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A Study on Estimation of a Mobile Robot’s Position Using Neural Network
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ABSTRACT

For navigation of a mobile robot,

it is one of the essential tasks to find out its current

position. Dead reckonining is the most frequently used method to estimate its position. However
conventional dead reckoner is prone to give us false information on the robot position especially
when the wheels are slipping. This paper proposes an improved dead reckoning scheme using

neural networks.
velocity of the wheel;

The network detects the instance of wheel slipping and estimates the linear
thus it calculates current position and heading angle of a mobile robot.

The structure and variables of the neural network are chosen in consideration of slip motion
characteristics. A series of experiments are performed to train the networks and to investigate
the performance of the improved dead reckoning system.
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Fig.1 The mobile robot LCAR
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F=FLY A A108 A3Z (1993.94)

Table 1. Experimental condition for netiwork {raining

Vmax Vmax accel, time slipping
no path (m/sec) (m/sec?) tr (sec) wheel
1 straight 0.3 0. 100 3 right
2 ” 0.3 0. 060 5 left
3 ” 0.3 0. 060 5 both
4 ” 0.2 0. 050 4 right
5 ” 0.2 0. 067 3 left
6 ” 0.2 0. 067 3 both
7 ” 0.1 0. 020 5 right
8 ” 0.1 0.033 3 right
9 ” 0.1 0. 025 4 left
10 " 0.1 0.050 2 left
11 ” 0.1 0.025 4 both
12 ” 0.1 0.033 3 both
13 curve 0.1 0. 020 5 right
{0=10m)
14 " 0.1 0.025 4 left
15 » 0.1 0.025 4 both
© 16 curve 0.1 0. 025 4 right
(o=10m)
Y ” 0.1 0.033 3 left
118 ” 0.1 0.020 5 both

(a) overview (b) velocity measurement

Fig. 8 Experimental setup
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