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Mobile cart robot development to support HOT patients’ going out
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In this paper we propose a kind of motion control interface system of the mobile robot to support Home
Oxygen Therapy (HOT) patients’ going out. Our developed mobile robot is a guidance type which moves
ahead of the user according to their pushing force. The robot’s operational interface apparatus adopts simple
mechanism and popular force sensors to sense the pushing force signals from users. And we also adopt
2-D.O.F. controller to control the robot’s moving velocity for adjusting the operational response between the
user and robot. Then we verified the effectiveness of the control system by some user experiments with a
prototype robot and HOT patients, and received a good evaluation for its performance.
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Fig.1 Home Oxygen Therapy patient’s going out
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Fig.2 Questionnaire and its results from the HOT patients.

EWo Bl (=—X) IZXTDHEZ (—RX) ZiE
i<, BT & R OB SR T —
KD XSz — R CEWET 2 S8R E A R
L (h— NMUIBEMAR Y b)) OBFEEZITV, T0
PHMZ HOT [ O BE SR BIRE ~ OB ERER
STORE I FHETIR L T\ 5.

ARETIE, ZoOh— MIBERaR Y FOBRT
RETHEME IIF OEWERFBLE MR AETHIL, iz
L oBEMAT R Y N OBWEHREIC DWW TS, 2L
TEIZ HOT HBEIC LD 2—7 & MiHfooRs iz
DN THIET 2.

2. h—FEBEEOKRY +

2-1 H—FEBEBAEORY MR RUELZ
BahkaRy hoSMEEK 3 12, R 1 ICEERCE
AT ZOBENRT R v MIFkc HMERT HEME IF
\Z KD ENERE COBEMFHEH ORI TH 5.
ARIELE STz~ BV 2 22— ET 2 IF
e L, =Ry RV AR L CENET HBRIC
FIINSIVOAERM D2 d 5. ZDRHI AL RVERIC
YERT 2 /10K & & L HINC L » TLEABRE RO [Alfs
HWEAHIEL, BEAoRy MOAAEICBEICE S X
N2 o TND. N RIVEODE S 13 765~945mm
#PH T 30mm 770 7 BEREOREI A FTRE & 72> TH Y,
2—FOHEICA DY CHREINATETH 5.

WITBEMA R v ROV AT IEREIX 4 1R
BEROFENT~A 7 narBa—4 (CPU, N ARy
48 SH2 Tiny Controller) ZfEH L, 7~ K/WERIZER
ES7=7% 9 (Interlink Electronics £ FSR408)

......

Force sensor

Oxygen tank

Drive wheel ——
Circuit

Fig.3 Our developed Guidance type mobile cart robot

Table 1 The developed mobile robot’s specification

Dimension[WxDxH]
Weight

360x370x765~945[mm]
8.5kg(with batteries)
Nickel metal hybride
12V.74200mAh
Series connection
DC-motor: TG-85R-SU
Drive gear : Spur gear(55:14)
CPU SH2/7047(CLK/44.2MHz)

Power supply

Actuation
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Fig.4 System block diagram of the mobile cart robot
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Fig.5 Handle part structure in detail
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Fig.6 Signals of the force sensors for each motion
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Fig. 8 False detection caused by twist motion
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Fig.10 Control system block diagram of the mobile robot
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Fig.12 Experimental results of operation tests
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