
Ok — P 2dbY b LB L% kg 122V, MEERENME T
LI-BEORENRAH L RoTWD. £, FITh— 1%
FlEfe 2T o R ARIC L 2R Y
FICBEZ b BN BIZRBBE LD RV 22T,
ARFGETIE HOT BE DA B & L, 1 — ME#RED
NEBRT DL 972U =T U R NMIOBEHER o~k I —
N OBRFEET D .

Oxygen Cannula

Tank Oxygen TP\
. TN
g - 5o

Offered by TEUIN PHARMA LIMITED | = ris
Fig.1 Portable oxygen tank and it’s carrier
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Fig.2 The power assist method
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Fig.3 Developed cart
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Fig.5 System construction
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m[kg] : Mass of body

M [kg] : Mass of wheels and drive shaft

€ [m] : Length between the wheelaxis and
A mlC The gravity center of body
2 1[kgm?]: Moment of inertia of Body

J [kgm?]: Moment of inertia of wheels

r [m]: Radius of wheel

C [Nms]: Viscosity coefficient of body axis
g [m/s?] : Gravity acceleration

6 [rad] : Angle of body

o[rad] : Angle of wheel

x [m]: Position of cart

Fig.6 Modeling of the system

Tablel Parameters

m [kal 3.85
M [ka] 2.25
L [m] 0.1

| [kg-m?] 0.0878
3 [kg-m?] 0.849x107
r [m] 0.0725
c [N-m-s] 0.0586
g [m/s?] 9.8
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Fig.7 Experimental result
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Fig.8 Experiment of the traction
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Fig.10 Results of evaluation experiments



