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Practical Parameter Identification Method for DC Motor Model using the Extended Kalman Filter

Min-Jeung Kim, Hye-Jin Lee, Jin-Bae Park
Department of Electrical and Electronic Engineering, Yonsei University

Abstract - ¥ wEMi 83 »v A o83
AHF BHe $54L d8¥oz mdyss hES A
eraith, WA AEe 53 2EH Fa4 3 §H 54
& %33 o|2RE Y AW e g okdd &Y
A%t olE g} A AAE FAHAY FAHE g
ol 4sld RE9 H¥ BEANEL Edystn, 429 )
AE A2 Z7A79A4 2d 2839 dA AEL ¥
3 5% 4% 239 RMSE (Root Mean Square
Error}g& HAFA71E vldg AF g 4E3d 3F
Al AF 269 24§ S49t

LA 2

AF BHE A7 dUAE 71A-Y Pez w3
A7 98 Jb SRRl AR Fol shitelrh. AUty
o8 A{ BHE T2V gusta stHe] AYsie 8
A Aolzt 47) o AMojs EEHZA o] FopolA
de] ol €53 Yk FAF ZEE o] &sld Ao Aad
S A 4 1 oA AEHE AYL ZEHE FEFHo
2 zdgsn By AFE AAsE delth M&dEe
AH FeE Rddsis o r JdF AFE oy
158 EA%e Jge] AgERnoui]-[3] o) By E
e 727 wed® AR REel A8l duges
g8 4ol By By ohg 24 g For
) 2da Xt BA® & vk gk B =F A
' A3 2¢ Fow 9% 2dy X H2A7m
wdy gAdae) AdZe Aissr) g 23 gt
AEE 0|4 o5 79 94 AIAE FH}E P4
< AgF ditdoez AF REe] ME 554 #
FHog 23 Aager A F U] dEel4]
A9 o) 24 Axs 48 ANeRRE 23 dad
T& sl Ay 554 A5 e AL o
g0z wElY uHE FEAST ZEY3l st AF
ZE4 do] u]dY 84F FUM7EA 24 239
A4 ANEe B3 5T 4% 39 RMSE (Root
Mean Square Erron)®& HA8A)7e v4dE 8489

& #xxeg A& vixHer FIdd HA
o 3 HF A 2e 2d £ HA e o
3 Ay AR uagons 2ddy Az FEAE
B33

)

bl

o 4

2. ¥F 2g 24
21 FF 2E9 54 =Y

¥ =Eo Rddg A48 BHE 1Y 213 2&
W5 FZE 2% ArvinMeritor Al I3 REol, o)
4 2el= @ A BE AN R H9E 39
17h9] RHAe] Baslo} gom FAME Ree) 23}

a9 2 AFREY 54 v

AAHez dd8 AvHelx o) AN@ch e
4% BE47 NNY $54e TYQ A% =e9 ¥
54

(r)‘ ”( B e - Cisnast DT Woter ,., Totho

a¥ 3 49 8% s

Y8E zdyss] HsiA 29 39 2E 4
AL FASL 49 #4L FF ZEH, ZE 3A
EE &A8 oldRa elmvlE, REE FEAIY]
& FEE2, 2E9 FEIHR] AGg AVEr $
AR TE & AoHH L AEFsn FAAE
Hxg A8 Y55=g F& AATeE AFstE PC
2 FA9% B AMladdA JAF EE A2,
EAATES A4 2E TE 32 dAE H, PC Ae
zzaged FEe FE  Hde #HEeg UUtstd
D/A(Digital/Analog) 98718 A 4&E AoE 43
PWM TEA¢de] ¥ 3% 32E& B3 AF EH
zkgit), oluf, R Fo] dF ¥ glavEE 2ZHY 3
A Zaxet vHsEe AGE HAs, 3 ehan)
B £32 A/D(Analog/Digital) #3718 A% PCeol A
258 elmvy 280w 4 2E £He 5E4% ¢
o ARYE rreRE Jdoid elsivjg] £
= 2 2&x 27 Bso s ene Aud) A

iat

k]

w2

(i o e

o

(s 2 Sp

- 3096 -



AE g g AA
2 Abg

3, 1 A%E 2438 A% 47

23 EF nEo MY 54 Ay
19 29 mdoA vidE 845 AT AY 54
ge A ()3} gol dPAgtd we 28 A9
AdgsE FolArh
A9=-223 A8 [rads] _ K0
Ve [V 7 ¥ 42w s+’
By
— L,
- +BL KK, +R_B
52+(]R’_)}L ms+ eKtmm (1)
NEg 28 Fa45 0 S 548 FEIL o]2RY
24188 My REHEDS AEED. BE FEAY
g3 G o) 4 2 AN AIBEE FHY
oz oz RE e Fi4 BT AEE £
ZFite Gl FEA B A FEel %%** il

