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Study of escort type robotic cart development to support HOT patient’s going out
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Abstract: Home Oxygen Therapy (HOT) patients need portable oxygen equipment at the time of their 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 escort type cart which moves next to the users. We propose new operation interface device which has high
reliability and capability of easy-understandable operation, and then we verify its validity by dynamical simulation
applying Open Dynamics Engine. In this paper, we report the result and show the effectiveness of our proposed interface

device.
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Fig.1 Escort type robot and handle
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Potentiometer
(TCQ96A02,
TOCOS)

Force sensor
(FSR408,
Interlink Electronics)

(d) Detection principle of operation IF
Fig.2 Operational interface model
Tab. 1 Operational I/F Spec

Height 175[mm]
Width 165[mm]
Depth 100[mm]
Setting Weight 2.5[Kg]
Length 144[mm]
Diameter ® 30[mm]
Movable scope -22.5 ~ 22.5[deg]
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Tab.2 Input and output signal list

Vg Moving velocity of right wheel
A Moving velocity of left wheel
F Output force

Or Turn angle of right tire

0. Left angle of left tire

(€] Output rotation angle
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Fig.3 Drive unit used in simulation

Tab.3 Set parameters list

Ks Kr
Pattern A 1.60 145
Pattern B 5.00 14.5
Pattern C 1.60 30.0

Fig.4 ODE model
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(DAccelerating gradually, and the cart moves
straight forward.

@At F = 5[N], it begins to bend gradually.

(®After turning, it goes straight them stops slowly
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Fig.5 State of the experiment
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(b) Comparison of pattern A and pattern C

Fig.6 Difference of due to the sensitivity parameters
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(b) Output forces by the operation interface

(upper: Front senser, lower : Back senser)
Fig.7 Experiment of pressure sensing with FSR408



WIZRT v a A—2OUEEITH . BAE UF EFEO
VRVEERS, AAICEERSE L. BE IIF EEI2EIY
BAZY 2 v FERIT TR, LA 22.5[deg] TEMEN
EFEBEEICR>TND. EBRTITY Iy MTRDETAH
YRAEREEIL, Uy MIZRDEIZHORERS W E )%
Mz T, Vv MIRD L) IChlrSE-. ZFOERE R
ZEE TR L, FOBEORLFOENW O i 2 &
—varXy T Iy YT NEHOTHBEITY, LT
B AEORNE L. 32 Y7 MELAB #RO
PVstudio3Dveer2.29 Z /=, Z DY 7 & H L TEHA
LR ET —2 L, RToiaA—2n"HHLET—
Z LWL, #E IF EBELRT v a A—FDH A=
FRERT S, EREF L EREX 8 ITRT.
INHORERIY, T—va vy T F¥Y VT FEHN
THE L7258 13-21.6~21.6[deg] TH Y, A nra—7F
ZHAWTHE LERT v a A —20H T
-23.1-244[deg] TH -T2, A UTBEEORKIZF 7 H L0
MBBENDEETTERNY 7T vy b, AWZEIE SR OH
EmETLEZLND. UL, AUEMAEMEITN
1-2[deg] TH Y, ~A a3 EHWIZHESC, NEHOHRE
ZITHHECMMEAIREIS L B2 5. U EXY, S/EL-HEME
VFITHE LEBMEEZSET T2 ENFETHY, I LIZE
ERBIOAHEOMHEIZY 7 Mok aA 78y R EEHWD
Z LT, BME R ICINA SN frE - [BIHE AR Z @RI
BT 2HENARETHD EEZD.

Positive direction

(a) Camera view

oo |x-pints M\ N\ "
Path / \ /

T 625 \Y \ 20 F
S0 AN A H
£ 575 \_/ |\ "/ 0 E
3 _/ l\J/ \\ 3
w525 \ / \ 20
47.5 X-Pint’s \ -40
425 Path ] 60
0 5 10 15 20

Time][s]
(b) Rotation locus (Motion capture software)
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Fig. 8 Rotation angle experiments with the encoder
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(b) Side view
Fig.9 The fabricated operation IF

(c) Front view





