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An Estimation Method of the Covariance Matrix for Mobile
Robots' Localization

:
EeF e

(Nakju Lett Doh and Wan Kyun Chung)

Abstract : An empirical way of a covariance matrix which expresses the odometry uncertainty of mobile robots is proposed.
This method utilizes PC-method which removes systematic errors of odometry. Once the systematic errors are removed, the
odometry error can be modeled using the Gaussian probability distribution, and the parameters of the distribution can be
represented by the covariance matrix. Experimental results show that the method yields % and 2.3% offset for the synchro and
differential drive robots.

Keywords : odometry uncertainty, relative localization, covariance matrix, generalized Voronoi graph, odometry calibration,
mobile robot

L M&

A 94A] S14(relative localization) o] ZXo] Fz o
ERE] Al AAE AT OZA drhd ols ErtE
dFsh= Zlsolth 5 7HA] At A 94 7ol AsA
e, 2 F A wAle ¥ AXME ARESke o, T

(a) Real uncertainty (b) Approximation

HAl= o Eg)(odometry) Mo FE|(filter)Z F-& 3=
otk o)A HEE ALsE e Yo gy 9 1L 2Rl A RS 3 A LErER Y YA FAE
(dead-reckoning) ©]Zk31 3} T o] WMo g= HiF =3 ole) AR,
nmald 4] o8 eghe =rg 4 gloms skl 9 Fig. 1.Odometry uncertainty and its approximation after a
RE Oﬂ"%} > ok s o] = ulHe] ulmwRe] navigation of a linear path.
Ak, 2RE 73] FHIAN 2 Aol MEHAE
vtk mo] 21e] 9iglo] B} oleld SR =itol Sebastain Thrun [ 7H9-AIQ B8 REZE o|gdle] o
#2020 weh Ao o Be) wY 08 Ecle  SolEEe) 4 % hzu—g— A= A%, 29 L@ 2
te Jl7etE 7RE 2 2RE te Jake uzit, & v} B9l etk Ag B Fok a1 ol

olg|3l &L AA F /M4 EHZ 7RI shiie A ?f} vy Boks ko s s W 4 e FE R
287 ojgoln, T HAE ] A2z gdotfl] o] do] g7l W&o, dA7AES FEA 3 (covariance

A2E A Qe uiFe] A2 o], BA I u}qq e matrix)& AHE-SH] o] & AL STHS-8] (2¥ L(b).

5o AN2ElA ooz <l Wt TElu v A)AE Tl 2Ee] AO9IRAE & F ji7] W&, T 8
2 gk upF o] v, upge] A& Fol oM A g A3 dFote A2 53 IS dojrh oA o
8, o]z Al2dl AA| 9= Fusih A Afeade FEA FESs 01%743]9} deojz Metg A
o] F AlzElA e 71E AFE M Ei‘rzﬂoi T e FoF VYEITHTE]. Wang [6]& FTEA slde
BAEo] A 4 ui14]. et u] Al=glE @e WY TAF HE AlGEIHLe), of Y % 2ol dF] sl AT 7t
(random) €j@o]7] W], ©]8 AHAHOZ y_/}}s}t AL 53 W olth, 3l Chong [7], Martinelli [9], Kelly [3]5©]
B7Fs stk 2EiA o] A7l ME ol H] AlElA T PE e BAshE: S Ao, o] WMHES
J&g 71e-Alor BHE E3(Gaussian probability distribution) Ao o8] FHEA th
2 RAslol mEal gk 2 ERolA $EE AZE BEA B2 A3 J4E A
* o] 1 ZHCorresponding Author) okdlt). o] 7ol 7JE ololtjol= thga}t Ak ofH 237
F=EHS 02004, 1101, A= 0 2005. 3. 5. o} A /\]Z:E‘ﬂxq Qo] A3 ZEBLATT 7MAs] BAk
A B AT Anakju@etrire ke qhef o] 2 1 5 733% g A o ge @
Aokt _¥_6‘ 3 7‘]'EH6LJL 7] Al ﬂtﬂ”}(wkchung@postech ac. kr) ° N BT oae Eijo] B3 o
ll-ﬂ 444- ](M1—0302 00-0040- 03 JOO 00 024—00) 0120,1 5?1’ = gadh LEVE o
Bg AL 5 QRS S & ul iy Wz st o exrEg ztﬂr %%i?fl ?éxlon °‘“D} = °1v—t—
H. Choset 25237 @AM guch e=rEe] HRAX ALHA e AAEHSS A,



458
B AlZEA sjgo] ol gl7] mFolth o] W T o
MED] Z2 AHE AA A7)E e FH @ 5 A,

o] A FOZRE FEA PH9 A gES A3
=g

2 =RA AtEE 7He 2E o] o
7HA e 2Rl A8 ¢ ek AR B =i
7 e g BAS S8 & F e, 57
(synchro drive)®} X} 2% 3(differential drive) ZHLol|
AEE FPEArh B =2 tsH Zo] 735Uk
A 270 FEA 3E o=2] 7|27} 5= PC-method
[219] tgt 7Eret AANE Sles Stk 3FoAe FEA
PFES A F Ae 7IHE A-tsta, 487 57l =
57 73S AE T5E 2R AL A4 AHE &
Mgt 281 6ol A] &g Bon =FS vig I

o
N

-
S oot >

>
fr

POl ot ) i

II. PC-method
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