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Abstract

Driven by two wheels, the structure of two-wheeled robot is simple, and it could
move flexibly, so it has a advantage in the task execution in small space. It also has a
wide application prospect in the indoor and outdoor environment. Two-wheeled robot
system is a natural unstable system, the motion planning and control of which is a hot
topic in robotics. Its high complexity and nonlinearity are important to the research on
nonlinear system control and design of intelligent controller.

This paper studies on system establishment, model construction, balance control
and balance constrained motion planning on the two-wheeled robot system. Totally, the
paper has done four aspects of work:

1. The system constructs the mechanical and electrical system for the two-wheeled
robot, and realizes the balance control of the robot based on state-feedback control.

2. The system constructs upper control system in computer and mobile phone. In
computer, it establishes a record subsystem based on Labview language and a motion
planning subsystem based on c language. In mobile phone, it establishes motion control
subsystem based on java language.

3. The paper presents an assumption about “virtual centroid”, realizes the balance
constrained motion control of the robot based on state-feedback control by State
maintaining and switching smoothly.

4. The system identification and Kalman filter is designed for the robot’s centroid

adaption.

Keywords: mobile inverted pendulum, state feedback, motion planning, virtual centroid,
self-adaption
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. . (3.24)

o3 NE 5 AT
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{( 2 1 3) P ( 2 1) 1084Yp (3-25)
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R

a19“p = azM + a39p
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At

a1 = KZZ - 4K1K3, a2 = KZ + 4K1, a3 = 2K1K4
a4_ = 4K1K3 - KZZ, a5 = ZKZ + 2K3, b6 = K2K4
U FEERAERT AR

(3.26)
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@ K.=1/374 VIrpm
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Kpwm * PWM, BRI Km. WERECH WIF KA.

T=—4%10"**w, + 1% 107* « PWM (3.32)
X

ug = 16 * PWM /2500 (3.33)
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