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Abstract

This paper presents balancing control of a two-wheel mobile robot (TWMR)., TWMR is aimed to
maintain balance while moving. Although TWMR can be controlled by linear controllers such as
PD controller, time-delayed controller is employed for robustness. Performances of PD controllers
and time-delayed controllers are compared. Especially, experimental studies on different
acceleration estimation for the time-delayed controller are conducted.
acceleration estimations of the balancing angle, of the position, and of both angle and position

are compared empirically.

Performances by different
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Fig. 1. Two-wheel mobile robot structure
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Fig. 2. Two-wheel mobile robot
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Table 1. Specifications of parts and program

Parts Specifications
MCU TI DSP2812
Emulator SY-XDS510
Communication Firmtech FB755AC
Gyro sensor Murata ENV-05G
Sensors .
Tilt sensor DAS SAl
Motor Gear ratio 1/17, 24V
Motor Driver LM18200
Downloader CCS Studio v3.3
Program Data capture Labview 2010
Data processing Matlab 2008b
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Fig. 3. Overall hardware structure
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2) Scheme 2(Fig. 6): 7, =7, =u, (t)+u,(t)
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Fig. 7. Scheme 3: A time-delayed control for angle and position

o Aled By Bde] B
Addgke epde, 7A7tel 3

H 2. TDC HMofes
Table 2. TDC Control parameters

Variables Value
My, M, 1
Krp 0.5
K 0.2
4, ey
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Table 3. Control gains for three control schemes

. . s Scheme 1 Scheme 2 Scheme 3
Gain/Acceleration Estimation Fig, 8 Fig, 9 Fig, 10
Angle P gain @ -75, D gain : -10 3 .

Position P gain : -10, D gain : -20 (@) @) @)
Angle P gain : -85, D gain @ -10

Position P gain : -10, D gain : -20 (b) (b) (b)
Angle P gain : -100, D gain : -10 R X §
Position P gain : -10, D gain : -20 (© © ©
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4.2 Scheme 1 : Zxo] A)ZEAAA0)7] AHE:

(a) Angle P gain:-75, D gain: -10,Position P gain: -10, D gain : -20

b) Angle P gain:-85, D gain: -10, Position P gain: -10, D gai : -20
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(b) Andle P gain:-85, D gain: -10, Position P gain: -10, D @ai : -20
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Table 4. Comparison of control performances

Cases Error Error variance
Average
(a) 2.0485 2.3057
(b) 1.7603 1.2345
Scheme 1 © 15615 0.7771
(a) 1.8817 9.7159
(b) 1.8428 1.3345
oo 2 © 1.8009 0.6497
(a) 1.4313 5.28860
(b) 1.6302 1.5621
Scheme 3 © 1.5048 0.8173
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