Abrupt Error Detection of Mobile Robot Using LMS Algorithm to Residuals of Kalman Filter
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ABSTRACT

In this paper, a noble second stage hetero-estimator is used for positioning etror detection in mobile robot. Previous methods are either
expensive in the case of positioning error correction or not able to detect positioning efror. To overcome the latter shortage, the positioning
error detection is performed using second stage hetero-estimator in motor model of mobile robot without any additional costs. A Kalman filter
in the estimator gets the residual of motor current and an adaptive self-tunning filter checks the whiteness of the residual. Some simulation
results show the possibility of the proposed method.
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Fig. 1. System structure of 2nd stage Hetero—estimator
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Fig. 2. Block diagram of adaptive self tuning fitter

ageAN 381 52Ee Y £ y, e A4H Y
12 F9) £9 22 YEY HEd, o % 2 4107

1334

2ol WH 9 4 x 7t A A A2 TAEH = Hlel
HeE 4o 4gLdun s ALEH wete] §o2
vrehdeh.

T
y; =djw, = wjd, (10)

CHERRRELLEES

djT: {xg,Xg_1p Xy okr1} & AFHEH
; Wit 2 Fo|XA drk A
Me] wE Qe x,7 ol e WE d) o gaBAzt
RHEES AR BEIY) 02} £;9) o] Ao}
£ FA3 S, e.Ae) 2717 A% ge) Fof

}E w - {W1J7W2J,"'

e

2 rlr 4
£

ekzx]-—yj=xj—’wfdj 11

o) s} 7o) Fol A& 27
S ASHE wE 7Y =
o) VA AN S A2 ABBAT A= i
A Aot o)A@ AFHE wE A(12)% 2o] AL
] (steepest descent algorithm)-& AL£31] 78 + vk
wj,, =w;+2ugd;

aeba 48 x;7h AU GE ASHRE FA 3
SAAN P E AR FBBAT Q= YRES

29y, 2 YehA 53, ges
A7 Y AR ST YRS 07} g2
o ZRrEEHY RROAE oo 2 H A5 2L
o Yoz AHgsHl H, BAHQ YejlA 1 BF
23te) E40] WA &) B G AUA =2 LEi ol
=022 Yehisl) Boh S A2ge] ool %
ASA =R ﬂ%ﬂ*wqggagﬂgqawmﬂ
5, 0] 2.A19) FL 2F Aol QY vholol 2
2 e S ool LA RS e A el
e ZEE e AR oA A2 Ao B2 e
AT AN AL AR L, A F2LAE 53
of o] JEL AET 5 A BT AA ALgel YolA

2y
>
o
2
i
X
bt
o
4

29y;

l

ﬂg‘ao
3

]

rd



2 EE o el A

Y871 F2GE o] Qo] vpoloj 2 ol Yl %
o AU FARE ASHE w,el o 002 5
S 9ol vpelol2 e 4347} A4 & 9,
o whebq ZerRE o] AR oA AMT AR R
a%}ﬂ@%%gﬂﬂ%é%mé%ﬂﬂE%ﬂ@%

g}

(A
i o

|°~

2

1. AIAE‘H !:éleo_l

=EolA Rle] ® o]F2 i FAH

2 2H »
A2 F oo o8 33 2

+0Q
<
b

33 3 o320 Hx& zEe 2H
Fig. 3. Model of motor equipped to mobile robot
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Table 1. Variable and parameter of motor
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Table 2. parameter of motor

I 0.02 N—m/rad/sec?
E, 0 N — m/rad/sec
K, 1 N-m/A
K, 1 V frad/sec
L 0.005 H
E, 1 I
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Fig. 4. Output of 2nd Stage Hetero-estimator without
change
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. Output of 2nd Stage Hetero-estimator with
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