A 97t wAlE 4 glemE &g FHAY 12}% £
x3tsl7] S8 FF AT HEBIE o4 o5 #Y
2 4 Ad 3 g =gt ARQESde &
2% ﬁm xofqi AHgstn B 2w gee uyE

£ 249024 ol% 2 % A% AY £4 A

o %3 iy R A
AEE AR AFA AEL 4 @) el FolAn,
Fold Mg N5 o5zt L AYAAL FAe]

0151. A]—EH E_E-“o )J (3)4 {2—[;}.

y,=A,sin@af> T k+ ¢ )+v, (2)
P

Pl Lds &)

g1e] el mele] HEEe lﬂ%} 29t "y Yasd

e ‘%‘ Bch: R '1719}

HAdAS MednS A5G & Ao A9e B4 4
59 MR T 96 AL A e
fate] 23 Ajadlo® Hstn 4 (DY o4 g A
Ferh @7)4, Folu wesh MY FEA 59 oY
Se ¥ 1 00 28 SeuEe 2d S¥E4 09
@Ade de 2aAER B,
e ____B
V. ~R,BtKK, @
o) K
72 R,,,B+K,K,_, ()
R
2w, “I’” 7 ©)
o RBHEK,
=L G
K
K =7 ®
go) Azl @ ol 8ol T 2ol MAFY %
wae + oo
B= ua,(o;) K, 9
V o
K,= o) R e (10)
v, T
J a(m)w"Rm(§+ T )Kf (an

inltiatize

Ho(oini2F Th oA ) 4 g2 Tk+d, s

IIET NPT FRAIEY AN

filtered estimaley
————

tme ypdate l

Pacsdi,

1 4. 8 AT e G ol 8¢ A o544 # AGAD #4

BandWidth = 5 28[Hz], Damping = B5 78{%}

Gan [dB)

r T
' H ---- Model
N TN v | = Experiment

Phase [deg]

0 0%t 19°? 10°
Freq [Hz)]
19 5 &4 oY Q8 o §% HEMR
E1OHY S5 2935 o8 WS
.r_fom A% | V., Ry To &9, o), K, @, &
[ o4F L.K.K.J]B
£ 2 MY £54e Fold AF A4z
v R T, i(OO) A | K, | @ | ¢
C12 1 1 | 86 | 27 |44444
» . 3704 | 31.97 | 067
[ V] [ |[INm]] [A] |[rad/s]
- 3 MY 2549 uA4 AN
[ L, | K K I B
002743 | 07185 | 002042 | 0.00067 | 000426
_m INm/A] | [V/rad/s] | [l #f) | [br me?fs)
_— Rm
()R,
wn(H\/EZ"—V( ) a2

- 3097 -

B 21457} 00] B AFelAS) 4

[



24 N DE|] UMY S5Y 29y

2ge vy F54& 249937 A8 29 219
Zo] MY mdo] vjdY 84 F AR/TF viay o
A7HEE A, AF ARAE F71 2P F4¢ &
gollA Adzd M3 28 2de A opdHS 3713}
o Z&E (0 2244 AF $VELE YAAT L, °f
F &% viaEg WgA7|EA RMSEZL Hav) He
opAArE e aFd JHdX g vy 54L
AF Al o8 1 540 diFF 2P w2hA
M T v AFE JdE HEsta AR AwA
g IANY F, A7 AF AFAd s Frisx
ARAE WA 7IAA etmvE Y3 2dy AR
o] RMSEE 39 HH9 njdy 24 ¥sE Fe
o o3 HAS AH Y 24E ZAYE FAE
X 43 2.

