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Development of UNI-CUB
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Honda has been engaging in development efforts
aimed at new personal mobility that allows people
to move in harmony with others in indoor spaces,
facilities, and other such places where there are people
coming and going.

In 2009, Honda announced the U3-X, in 2012 the
UNI-CUB, and then in 2013 the UNI-CUB .

All these are personal mobility devices capable
of movement in all directions, which are also sit-on
style, inverted pendulum-type, compact devices that fit
between the rider’s legs.

This paper describes the technological evolution
of the UNI-CUB, which uses the Honda Omni
Traction Drive System adopted since the U3-X that
enables movement in all directions. This paper will
also introduce the implementation in society of this
new form of mobility known as the UNI-CUB. The
demonstration tests carried out with the National
Museum of Emerging Science and Innovation starting
in June 2012.

1. EANDE

B RT OHIHE T L OMZIE, WA F A D=L L0
5 NERD T2y B 3¢, BEIZ 1970 4R 1 — il
DB T O PEGHIFNT & AL A 5 72 FFED L NI T Z
sbhTing P

PU-EHECET O 1989 4F, ¥tk DtENA XY VN TH BT A
TATAVT A MTEWT, HRIZEER 22 iR
DFOYO DD & A T (4l PAT " HmBXE), s
WIREXE)) 2R &, ERTEHmO G 4 OBLIR A 5[
72 - (Fig. 1). — RO D PidZ D% 2001 4 12 H
12, ¥ = £ £l (Segway Inc.) BEGMILL TH LWEL Y
F4ELTRMERTERTE,

—J, 4o WERERE) 7 0, EE IS B W T FEA
LI 2R ER A B Z abh TE g -0 2
DOH T, Honda (BRI I A &4 = 4 — LR % G H
L7z oM@l 2R L ik odb sy 5 15

k27— FELY T 4 RE

¥ aRG L 7=

Honda I3 ADMT E 5 BN x T, AL
MLUTBEITZ2/S—VFLELY T4 48X L, U3-X
% 2009 ORIz E L2 US-XI12iE, K20
FrCH LMD TRl O N & R THEIZT 2 720,

(b) Dual-axis type

(a) Single-axis type

Fig. 1 Original mobility devices with inverse pendulum
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Table 1

Specifications of U3-X

Size (L x W x H) (mm)

315 x 160 x 650

Seat height (mm) 650
Battery type Lithium-lon Battery
Maximum speed (km/h) | 6

Duration time (hour)

1

Table 2  Specifications of UNI-CUB

Size (L x W x H) (mm)

520 x 345 x 745

Seat height adjustment

range (mm) 745-825

Battery type Lithium-lon Battery
Maximum speed (km/h) | 6

Range (km) 6

Application environment

Barrier-free indoor environments

Table 3 Specifications of UNI-CUB j

Size (L x W x H) (mm)

510 x 315 x 620

Seat height (mm) 620

Battery type Lithium-lon Battery
Weight (kg) 25

Maximum speed (km/h) | 6

Range (km)

of 4 km/h')

Application environment

Barrier-free indoor environments

Fig.

4 UNI-CUB B

6 (approximately 1.5 hours at speed
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Fig. 5 External view of UNI-CUB
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Fig. 9 US3-X turning procedure using toe
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Fig. 13 Scene of UNI-CUB demonstrationa at an
exhibition
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(a) lllustration of training method

(b) Photo of training scene

Fig. 14 Test area for 5-min. trial ride experience
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Fig. 15 Questionnaire results
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Fig. 16  Guided tour
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Fig. 17 Scene of UNI-CUB units on standby at an
exhibition

Fig. 18 UNI-CUB station

Fig. 19 Scene from “OK Go” music video

7.%&ED

Honda (3R LD ANEFART HEL ) 7 1 DS % &
Z%->7TC&7. Honda MHD HOT F 7 4 7% H
72 2009 fED U3-X ThH =2 & BT HD & 5 B8 & 38
TH5aAVETPERKRLE 0%, K0BEEEED

UNI-CUB % I\ T 2012 412 HARFFASRANIZ I T
I EDIAFEER & ¥ Z i 5 72, 2013 4EI121F UNI-CUB B
BIEER, FREFERAER A ML, I TE 3 AR EIA
a8y bVioSyr—=v e L7 $£72 2014 45512
J—=ZEWIBTEY 3 AFEEIET 2 Z &N T/

SRIESBMENBIZONT, 32—V 92 EFHAD
BRAICRSONS X512, 4 KB TE R8T 2 & 2 W%
b,

SE XM

(1) VAN, W &S RIS & > T & #Ede 3 2
VART DML, WNAFAHZ L, INA T AHZZ A
*#%, No. 2, p. 321-328(1973)

(2) KWas, D], LA, DRSS SHAE B O
WRE ORIMIBLERI B G, N4 F X = X L9258,
Vol. 3, No. 4, p. 21-25(1979)

(LA, MR B IRT A 5 b 280 2 e
Ao P ORFE, HATHR Y FEERE Vol. 23, No. 4,
p. 418-421(2005)

(4) FOUOLTIES EABSEZHM, HRE X 7=
Jb, 1989-12-25, p. 94-95(1989)

(5)BHF E iRk RFEOW (1) 77 v 22— (K
BALL) 5 27, BHRa KRy F2E2EE Vol. 8, No. 3,
p. 364(1990)

(6) B B IRFRIsR D Y (2) —BkHd, HATR
M 5 25E, Vol. 8, No. 3, p. 365(1990)

(7)Ha, Y. S., Yuta, S.: Trajectory tracking control for
navigation of self-contained mobile inverse pendulum,
Proc. IEEE/RSJ Int’ 1. Conf. on Intelligent Robots
and Systems, p. 1875-1882 (1994)

(8) Nguyen, H. G., Morrell, J., Mullens, K. Burmeister,
A. B., Miles, S., Farrington, N., Thomas, K. M.,
Gage, D. W.: Segway Robotic Mobility Platform,
Proc. of SPIE - The International Society of Optics
Engineering, 5609, Mobile Robots XVII (2004)

(9) Endo, T., Nakamura, Y.: An omnidirectional vehicle on
a basketball, Proc. The 12th Int’ ] Conf. on Advanced
Robotics (ICAR), p. 573-578 (2005)

(10) Lauwers, T. B., Kantor, G. A., Hollis, R. L.: A
Dynamically Stable Single-Wheeled Mobile Robot
with Inverse Mouse-Ball Drive, Proc. IEEE Int’ 1.
Conf. on Robotics and Automation (ICRA 2006),
p. 2884-2889 (2006)

(11) Kumagai, M., Ochiai, T.: Development of a Robot
Balancing on a Ball, Proc. International Conference
on Control, Automation and Systems 2008, p. 433-438
(2008)



UNI-CUB D%

(12) RHP, /IMEE—E, RA)IEK, BoaEd, $onE,
Bt FEV A 1 < 5 1 XA 7 i 1 250 i il oD F2 A 2 Bt i (58
1), B BHEl 2o sE 2 A%, No. 16-13,
p. 11-14(2013)

(13) BPRINE, &= A, /IMRIER, TEAR—28, /IMEE— BB,
EANH, RKEfE—:»$—vFLEL Y F 4 UNI-CUB
DERZEMN I 5 FEaEFER, H AR A RAE RIS
s, Vol. 9(2014)

mE Enl

=l






