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Kinematic Correction of a Differential Drive Mobile Robot and a Design for
the Reference-Velocity Trajectory with Acceleration-Resolution Constraint
on Motor Controllers
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(Jong-Woo Moon, Chong-Soo Kim, Sei-Seung Park)

Abstract : Reducing odometer errors caused by kinematic imperfections in wheeled mobile robots is imestigated. Wheel diameters and
wheelbase are corrected by using encoders without landmarks. A new velocity trajectory is proposed that compensates for an orientation
error due to acceleration- resolution constraints on motor controllers. Based on this velocity trajectory, the wheel velocity of one out of
two driven wheels may be changed by the traveled distance of the mobile robot.

It is shown that a wheeled mobile robot can't move along a straight line exactly, even if kinematic correction are achieved perfectly, and
this phenomenon is attributable to acceleration-resolution constraints on motor controllers. We experiment on a wheeled mobile robot
with 2 d.o.f. are used in the experiment to verify the proposed scheme. '

Keywords : a differential drive mobile robot, kinematic imperfection, wheel diameter, wheelbase, acceleration-resolution constraint,
reference-velocity trajectory

LAZ o AA VAT XE0EL 5 EGHdd R Q) 5
TE olF BE FYPLAE FLAT= 202 A 9 @ YAEA etk & TFEY Ao USR] €& A
A 2 A sQlog FRE 5 Y] & agle F S TREOIFTERLH EE SZ02 HFHY, TE] 44
2 FYPRATY Agd b0, FPHY B ol 4 WA 2 o] AXTA] RS A TENFERERS &
M Alzdle] 4 BESAA, FYHY ntEdA e Wt TS HAA e =2d 5 gtk A FEC ot AANE 4=
E F Ao ‘417(4 2212 F& vk A F53tA o] B8, £ Ay s & 75 FYAE TENE S AS3E
TE WY 5 olF 2R QA 71783 Ao Fd Aol o)) AAEh upEbA A FnF o) FHE dojot &
)\Eo]‘:}- ﬂx—i a2lel] 71U FYPAE A 2AT 7] H T AL, TE ol FER L AN E AEvrE 3 AsHA XA =
TEOIRE Z9 HE 5& ol £ AAFAR A &F of Wakzt 9 xk9] F aglo| Fct. ol g 7| 7EE B4
(sensor fusion), H|o]Z A"l & o]&3% Hd X A (kinematic imperfection)ol] 7]213F @ xp= AlA o] &3] 7+
(absolute position) {1 A& & F o, FZ o] 5219 ¥ g F goevs 39 2}(accumulated error)2] F 2.9 0]
HEHo B vt 2} o] FEE] FHPF H5, Aok, webA AAe] Fah o] FF olF ZHE V|7
T 74 2909 g FAO o= UlF a<ld 9% A BAGE Yy ol
FYPAE PaAEe ATE AY o]FoiAR ¢k 3 Borensteine Th4=2] AA 7} B35 4x4m’e] HA}ZHE
th 2 =R ol 52 7 3EA S Hasste g ARE weg} 7§ olF BES TP F, A M4
AEA "‘fﬂ%mg‘ Aergtth, FEoj TR O HoBHEY )BT YR AE o] R G THEY W
T AFEL G TEY ] FLtn FHHFE 7F A A3 AF5NAE FAd BEASAC3]. Leld, & °lF
7 AA 9] F& kA o] ARt 7HA doll A o] FoixlT). 20| 4F FEo e AAE g A A &4
EE AFH9 &3 do)9l F & Aol FY3ttn 7MA gt TE89 FAAY = T& A H A5 g AdEE
2] 22 FAFA 9 o] Folut AHA T2 Z Q1% F& 2] 2, 2ZAHA M A A TF AT A50A E
Hygo 2 Qs o 7F WAL YA won, & TE g4 4 T BA Ak uEA ol Wy
AA e AN A5UEE AEsed EFARE 71
=834 :2001.9.7. A HEA 2002 2. 20. Ads £ ojed BUE 71TAA 2T Eel A5 2
254 a3 0o 7] 74 4 @ sucuba@bit ack) SHUFd 228 HE3H] A3 g vl E Aae A
7NE5 A etw A=} A e w(cskim@mail.sangji.ac.kr) A& oF 3t FAF L 7HA 2 AT
uhal 2 AT EhE AR B2 sH(sspark@mail.chosun.ac kr) B =Box= 15 o]lF ZHo] Alde AHeolw HHe
X E =P 0000dE A 85 Tu) o) XYL el G FY5HA 3 F, B A G Ao o] g H T} B QAE o



Journal of Control, Automation and Systems Engineering, Vol. 8, No. 6, June, 2002 499

£3te] TENA Y AE0FE S 23 S A AR
ol FH A LS Yt HEo HAFA glo] AR
Hohe o] &3ttt FEYA L AtA X A(relative correc-
tion)z} A th 2 B A (absolute correction)?] F A E F3514
RAPD TENAY BEAA=2 o3 B FELOR
Re| A A 758l (relative wheel-weight)S § =343, ©]
E o] &3l 7 & WAES F TEY AAA 272 e
Ao 5 S X o A X4 HX2.2E o] &3}
A2 T & 3}5 (absolute wheel-weight) g § =311, 0] & ©]

&3t & ?%94 A 7°ﬂ WA-g etk 18 a, & ol B
Hol AT = el wet 4 A=E JASRA & F,
AA Y A4S % gste] AFHAE B g

¥ FEY fH o] XA & BT, TEOFTRERE] F
AFgS 37 A E F TES MR OGE SRR VS
Hojok g} vt EE Aofr]Y 7tEE s E(accel-
eration resolution):= A3 o] loBZ & FHS &= A7}
NHEE AT olatd AS, G TEL YU IS ER IHE
Heh £ =7 s REA0]7] 9 7tE s Aol #
Hato g7 22 78 ol F 2R A& AA g

1) BE A7) 9] 7t s E ] A ool & 7tETFT F
QF <k &9 W7 9] Abol| vl ek WM @ X7 Ay g

2) & FEY WAl dX&A g A, BEE /)7
A Bgo] o] FAAYTE T&F o|F ERL & AAF
P & glow dvrst 435 FEo AHE 28y A4
A Aol F7 3 of gt

3) 7L B el A g W3k 9 xHE 2Ade) 913 V)
TEEAAHE Holx 8 ¥ o]Ae] MBS VA of 3t}
k7] A3l 2 &

Q]
g =2 H
EFEolE2Re gyoz 4ge £9sT 1 e
A
A

1. TR

FTE WA FUHA XL A, F TH FYH 2
SEE AR o) 2R e AYT T uj} H B
$zo= At ek WPe 4= & el F82
& T8 WA A2 ehd + Yok F TR WAl Y
A e A9 FE o5 289 F24 19 19 e

A7 o' FEZE, oE FE HEE, 6,9 5, 08
Hjel gt x, y 488 vehdnh 29 12588 28 FE
o FYAHY A4S, pS T 2ol FEZLGY FENH LR
VERE 4 gtk

4Sp = alp—1,)
(D
45, = a(p+ 1)
714 I,E 2AY 1AL vepdth ()2 o] &3}

A A
of 287+ T 2ol vhehd 5 rh4]

la

Iy 1L ¥ 7EOl 4AsA &E Bfe TE olF EXR
o &2

Fig. 1. Motion of wheeled-mobile robots with unequal
wheel-radius
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Fig. 2. Rotation of wheeled-mobile robots with 2 d.o.f.
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Table 1. Specification of the wheeled-mobile robot.
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