E 4. 64y a2 wddy Az
AArAY | $Eoha Y | ARARA | AASEARA
0.72 -0.00136 415 2981

25 2EY 43 Hy

Ay FEA 2 0y FE5A 29y 44E T A
29 HFHQA HAF T mdo AHEVYE HAFAh
ArvinMeritor A% REY F8& TF Fog Jg<
0.4Hz, 10Hz, 1.6Hz®] A& s A<te] oiste] elzvel&
o] &3t AL 8L A F2 FUYT €A o
sl ZES MY mdy vAdyge x§d Rde &9
< A4 29 Y3 Zpz} vudch 1 Ade 19
63 2t 04Hze) AFy Foers M3 Zdw v
Ay 2 v% gmny 3 Aol Ao X
2z 257 09 SANAE wAY S5 I
o2 <13 BaL 3o RAsle Ay mde] 32
A4 I xo]E BAT} 10Hz FHxoME vlA
g de A PR Ay dxjgte dE HAY 2l
Z+&%7) 091 F3 Bk ohe}l & xrt MEte
A AA ZH3e Aojrp FAEr] AlFEt 1.6Hz9
2F3 gooME Ay xde &2 vny 44
FEA me ¥ XA A 2 P2 B
98 FFTrt @48 Fadrh ol oF A F
F7t Z7MEE Ay 549 G3o] AR7] B
ot Aoz &3 Zu YelF o] g e Ay
SEA A4E3 RMSEE A3/ 71& Wg S 53 A
Ag vldE FEA ASFES ZF I FJFEHA =
B 2d& A % Fig 90 AA =E 543
Ao Az gt olite AY ARNZHE AgH REH B
dal uo Bl 2 HE A 39 4 Utk

33 =

2 =2olNE nlxY AFE Ad AF Zeld B
4872 593 714e AYec ol s WA HF
2% BEE o) gk o5 2 L AW DL T
33 A%zyE A% Fee 4Y 554 FUg 4%
gt} o9} tiol, RMSE A8 714% ol g3t &3

Hoz HHY 84AE Zdy3e WYL AAS A
tg wdy JEe Aojr] AAE A% 4

A A7l As HUAE AT vdE RdE T4l
AL F gty oldL e FHY FQ8 FTF F
F good AE A Y] distd BE) 2de &
du A7 2g 238 vjagoezy 2y AR A
4L ASFAt B =EA AU AF e A
F BA 7IPL 71E9 a3 gl uls) AlirFe] A

0.4 Hz

------- tacho output
nontinear mode!
— - — -linear model
=
B e N S SO
2
R o e R e R T
k]
S .
&>
| S TUUUUUIE SURTUUUUUS SSVURUUUTRS: ORI
sl i ; ; :
75 ] 6.5 9 9.5 10
time [sec]
1.0 Hz
500 T
------- tacho output
B e e i S nonlinear model
300 .| = - = - linear mode}
— mn .................................
B
R 111 T | Rty ReRITCILLE IRRCLLRRRES
-E 1) R DR SN SR MR | V. SPUVIP SORUP
R .
=
200 e
-300 .
B 01 R S e R LR LR Vet R ZARRERES
500 i i i i 1
9 9.2 9.4 96 9.8 10
time [sec)
16 Hz
500 T T T
------- t
) . A acho output
nonlingar model
300 pa-enn- -{ — - — -linear model
_— m ............................
)
& 100t
g o
% -100 -
>
e
£ 1 R Rt e Tt It St AL
s S Y P Y
-400

'5%.3 9.4 95 96 9.7 9.8 8.9 10
time [sec}

29 6 A4 2He 293 24 A% Ha

opz 44 A% 2H Nadel Agsrlol ol ®
o oheh mdde) REAE BT £ gle otk

& u 2 8l

[1] Siri Weerasooriya and M.A.El-Sharkawi, "Identification
and Control of a DC Motor Using Backpropagation Neural
Networks”, JEEE Trans. Energy Conversion, Vol. 6, No. 4,
1991.

[2] Ahmed Rubaai and Raj Kotaru, “Online Identification and
Control of a DC Motor Using Learning Adaptation of Neural
Networks”, IEEE Trans. Industry Applications, Vol. 36, No.
3, 2000.

[3] leroham S. Baruch, Jose M. Flores and Fernando Nava
R, “An Advanced Neural Network Topology and Learning,
Applied for Identification and Control of a DC Motor”, 2002
First International IEEE Symposium Intelligent System,
Sept. 2002.

[4] Electo-Craft Corporation, DC Motors, Speed Controls,
Servo Systems, an Engineering Handbook, Minnesota
Electo-Craft Corporation, fifth edition, 1980.

[5] Brian D. O. Anderson and John B. Moore, Optimal
Filtering, Prentice-Hall, Inc., 1979.

- 3098 -



