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The Method of Acquisition of Corresponding Relation
between Language and Act Using Inductive Learning with
Genetic Algorithm

HiroTAKA FUKUL e KENJI ARAKIH and KOJI TOCHINATt

Recently, development and research of a robot advances. In the future, it is necessary that
a human being gives a robot the order and the robot acts corrsponding to the order for the
popularisation of the robot. In the real world, it is impossibe that a developer gives a robot all
linguistic knowledge and all conditions in advance. This research tries to solve this problem
by giving capability of acquisition of corresponding relation between language and act to the
robot using Inductive Learning with Genetic Algorithm. The system based on our proposed
method learns the corresponding relations between a sentence and its behavior. We have total
5,000 order examples of 5 subjects as a simulation experiment and an evaluation experiment
using a real robot. We used commands by speech-recognition system. The correct recognition
rate is 52.2%. The accuracy rate of the simulation experiment is about 80.0%. The experi-
mental results did not include act of different direction each subject in the learning direction.
The accuracy rate of evaluation experiment using a real robot was high as 80.0-90.0%. In
this paper, we describe outline of our method and results of experiment in detail.
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Table 1 Example of primitive acts.
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Fig.2 A chromosome and genes.
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Fig.3 Crossover and mutation.
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Fig.4 Rules acquisition example.
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Table 3 The order of reference rules.
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Fig.5 Example of exhibition and acts input.
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Table 4 Examples of commands.
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Fig.6 Tansition of accuracy rate for each of 100 inputs.
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Table 5 The result of 1,000 inputs.
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Table 6 The result of speech recognition.
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Table 8 The number of correct outputs and accuracy

rate: A-E.
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Table 9 The number of rules.
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Table 10 Author’s judgment criteria used for evaluation.
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Table 11 Speech recognition of commands.
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Table 12 Results of the experiments with a real robot.
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