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Development of Automatic Driving System for Personal Mobility Vehicles
using Small Sensor Terminal
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In recent years, Personal Mobility Vehicle (PMV) have been attracting much attention as the new future vehicle.
In this paper, we propose a new control system which provides automatic driving function or driving support function
to PMVs using a small sensor terminal named “Portable”. This system enables to add intelligent functions to various
PMVs by attaching the Portable. In this paper we introduce two types of intelligent PMVs, standing type mobility
and electric wheelchair, and show experimental results in indoor and outdoor environments including a theme park.
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Fig.3 Intelligent Ninebot
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Fig.4 Intelligent ChairBot
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&, JUNKZEFERF v o R ANICEBEZRE I N T WS R —)LE
% — K (Petit Sensor Box, P-Sen) Z/NU{LL7ZHDTH
% [4]. P2-sen IZ/NHDA— R PC & LRF %22 TH Y, LRF »
5137 BEBE IS R % o012, BREEN O AW EEY) 7 & Ok % R
HTE %, Plsen TIIERBINDREEY ORI TR, ML
Ninebot D#EFHH AP & U THRIHTE 5720, MBI h7-#EE
F DN EIE R % A1RE{L Ninebot @ H O EHEEICHHTE 5.
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Fig.5 Petit Petit SensorBox
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7T+ TH5 GA38 (GARMIN #) #ZnFn2 -ty NHWT,
1 DI3H16EAL ChairBot (Z## L THBEIR X LT, 5 1 DIHMERE
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EHEE I TR & ORI E 2RI L2, F£72L0F RTK-GPS
IZE BRI, ETFRxOAZIETI L LT 3.
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H18EAt ChairBot T U 72 Rk & Rk DORERK T, FHEEFH S
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o, FEREER LIRT. BEZSTHRERD S OMNERETH b
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MPOEWEICHIA B, HiA C 2 UTHN 2iTo =R %EE£ 212
AT, T TOMNIEE L L, Hi A & EER OB ORI D
WT, Higi A TOHMOELREEEOEI 2 EME LT, FHkE
IZHp B 2l C ORUEF S OESIEEE D EAE A2 T, Hl
EEEHBUZHDTHS. ML B i C TORMEEIZZ
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Table 1 Positioning result at point A
[ x OF# [em] [ y O [em] | ERERED 7 [em] |
[ 22140 [ 20220 | 2998.4 \

Table 2 Positioning result at point B and C
\ T
SEYIRLE (x,y)[cm] (1474.4, 1345.6) | (735.2, 672.0)
FEHER 2% (x,y)[cm] 0.7,0.5) 0.7, 0.6)
TERREREE D Y [em] 1996.1 996.0
Mo S DY [em) 2.8 3.4
et B D AEHE {22 [em] 0.5 0.4

TTHELZ 2 DODOMEEY 2L RS, BEMEZ THEEL
7. ETEIHE CEBENG 2 DDREEYNT P2-sen 12X > TR
HanTesy, BiEEE TOHEREIERINTWS., #Hx
FHOEMEZ E > THIERBIBT 5 &, HERBIZR->TEIT 1D
HoEEyzEEL (K6 Q ), HT 2 >HDEEY% [
LT (M6Q ), MEAIZEENMENTERELZ (K6@ ).
F72, 2017 E 8 H31 H~9 H 1 HIZHEYE y 731 ~THfE
ANtz TIST 7 =7 2017] 12 C L EREFAROTFTEY A ML —
vavEfTolz, NAIE ERERE FERICEEY 2L D>DH
HEAN; B ¥ THIFEIL Ninebot 27FE T 5D &, EEREMANE2BE)
THBHTARY b (Segway robot) % KIfE{L Ninebot HHEHET 5
50 (®7) TH5B. ZNIZHEEL Ninebot D HEEAIE %, P2-sen
ko THEEINZE S 1 BOBEIO R Y b OB IZEEE L T
ETHIETEHRLTWS.
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Fig.6 Automatic driving in indoor environment
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HIR—X TN X N2 LRF OAZ HAWT H O EHE &
EEYRE E 1T o 7. A EOR N TIIEED R I TS
59, BOEERHTHEMEANDET 5 HERENER I N TV
(K9@). RiERBHIAT B L, RATHEEY 1 AL X Tl
WTE 2L ICHERELAERENE (M9Q ). BEHEhiik
BIZHEVBEEY) | 2T AR, BEEY 2 MM SN THTHE
REVEHFING, P CTHEEY 2 208 LC (K9B ), H
i, HERSIGELZ (H9@ ). RERTIIESEY 112
Ko THEEY 2 DFENTLE W, BEEY 2 O ENTHER
BOFEHNL L oz,

WUZ P2-sen % fdiH L CREIBKDERE 4T - 7. WAL B DI 5
T, FEEY 2 DA Plsen iZ Lo T XN, FEEY 2 % [
TEHERBIERINTNS (K10 D). FEEY 113 P2-sen
IZE o THRHZI NS EX TR WO X T W, 2R
B3se, PHTHR=ZTIVIZER L LRF IZX > THEY 1
RS h, HERELERENS (M100Q ). HHI -k

18&{tNinebot

Fig.7 Demonstration at the JST fair
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Fig.11 Trajectories of Intelligent Ninebot
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7= (X 14) . EERIFIANT AT VRAENIZE W TEBETT - 7253,
EErr RTK-GPS @ Fix f# % 2% L TR TY, HlBE/L ChairBot %
FETE o7, Fx EHRTRWERE LTI, RKEXRRM
WOLMENELTHLATRE R ERD D o722 2%, FEO
EYNZ LBV FRADHEEZII-ZeNEILND.
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Fig.13 Trajectory of
Intelligent ChairBot
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Fig.14 Experiment in
Huis Ten Bosch
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