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Inverted pendulum type cart development to support HOT patient’s going out
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Abstract: Home Oxygen Therapy (HOT) patient’s is load conveyance cart with oxygen apparatus when going out, but the
burden on patient is big because it not lightweight. Therefore, in this study, develop an oxygen apparatus conveyance cart
supporting going out of the HOT patient. And the cart control is adopt Force control where applied Inverted pendulum
control to for prevent the fall of the cart. In this paper, perform movement control of Inverted pendulum control and Force
control using dynamics simulation (Open Dynamics Engine, ODE) Examination of the conveyance movement by Inverted
pendulum control and Force control. And machine designed the oxygen apparatus conveyance cart body.
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Fig.1 HOT patient’s going out

T—X 1L COBERBEZITY. TOKE, T—X 17
THEMBEMEZAT 5 72ic, BREIEICESRELZ A L,
S FER B EZ fRE & 5. ISR R 21T 72 9
DO I AEEE Y IEEE Y s m— X
J—xzra—Xp3@Eor Va2 HNnD.

CIND—=TF R MEMEDIRE

BINLIR TR O JFELE, FAE WS LT S 2 VERIC
THHEORERUTHD. BICENMIN L FMICFE42T
D2 E T, BOVM R E RSO OB WERITENDIR
MeZE-oZ ENHRS., ZoMEAFMLT, 1—hE
BIRFIZIEL T — FMEL Z &2 b720, TOAER
U THREL, O FBA~T— NRBEITHZ LT
BEISAEEZ1TR D .

UL L7 t, BINLIRTHIE O A& RA\Wiz b — s O
TERIE IR WERIEEN S O AR - 720, 20 BT
BINIRT-HIBI OMEZEICH VD, T— b O LB FE A
DOEE MDD ZETT 7 Fax—H ZEE) L CBEIX
BTAEATON, EBRIIZ—FPBITEEZ BRI L7121
J1— MCHENRET D0, BEIXEBIEZBGT D
FCICHBENA A L. Z D7 DRBISLIRHI 8 0 2
TOBESHEBIE T+ R BEMERE LN 5Tz

T TABE T, X0 E SRS EDEELO
72 OISR I ATl 2 AN+ 2 = & TR ErE O
m EERA D, BRI, Fig2 DX oIy RACE
NV E2EHTD LTy FMTHND &7 R
D, B L BEEE 2 AT D 2 & ThHRIEOM
IMZERRD.

move at speed
proportional to puwe;,\

& y 4

4 \) o d
y {

Equilibrium point Add force to handle

Fig.2 Method of the power assist



3. BiERIE R DERE
3-1 ISR T O HlEFR

AR TIIEE L ¥ = L — & & MW THISLIR 751 217
729 . HIEHRRFHCH W HIE RO ) FET V& Fig.3
WY, ZONFEETADLESH TR EHT 5. 2o
& ZEINLIR T O Wl ST CRIBAL A i L 7R e %
LWz, HAFEREZRQ)ICRT.

Fo, IREEAEXIIX=[x, % 0, 6]Tt L, x&zAAEN
B, XEARRELE, 0% ARIRAE, 0% RIKAHRE L ERT
5. RETZT 4 — R 774 03kE L, FEEDT A —
HEEEREIT - BICEHHTS.

m[kg] : Mass of body

M [kg] : Mass of wheels and drive shaft

€ [m] : Length between the wheelaxis and
The gravity center of body

IG[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

¢ [m/s*] : Gravity acceleration

6 [rad] : Angle of body

o[rad] : Angle of wheel

x [m]: Position of cart
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Fig.3 Modeling of the system
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Fig.9 Construction of the new handle interface
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Fig.10 Characteristic examination of FSR
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