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Speed-Sensorless Speed Control of DC Servo Motor Using a High Gain Observer

Sang Hoon Kim Myung Joon Kim Kwang Ho Yun Moon Hyun Nam Lark Kyo Kim
Department Elactrical engineering. kon-kuk University

Abstract - In this thesis, it is a purpose to carry
out speed control of DC servo motor without using
cncoder and the resolver which are speed sensor of
DC servo motor and it should use estimate algorithm
or observer and must assume a speed in order io
control  speced sensorless. Therefore, high gain
observer was designed to estimate rotor speed of DC
servo motor and it carrics out speed control from the
feedback of the speed that assumed done in the
thesis.

Also, implementation used easy Pl controller in
speed -controller of DC motor though it was simple. It
is compared estimate performance of Luenberger and
high gain observer in a way of computer simulation
in order to verify performance of the high gain
observer which proposed in this thesis, and proved
excellency of the high gain observer. And the thesis
proved that smooth speed sensoriess control of DC
servo motor was implemented in invariable driving.

1.4 &

g uqgel A8HT Ye ARABATIE A0R
249 d$An SuSA) $Fethe o) slon
A7la ARE HYAeE AT + o] WEslY B

23 *i"ig} %5 Aojo] lof wi$ foldich
AHARd %71«1 Agan AHY 73%% Hlma §ojs}
e HAxd £x FEE Iy HaMe #HEH
(Resolver)tt A3 (Encoder)$ 2L £& AA7}
FastA E0.(1)(2)

Az HEHSY STAME oj_d S8 AE
2l dm AEVlel £ Aojst: Wl dis) gL
A7z AP en, 2 FAAE F3 ‘35’—3]""
ol g8t HEH 73 RASE #F7] 4AYRA (P
A7t ghge) Wy ﬁlﬁ}. olE & Mz &4
of g A7 #HE A F /A PFEeF Yol ’5}
J‘IE“* Az SG5A MM HEdMdy £

54 948 5 4 Ao,

45-. ejol A %‘%"301 ezl E olf2e AE7)
o} R 4 —’I‘-’éiz} el dA 7EX ) FYE
29 e o4 9 br’é %}118]&01] g8 A4 B

o NE 5 9902 F 4 Ux ol A%k Pus
2 $28% v A9E 48k Tl Mo,

& AFNE AHor FEIE AL dodMde A
1 At Aule el AR dYd Aol Basel &

o Fxef Ao A%T de AL
szt Qo ZhA A5E Ao
A f]"’ B2 2319 “r?J"? 38

@ 45 382 €7t s HEE BIY B A
45E 9¢ + e A599e 38 Ave wA €
o.(3)(4)

A A% dEAY BE)E FAHA

9 #3718 & + U9 7d4A @

&7)¢ 24 g 83357 A4 *1“@19% EEAQolt WY
selole g %}0}‘# doke BAEE /Ao Sl

=013 B3F7e WEHArIHE Folok & Fs e
§AT A 2E %«‘?1-"3011 et Jug gez sy, o
A e+ BASAYU 9¥er A% F3A
¢ 2d Aol %"géﬁ}c 2AHE Az At
olshe 2 3olE BE7IE A2sdle 54 4 WY
stejojejo] g FRE Bastx Feoh (5)(6)

o2ty & =RdAe &5 3¢ 37 A8 nol5
BE71E Atstna 89, dFMNEAENY 4% Ao
£ &7l HalMe g os olgstn glE hdatEA
= :r“ﬂﬂ HAE PIA7IE ALE3t] £2& Aol &t

£ ¥ =RdAME ARME HEve 3U14 85
qerg olgdtel 58 «’x‘“-%iﬁhr T'_OI #EIE 4A
g ZJ%HS’— E719 HrlH 54 Avrd —‘—E

& 2437 ddMe 479 E?}—ra}:O] gese A
o) REged 2FE7 AdMe $E3k0) %‘36}7%} EJ
E el Hel ‘2"3 g},

13 FAHES AV 98 AIAEM FE4 2
® J%ﬂ’rﬂ 1) cﬂfé AE7 38K g Doy #E
NE dAsled 23 Hegoz AR TEL e
AR 3, °l FHRE ol 83ld AL £5E F

Fstar.
B TEAAE e qols Bald 4
| 9l ABeol e Bake] FoAulA %2719} o
aE1E A5a%E 43 2948 wanAod

J]H 2’;_1

_E

PE&E $AA ABMEASY %%Q’} &z dAal
2 A7t FEEE dFsud.
2.8 &

2.1 AFALAE7Y $44 2g
AEARAETe SAYREAL 08 2o

el = R+ L2804 oy (2.1)

T = 1,20 4 B+ Ty

R, : ANA ANY L,
i, s ANA AR w

(2.2)
P AR AEE A g, 0 G7]HE
P AEE e, - AVIA AL
J: BAERAE B up@Agy T FEER

k, . Eax} kb : cﬂﬂ;ﬂg P

a}w/qtj_z%%a..} 57 BEMEE 09 219 2o

verd 4 Qo
ITL
Eols) 1 X 1 - Bals)

lKnl‘
LJ

a9 2.1 FAREEV ] ESME
Fig. 2.1 Block diagram of a DC servo motor
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Fig. 3.2 Structure of a high Gain Observer
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Fig. 2.3 (a) Structure of a high Gain Observer
(b) Structure of subsystem
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