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This paper studies stabilization of a bicycle by utilizing a gyro actuator. This actuator generates torque for standing

up bicycle by gyro effect, so this actuator can help stability of bicycle especially in low speed or no speed. First, in a

simple model, dynamic equation was led. Then, by a simulation, difference of forces acting on the bicycle between

moving and stopping is found very small when bicycle starts moving. And actual size experimental apparatus was

designed and experiment was conducted to show the appropriateness and error of theory.
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Fig.1 Simple model of bicycle
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Fig.2 RC toy bike with gyro actuator
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Table.1 Condition of actual size gyro
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Fig.3 Difference of forces acting on the

bicycle between moving and stopping
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Fig.4 Actual size experimental apparatus
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Fig.5 Body angle and inclining angle when
taking the balance by manual control
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Fig.6 Body angle and inclining angle when

taking the balance by bang-bang control

VHIETOXREE LTI, n— 2B —F O b T N2
59, BlEF MO S BN A > THRNY L OENEE
— AV MIBTT, T SCIIKIEBTE TN RN ERHITH
N5, ZORRELLTIE, KVBRHR LI OE—FIC
A5 2 LN UL/ NI BAL N E 2 b D,
7o, M BEARICE L TY, BRAE 0 O F TR &
DL ST, EHANZAEI L& B0 K 912725 2 & SBIRE
FHEHEC T — X HALHE L HAIAATT 4 — K3 7 i
WM¥szlickd, HEMERNEZLND.

3.4 T4—RFR\woHlEDTzaL—2 3y

I ETEHTHCAN AN UHIIZ BV CEN FERE
IToTEIR, EERICHEHT HBRICIE, Bk & ERERE
Fi2aryha—AR0EBTHDL. ZI0biE, 74— K
Ny 7 R ANTHIENC LY, BEEREZESLSH, [FRFZ
a—ZEEMIE S L EBIE LA IR D HEIRIC A DR
Izt avIal—varafTol. Vv A uaiiL
- BiRHEOEE H R REFREXOFICT S EXEB)D
E9mB. 74— KR w a0 oK K, K K, &0
T7 44— Ry 7HlEAZzR@o L H1cEs. 74—k
R 7 A DOPTEICIE Ricatti D5y TR ZE VW&
WL Fab—a B EHER L ZORBE, k, = 7842,
k, = 1843, k; = 1228, k, = —36.15, LW HERELN,
INEHFERLEZBEOV I 2 Lb—y g UREREZ U TICRT.
DV alb—a OFERNG, FEY A XEBREICE
WTC, EOXEIREMHTT 4 — Ny 7 HlilE1T5 &80 2



0 1 0 0

. 0
5_’,( (ma+Md)g _Le, 6_’,( 0
i gx - JE “rE gx <o
m% 0 0o 0 1 % . (3)
e ] e _x
g 0 LS o o 2
Il
Jg=ma® +%Md2 +1,cos™ 6, +I;sin’ 6,
T - .
f=ﬁ@+@@+@%+h% (1)
1
3
25
2 —HEAE
— —O—4EMAE x0.1
15
[
~
5%
g !
%’00.5
=)
< 0
05
-1
0 1 3 4 5

2
Time(t)
Fig.7 Body angle and inclining angle when
taking the balance by feedback control
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Fig.7 Experimental apparatus by using

in-wheel motor
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Fig.8 Body angle in in-wheel motor experiment
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