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Accurate estimation of the robot’s position has an important role in autonomous navigation.
Odometry is one of the most widely used techniques for mobile robot positioning. However,
odometry has a well-known drawback that the position errors are accumulated when the travel
distance increases. The UMBmark method is the conventional odometry calibration scheme for
two wheel differential mobile robots. In the UMBmark method, the approximations for small
angles are used in order to simplify the calculations. In this paper, we propose the new calibration
scheme by using experimental orientation errors. Kinematic parameters can be calculated
accurately without approximations by using experimental orientation errors. The numerical
simulation and experimental results show that the odometry accuracy can be improved by the

proposed method.
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Fig. 1 The calibration experiments and the final
position errors in UMBmark method
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x; : Position of the robot in the x-direction at time 4.
i+ Position of the robot in the y-direction at time £.
6y : Orientation of the robot at time 4.

Ad : Incremental displacement of the robot.

A : Incremental orientation of the robot.
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Table 2 Pose errors before calibration

Pose errors X y 0
CW direction 1.67m 0.69m -41.8°
CCWdirection -0.99m 2.66m -53.9°

Table 3 Resultant kinematic parameters

Calibration method Ey Eq
UMBmark 1.0262 0.9821
Proposed method 1.0065 0.9798
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Fig. 8 Comparison of the final position errors for 4m x
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Table 4 Results of odometry calibration

Average Improvement
Position error P
Before calibration 2.32m -
UMBmark 0.53m 4.38 folds
10.1 folds
Proposed method 0.23m (2.30 folds)
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