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Analysis of communication mechanisms of animals using real-time information
processing system

Nakayasu, Tomohiro
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We found that (1) medaka are attracted to motion of conspecifics, using
biological motion stimuli depicting a moving creature by means of only a small number of isolated points,
and that (2) not only motion but also color and form play an important role in the attraction of medaka,
using virtual medaka created with 3DCG technologies. In addition, (3) we constructed the real-time
information processing system in which visual stimuli on the display are changed depending on the
position of the fish. These can be important clues to understand visual communication in animals.
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Motion tracking

Stimulus presentation

Fig. 1. An animation sequence depicting
biological motion (BM).
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Fig. 2. Medaka character created by 3DCG
software (3ds Max and Blender).
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Table 1. Stimuli used for virtual medaka
experiment.

Groups Visual characteristics

Form Color Global motion Local motion

Experiment 1

Normal v v v v

Static v v x x

Monochrome/Static v x

Pressed/Static x v

Pressed/Monochrome/Static

Blank — — — —
Experiment 2

Normal v v v 4

Monochrome/No global motion v x x v

Monochrome/No local motion v x v x

Pressed/Monochrome x x 4 4

Pressed/No global motion x v x v

Pressed/No lobal motion x v 4 x
Experiment 3

Normal v v v v

Pressed x v 4 4

Monochrome v x 4 v

No global motion v v x v

No local motion v v v x
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Fig. 3. Real-time information processing
system.
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Normal biological motion (M) are attractive to medaka
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Fig. 4. Normal biological motion stimuli are
attractive to medaka.
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Fig. 5. Normal virtual medaka are attractive
to medaka.
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Fig. 6. Motion tracking (A) and stimulus

presentation (B). Visual stimuli are
changed depending on the position of fish.
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