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A Study on the Sensorless Speed Control and
Its Application of DC Motor

Chang Se Kim

ABSTRACT

In this paper, a new speed control method for DC motor is proposed. This
method uses motor parameters instead of using speed or position sensors. In this
way, the angular velocity is estimated by the measurement values of the armaturce
voltage and current, instcad of measuring the sensor signal. This paper presents
an algorithm for cstimating the angular velocity of DC motor. The effectiveness of
the proposed method is verified by esperimental results. Also, the applicability of
the proposed method is presented by applving to the velocity control of a wheeled
mobile robot.
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Figure 2.1 Equivalent circuit of DC motor
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Figure 2.2 Block diagram of an armature voitage controlled DC motor
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Figure 3.1 Sensorless speed control system of DC motor
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Figure 3.2 Block diagram of the proposed sensorless speed control system

ko k

VY a N b _ RaRe I

th G =k kGLs) . k= fA4 kokik, T + ko ki k,
J o REEe] R dE foREEe] npEA e

R S CEEIE

4.1 TAH AlxEe 74

(e

1F 41y AHEY ol Rl g% 3l alojs st Mgl AeAlo] AlZgle)
AR S veRl Aol Al xEle A s REE e 24 %/Zﬂ, PWM
Generators EgFe E 75

2 AFHES A9 A A= ‘f-, /‘} 1¢t
Afr e By} & S T

17]
‘3 bz Al #AvIeh Aoyl o17]
*%&E.¢@79}NQ7H?MP?M%BHIQW.i%.RH?%“Q%Vﬁ}ﬁﬂ e
5 Aol el gk Al obefol M A Rint

—'.,v -—{E

4.2 3=
4.2.1 ol% =58

T1gd 420 Ao ol gl el JfeFlm Al (AN SEFollA i Rirolal (Bt
olof| 2 Bowrolr} ofiy L2 #H9o] juid dFo) G
G0 qHEloln AR FEude] Ause] gtk me wEieh wa] Aol
Suspension Spring-3 A A ske] FFaiA] L] EE Ao Ee ofdt HFAS Fydtes

A A = SCHOL



878 WRIBEABR KBt RCE #2188

Mobile
Robot

Right Motor
PWM Wave

or —y U PWM
: [Cr:mtrollerl "E'ﬁi Generator 'I—- -—||
! i Left Motor
e
== 1 b e
PC HRHeY

@ | Estimator.

Figure 4.1 Block diagram of sensorless speed control system for a wheeled mobile robot
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Figure 4.2 Configuration of the robot vehicle

4.2.2 B8 55 9 A7} AF A

OY 43& ol 29 AFd 9Z2¥ DC DC B 735 2 A7A AF AE&39
TAREolty. RES AR ARFE —5-,533}7] 98 TE g A7 APz
12, 5Watt X3¢ AYstAh. A7z AFol o) o] A koA Yoju= A

s AD ¥8718 B3t OdAY oz wgd ¥ PC YR £k FHJ| 2 =
ojZttt. olW A/D ¥E7]|ZA = 8 Bit <) ADCOSRZE o] &3k UrH10,11].

4.3 Hoi{7| A

HBAE ol&dtd F4E &g Fouse AAA SEA 0 AAHE 74
A2 o] SHe BARY] At ArIE HANAT. £E Aojrle HA Foy7]



DC REje] dMelz Sxmalo] 9 7 S&o a3 I 879

Computer i PWM E—
: Generator .

la ( Current )

Figure 4.3 Block diagram of DC motor driver and armature current sensing system
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Figure 4.4 Block diagram of the speed control system for the mobile robot
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T Right Left
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Table 2 Parameters of plant
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Figure 5.1 Measured and estimated value of right and left motor speed
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Figure 5.2 Step response for sensorless speed control of mobile
robot control ( V,; = 25 cm/sec)
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