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Abstract: In this paper, we introduce an EEG analysis technique to confirm an inter-individual difference in prefrontal
cortex EEG with a single point sensing. The device for recording the EEG uses the dry-type sensor and a few numbers of
electrodes. The EEG analysis adapts the feature mining on EEG pattern using a self-organizing map (SOM). The EEG
patterns are determined based on the preference evaluation on sound listened to. In the preprocessing, we extract the EEG
feature vector by calculating the time average on each frequency band which are 0, low- «, high-a, low- 3, high- 3,
respectively. To confirm the inter-individual difference, we do experiments using real EEG data. These results show that
the learning results by SOM on each human are clearly different when using same initial weight values for the SOM.
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Fig. 1 Flowchart of EEG analysis.
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Table1l Kind of sounds listened to.

fireenginesiren | wind bells sound helicopter noise
cicada buzz grade crossing scotch tape
roar of waves bush warbler buzz Mosquito
fireworks soda water unwrapping the
paper

. . . . frictional noise of

drill noise train noise
styrene foams

Table2 Results of preference evaluation on sounds. Total
indicates the total number of sounds on all and/or each subjects.
All and S1 to S5 correspond with all subjects and subject 1 to 5,

respectively.
All S1 S2 S3 A4 S5
Sex - male | male | male | male | Female
LikeSound 44 9 13 8 0 14
DislikeSound | 178 | 35 48 39 24 32
Other 153 | 31 14 28 51 29
Total 375 | 75 75 75 75 75

(d)

Fig. 2 Mapson each subject when the initial weight values are
same. (@) to (f) are subject 1 to 5 and all subjects, respectively.
White, gray and black cellsindicate LikeSound, Other,
DislikeSound, respectively.

Table3 Mean of the accuracy rate for learning EEG data sets
that are chosen randomly (100 trials).

All S1 S2 S3 A S5
Accuracy | 0.61 | 091 | 0.87 | 0.89 | 0.91 | 0.88
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(1) T.Kohonen, *"Self-Organizing Formation of Topologically
Correct Feature Maps," Biological Cybernetics, 43 (1), pp.
59-69 (1982).
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