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Design of Experimental Test Tracks for Odometry
Calibration of Wheeled Mobile Robots

A3, E F A g 34 s At
Jung Changbae!, Moon Changbae?, Jung Daun?, Chung Woojin"

Abstract Odometry using wheel encoder is a common relative positioning technique for wheeled
mobile robots. The major drawback of odometry is that the kinematic modeling errors are accumulated
when the travel distance increases. Therefore, accurate calibration of odometry is required. In several
related works, various schemes for odometry calibration are proposed. However, design guidelines of
test tracks for odometry calibration were not considered. More accurate odometry calibration results can
be achieved by using appropriate test track because the position and orientation errors after the test are
affected by the test track. In this paper, we propose the design guidelines of test tracks for odometry
calibration schemes using experimental heading errors. Numerical simulations and experiments clearly
demonstrate that the proposed design guidelines result in more accurate calibration results.

Keywords: Calibration, Localization, Mobile robots, Odometry, Systematic error

.M E

ks F2A717] 9l e=nEe BAo] dasict 4
it olg=iel AT AAste] BAF A wg owdEL AN AR, B S BAE ¢
AL AL elgmAol AT S BT 71 guige pang 4 gk wR WAL 2B § 5
= 5 T 7P AR fFQAeIth 2R ARl gzAe) ol ok AlAe] ARgo] AsHE A% H|m

ARl PR WS s 23] sl W & gust ¢x)014)o] FlsalA] stk
H E AFEE ol 8shs exrEolth Iy 2=y owHEDY 93 Yoo IA AAHEA @xe} H|A|
Edle FAE SUIRl wet emmED] e 2R saw ox) = e 2RO A rud ox 2
YR Al 2R A e} e SURITE & AE gao)a] s)elele 1938 oxpm, Zeels Eot Bl

A S 7L Qi wheb] F=AE] o] wet S orer wleba] 7)1 7elA sleln|ElE BAgto 2] A4

A 022 747 22 9ty HEA] AIAHA Qxf=

o 5 -
Received : Feb. 27. 2014; Reviewed : Jun. 12. 2014; Accepted : Jul. 16. 2014 25 2 274 Apolet 29 & 712 Aot
% This work was supported by the National Research Foundation of B -1
X AEZ L gHy NslA Alo ArS A9
Korea(NRF) grant funded by the Korea government(MEST) (2013- IAERA 0 ake 2RTh 42 Aol Foakgel
029812). 71018= © zlo B3l vl vlel Ao <A}
' Mechanical Engineering, Korea University(roka0102@korea.ac.kr) ]L ]— ]— ]E]— =T ]‘ ]‘ H = =
2 . . . . .
; Mechamcal Engne@ng, Korea Un1verS}ty(¥unar97@korea.ac.kr) TR oE Zof oJst mjmgAo] HA|AEIA Q)
Mechanical Engineering, Korea University(id-taewoong@korea.ac.kr)
i Corresponding author: Mechanical Engineering, Korea University, Anam- 33} ‘_‘_4‘. lj] /\]/\Eﬂx—? _9_;(]_ A} %@8].7-” 1:‘;_]'/\(1)48]._‘___ Al

Ro, Seongbuk-Gu, Seoul, Korea (smartrobot@korea.ac.kr)

Copyright ©KROS



o] olue} BE# 0% WA ojolck wfebA] Thruno)
ewvEr 2l Zo] exnEDE 2 BT 1Y
37| = gk

719 oy AFolA HefRt eEHEe] AL
93} ®A7IHo] AotEelrt Borensteine o] EAHETE
T 2Ro erdEd HAo| {83 7"l UMBmark
715S AFetAct UMBmark 7|92 4m x4m YARTS
HAEE AA 9 WA Ao R Feetal HF YR oA}
g 24stel B AW oxet W 1 oxg mA

Abbas= A2V A7) opet UF ARE A4 2
vl Absko 2 Z=aatT, =) Ao Al ZAsl

Q2= EASH= BCPT(Bi-directional Circular Path Test)E- A
stk Martinelli®= A 254 250 ormER
exE AAEA oxb 9 vAIARA a5 U= 4
W8} shehlE(HR] 2 )2 mdgstal Brkshe WY
S AeFsFeiT). Martinelli®'= AKF(augmented Kalman filter)©}
OF(Observable filter)S 7|Hko 2 Zhlo] Zafal= Z9t
EvEr o5 248k WS Akl Antonelli™
£ 2SS ol 8e ewrE] BV AlbsHel
th e EHE= 4709] FhetnlElE o] 85t mEE =9l
onf, u|x|e] sEtu|e e}t Al Z7ggk ko] AFEAE B
oM HaAgro] ewErEe] BAo] faSHA A
H 4 9188 Btk o]% Antonellil''= F71A Q] ﬂ—?—%
ol eEmEe] g 3749 metu|EE Rdgsia B
ke 71ME Alrskoc Htole Censi'™, Antonelli™7}
ewmED|e} 2R Q] it AlAe] HRE FAl
BAs= 7S Aljksksich

HA) 282 @ 2}o} sl Borenstein3} Komoriya
of Zro] ewmEjel Zo|R MAE T ARETIORH
HIAAR]A @ 2fof| thgstal 912914 8] E2hade A4

Ji= Who] AlgtE]7] % 3l%ick Chong!'e 23t
ARE Y32 Wil o FRAF PES wdsh= Y
< Xﬂ?l%}"*t} O} FEAL YLS AL o Hast
Al/dell digh setlE, é HIX| 2] 92} m)et
it e ALkst

O

%

o

o

_LrU
II_IN
o2

o AQkelE AEE FANEAR A4S B3 HAS
PG molr). w3k 2F W 0AE o] gl Al
& ewrEe] B/ ge Atsdn. ARe 247

o HE 9% At okd HE WAt oxE uAay
of olesto s A ALgol of3t eAE AAsle] B

o

Moo PP BT Aoz AHTORE 03 B

st
=)
fo
L
%0,
lo
=)
>
1o
=2
>
H1
T
o
i1
oot
o
N
1
_VL

A% A o
A e FaT 9sgE o
el A1 Bl FAATAE A
82 Fa3H thRolxx] gtk
B Rl owEdEy RS A 913 3
AR A7) el At gtk FRAEARE
o] X eEdER X} €Y JFS FANE F
e 23 914 9 gzt exke] B9 4 glojof
shel, 17 B4 Tefste] AAlslofol Sk 23
FYANRARE HeFORN oErEy Y Fus
& % ek
B g bt go| A 2oAE oEnEy
o} mulo] o)A ThEch 3AlelAE FRAEAE 44
7F A sk FAAEAR AAVES Aot

lo o

o] 42 7]

2. REMHEE| @k} 2H

2.1 AIARIR Qx}

Fig 12 o|BAETEHRLY SES ekl
h Al o1 50 31 2 o, D0
ARE 1] WAL E B BASES 242} vet golth A
293 oxjo] glof 29 ox} Uel ¥ e B 1 o
Aok 2 742 Sjolch. B9 ol 247} o, s ES W
SR} QA B Ao gurEel @27} Qleka @ ), ol
FAETEY R SEeERAe T 4 (1) - Q%
ol m@ch

mlo

O

:vR+vL
! 2 2

7(rR +E, ) 0p+ (1, +¢,)

)



162 2353 =54 49U ABE (2014.9)

Wi

Fig. 1. The velocity motion model and parameters of a two-
wheel differential mobile robot.
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Fig. 10. Experimental final positon errors after calibration. The

robot was driven along same 4mx4m square path in
CCW direction.
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