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Estimate the Inclination Angle using Traveling Speed of
Segway Robot on the Slope
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Abstract: This paper proposes an angle estimation of Segway robot for the slop driving. Most of Segway robot was controlled by
pose control of keeping robot’s balance and motor control of driving. In motor control, we analyzed Segway robot kinetically and
estimated an angle of inclination using the velocity that depends on input force. In pose control, also, we used PD controller and
evaluated a stability of controller through MATLAB simulation. Assuming the robot keeps its balance stably using controller, we
could linearize dynamics. We could obtain the result through the experiment which estimates an angle using the velocity of Segway

robot that is derived from linearized dynamics.
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Fig. 1. Segway robot.
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Fig. 2. Segway Robot Model on the Slope.
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Fig. 3. Position of Segway Robot.
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Table 1. Variable of Segway Robot.
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Table 2. Parameter of the Segway robot.
R 0.0625 m
L H/2
M 24 kg
m 0.370 kg
g 9.8 m/s?
H 0311m
J, 0.001445 kg - m’
J, 0.01934 kg - m’
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Fig. 4. Overall system of the Segway robot.
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Fig. 7. Hardware of the Segway robot.
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Fig. 8. Configuration test environment for driving at slope.
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Fig. 9. Driving. of 10 degrees inclination angle.
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08
07t
06
wo5-
E
204
Q
o
C o3t
02F
0.1

o
NS

4
time[sec]

a9 11,205 AAM S8,

Fig. 11. Driving of 20 degrees inclination angle.
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