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Proposal of Upright Stability Control of the Free-Standing Bicycle by Steering
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Abstract: Bicycleisone of the well-used vehicles astransportation tool. But, it is unstable on the inherent properties and the stable
contral of bicycle has not been developed. The purpose of study is development of autonomous bicycle robot by steering control at
low speed area of 2nVs. standing stable control agorithm is based on control action of human and conduct control experiment by

bicycle robot. We consider proportional control and proportiona differential control of steering angle and roll angle. Therefore we
examine relation velocity and feedback gain by standing stable control agorithm. Then we control autonomous bicycle robot by

using feedback gain.

1. FLDIZ

EERISFHENLFOVME L TRIEERL HS. H
FRH R CIIREE TH Y, ADERAE L B 2 22 E S
HTWAD.

ANV B I B BRSO ZELHIE & LTy R
PR L EOBEIO 238 OFIETEEZRFIL, NV R
JARENESI R EICAN THD Z L2 WA LTV,
F7, CARBIFHEBEDONY RLVRIZT IV Faz—H
TAIGATR, FEE A AT RIVEREIC L B ENZ
EEITEIT>TWDHE LavL, BEROZEEITIC
I L7 Blidds Tz,

RO Z &0 D, KFETIEIANY FAEREICL DA
AR B R A Y, AREUE T O RFEM O EETTDRE
BaERHD.

2. WEOWFRNE
AT 513 PD il & T E T 2mY's T H AR
ITHERHEZ BT SE WD, HBIZ A v OIEIX 7, %
DA DfEiE 07,09 & Uiz, FEHET SEER,
EeBI7A N T, 7 A D3 0.9 DR, AKX — kD
6 Ta—2T7T U ML, a7 A 07 DRHTA S —
MB 7T Ta—AT7 o hLT-.
HEATFROFER D D HE 2L E S ¥ 5 O N
D320 HLWVTNNOHEE Z K ET HLERDHD.
CIMEERE VDT 4 N FDRBIZED ) A XD
© ) A RO ZT IR OISR D% R
- B O R

3. BAASE

3. 1. §&7C

Fig.l ICARME T 2 B BERE A4 R d . Fig.2
\CHE O EZ, F7-, B AEREOE LA

Tablel (2R L, Fig.3 1 AV HER ORI X 2 7~ 7.

Figure 1. Overview of Bicycle Robot
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Figure 2. Schematic of Bicycle Robot
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Table 1. Specification of Bicycle Robot

m Mass(kg) 51.0
| f Distance from front wheel to center of gravity(m) 0.720
|r Distance from rear wheel to center of gravity(m) 0.320
h Distance from ground to center of gravity(m) 0.679
[, Mass moment of inertiaaround Z axis(kg * m?) 4.62
| M Mass moment of inertiaaround X axis(kg * m?) 2.59
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Figure 3. Connection Diagram
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Figure 4. Course Layout
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