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Abstract

DC motors are widely used in many industrial fields as the actuator of the robot and the driving
power motors of the electrical vehicle. Usually in the sensors of DC motors, such as the encoder,
the tachogenerator, and the potentiometer etc. are applied. But, usage of these sensors results in
the increased price and operating cost such that the application of the motors are limitted. To solve
this problem, another method to construct low cost control system is investigates. 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 measure-
ment values of the armature voltage and current, instead of measuring the sensor signal. This
paper presents an algorithm for estimating the angular velocity of DC motor. The effectiveness of
the proposed method is verified by experimental results. Also, the applicability of the proposed
method is presented by applying to the velocity control of a wheeled mobile robot.
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Fig. 3 Sensorless speed control system of DC
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Fig. 4 Block diagram of the proposed sensorless
speed control system
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Fig. 5 Block diagram of sensorless speed control
system for a wheeled mobile robot
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Fig. 6 Configuration of the robot vehicle

AEHEF, A7 43 A/27E 28 3
AL E FHIE = FH7]9 Aojrz 74
5o} ot 471 F= 3719 Aejrle PCE
ol &3ta itk = B9 A £ & FA 8]
AP e 72 A3 AF FRI7L L8, &
sRdA e AayE EEEy] A& Ara A
e AFeA] o3 Aojre 2HAG ud dA
g #3E adz o] &stan AV AR A F3te
Aoz gvh 2%, ¥HTEF R AR AF HE
5, Ao 7)ol gt FAE ofefioll A A et

4.2 st=sdof

421015 2%

Fig. 6& A3 o] &8 28] MIFE2A, (A)
v gZdA B 2golm, (B oA B 2Ho
tholg 2R F9o FEEL HFY AMRR
& /MY FFEL FE57)0(1: 24.1E AA
TEEE 9485 ok, FERXE £ Hitachi
it2) DO4G321E (24V 19W) Types] DCREH 2
A et RE ol 2E dabo]E 9 offline F
AE A8 1024P 29 = HE 4 AdAAE A

ja{ Current )

Fig. 7 Block diagram of DC motor driver and
armature current sensing system
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Fig. 9 Block diagram of experimental system to
determine the parameter of the speed esti-
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Table 1. Parameters of the speed estimator

B Right Left
ka 0.3466[0] 0.3956[0)
b 0.0145 0.015

L {v - sec/rad] [v - sec/rad]
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Table 2. Parameters of plant

7 8 Right Left
K, 0.845 0.876
T 0.428 [sec] 0.326 [sec]

Table 3. Parameters of Controller
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Fig. 10 Measured and estimated value of right
motor speed
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