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ABSTRACT

This paper presents the steering control algorithm of an up and down motion robot using a quaternion. The up and down

motion robot is to be moved on an irregular floor that can inevitably result in the errors of both position and orientation.

Especially the orientation error should be compensated every work in order to adjust the misaligned values of current

orientation to those commanded values. In this paper, we propose a new steering control algorithm between the two values

by using a quaternion with spherical cubic interpolation. The proposed algorithm is shown to be effective in terms of

vibration when compared to a conventional simple compensation without interpolation, by using MATLAB® and

VisualNastran4D®

Key Words : Steering Control, Lcomotion Robot, Position and Orientation, Quaternion, Spherical Cubic Interpolation

LME gEteld 58 B2 & U 4 9 BFE ol &
gho] FE £ drh Adtold ZEL AR A
A1 A4 @A AFEE dd g =95 P& ZRE gAs7] Wi FAFAHl xot F
gl Uk HA =T FAY AN FH gofl gloia 2R HAZ dodF F e dFHel
Y FHoz s § ol =5 F4l9 Ao LA gk agr] Wi Fzele 2% %
2 AAEE 7t 4 Qo A @l AeE Hol a7#ch 2% il gz AFE 2% 2
o FHL g8 BRolg & & Utk AF7HH e Wol d-rFEle] gk wiFle] FRy Aol
T 2 dle] 2RE HAWMA 2ZANA w2 4E e 2 Pl B zhol7h ok of¥l o]
o #AQg ZRol sttt aeiy Ag7A A g i x3o] stedtdr 78S F UE
B A8 2RE o) &dto AYE sHIE Fxolth B AYE 2R HEFe =¥ Py
e ARE A7 A7 o 4R AgAdME P AFE 2R o HE 4 XS W =
Saa d9E mRe) gl wae Ageln @ %9 WAS Fou A A4 08 B9z o
© O FAME g TS AUy AE ol&E =& u FejUAd el Spherical Cubic interpolation &
F e 2R AR 2 2RE gAY ojgalod WISt wWhyol B Felth
9 A8 2ERG o] §& Workspace £ 712 <
Atk dslold RHRE B2AHF 4 NE o] 43

1832



Fig. 2 Coordinate System
Fig. 2 © Aslols 229 #AFAAES
k. Adtold 22 FAA = Ve
ARAE THLE P, Py,
ek olg F P 9
TASE A ()3 2o yepd & gl

P=(Px,Py,0)" (1)

cosé O )
0 0 1

3. &Ml ™o

Fig. 32 Adlold Z2o] ul7| R RS ¥4
sta itk Adlo]ld ZX ol Zﬁ}:;_.]— ojlee o
g3t vk = 4 T Ak F MY

NE
ol uFY £xE AR DHA &9}
(@, 1=1,2)gdstz 23 v9)9] == Q

L ——>,0 |

)

O oo,

Front wheel

Fig. 3 Moving Part

£ 228 94 i A% A
B(P,.P,.0) 25 Azt

P(P,. ‘2,9)3} A ojghot.
P( xt? ;I!H) ’ P(])Q’Rz:g) 7} /}i—a‘

], P,A T} AP2 o) edFAe WHLS At &
o aEls AR o dguye)
P(XZ’ y279)ﬂ} nu L[H, m

Fig. 4

S
o o (s}
=9 AR e

LR

o AP, °|

!
FAsch ¢ WA B = 2T

Aol

olZ8& 2= g}, o] m, }ZZ ot AP, 7} o|F
e = A3y 2o

1_4

rlr

LPAP, =7 —(0,-6) 3)

Pz(pxszyZvez)

PP P2 072)
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4. INTERPOLATION
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