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Knowledge Extaction Using Neural Network
by an Artificial Life Approach

Yuisi MAKITAt and MASAFUMI HAGIWARAT

A novel knowledge extraction method from autonomous behavior of multiple mobile robots
by an artificial life approach is proposed in this paper. The knowledge is expressed by if-then
rules and we employ a neural network for the knowledge extraction. The proposed method
has the following features: 1) Understanding and modification of the extracted knowledge are
easy because weights in the knowledge extraction network directly represent the antecedents
and the consequents of the if-then rules; 2) The network itself has an ability of inference
using the extracted knowledge; 3) The structure of knowledge extraction neural network and
the learning algorithm are simple. We used a lot of autonomous mobile robots in various
environments. Each robot has to avoid the obstacles to get to the goal and the local behavior
is extracted and integrated in the knowledge extraction neural network as global knowledge.
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We confirmed the validity of the proposed method by computer simulations.
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Fig.2 An autonomous robot and kinetic forces.
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Fig.3 Changes of the group behaviors in the case of ‘a road with a turn’.
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Table 1  Extracted rules (a road with a turn).

o antecedent (z,y) consequent (6, a) O antecedent (z, y) consequent (6, a)
Rule No. | 23 (=z) | 23 (=y) | d1 (=6) | d2 (=a) | Rule No. | 21 (=) | 22 (=y) | d1 (=6) | dy (=a)

1 4.7 17.5 177.1 0.96 6 3.6 16.8 —32.7 0.53

2 12.2 18.0 184.8 0.93 7 10.6 14.8 9.70 0.95

3 17.9 16.0 131.0 —0.14 8 14.3 14.7 —48.2 —0.15

4 18.2 10.2 92.8 0.97 9 15.1 10.3 —85.0 0.96

5 16.2 2.5 53.4 0.50 10 15.4 5.2 265.5 0.93
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Table 2 Extracted rules (a field with four gates).
@ antecedent (z,y) consequent (6, a) | | antecedent (z,y) consequent (8, a)
Rule No. | z1 (=z) | 22 (=y) | d1 (=6) | d2 (=a) | Rule No. | 21 (=z) | 22 (=y) | d1 (=0) | d2 (=a)
1 3.5 10.1 230.5 0.83 9 10.2 3.2 80.3 0.35
2 7.1 16.1 192.1 0.81 10 11.7 9.1 91.5 0.87
3 13.0 17.8 163.1 0.89 11 10.6 12.6 85.9 0.94
4 17.6 12.3 132.9 0.57 12 12.0 17.7 84.3 0.48
O antecedent (z,y) consequent (8, a) O antecedent (z,y) consequent (8, a)
Rule No. | z1 (=z) | 22 (=y) | d1 (=6) | d2 (=a) | Rule No. | z1 (=2) | 22 (=y) | d1 (=6) | d3 (=a)
5 4.8 9.0 —48.8 0.53 13 10.9 3.1 260.9 0.31
6 7.7 6.3 —30.9 0.82 14 9.4 8.2 267.5 0.84
7 13.6 6.9 23.5 0.92 15 9.2 13.3 —88.2 0.81
8 17.2 10.7 51.1 0.84 16 10.6 18.0 261.5 0.26
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