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An Experimental Study on Balancing Stabilization of a
Service Robot by Using Sliding Mechanism
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Abstract: This paper presents the analysis and control of the position of the COG (Center of Gravity) for a two-wheel
balancing robot. The two-wheel balancing robot is required to maintain balance by driving two wheels only. Since the robot is
not exactly symmetrical and its dynamics is changing with respect to moving parts, robust balancing control is difficult.
Balancing performance becomes difficult when two arms hold a heavy object since the center of gravity is shifted out of the
wheel axis. Novel design of a sliding waist mechanism allows the robot to react against the shift of the COG by moving the
whole upper body to compensate for the imbalance of the mass as a counter balancer. To relocate the COG position accurately,
the COG is analyzed by force data measured from two force sensors. Then the sliding COG mechanism is utilized to control
the sliding waist position. Experimental studies are conducted to confirm the proposed design and method.

Keywords: balancing robot, center of gravity, ROBOKER, counter balancer

L M3
Holl 7188 A2 Ro) gk Wilo] BolAHA o
o] BEES0] SAIHIL gtk AR 2R T4
XOE o]Fs}

o oft
fuj

ol 5Nt ofg} T A=
olFERY wyEHclHE
olg] 2E-& a7sly AUl

HZo 2rkd wjyEdolEol gt
of gtom, F uiFE HHld 2R &
AR o]3EH TAlo] FEHAA Yehta
[2-15]. BIS0] WA 7IRke] o]FE R o] FH
o] Au|z=2Ee] g #Alo] EolA| AL Qi F i

< T8l F& FANA oSS Frsla, 2RO F S
ol-gst] Tt MHI=E AT 5 7] WEolth2,8,9].

T k] ARz Re) 7P 94 Al ApAA ol R

* 2] 2 ZKCorresponding  Author)
E=EAHSG 2012.3.20., 54 2012.8.27., AHEA: 2013.1.27.
olsFE, AL TR WytERYAEE)

(sjgb123@gmail.com/jungs@cnu.ac.kr)
R EE2 20106 aSH3r)eNe] E7|2AG TS A4 A3A

Rl AM Aol A A gste] Arsigon] A =AY
o

Copyright® ICROS 2013

o
it

tlo

N dolAA ek AAE FRskelol Ftk,
A BAE olFehs Age 2 Be| §7
o] Q7 Hek. SgolA ZRBRVE LA}
FAde neisFa Ak
AL 9% TE A 45Ae
AFAe ol5o] Waystel AR ofo]

)
2

=

of o O rE oo uE Mz
It
Mo
£ a
2 o 8
Gl i e
o o
ol 2
k=)
i
n
X

By
N

o g
=

o

X
e
P

X
>
2
i
4
024:’,
of
ﬂF

=

o
=
ek
o

o] Zof UA &
[10-13]. A3PAT
FSA[5,11], FA
AFele 7%

o] ATH14].

§

b rlo
1 o
M do

B
o

N
Qo

UA =

el

e
fo

=]

or—

J\
b
it

(a) Before moving COG.

(b) After moving COG.
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Fig. 1. Shifting mechanism of COG.
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Fig. 2. Body of ROBOKER II.
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Fig. 3. ROBOKER I.
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