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Abstract

Zoos and aquariums are facilities where visitors can enjoy observing various animals.
However, merely observing animals in a vague manner does not lead to lasting memories.
Penguins, in particular, are popular animals exhibited in many aquariums. While they
are often kept in large groups, sometimes numbering in the dozens, this can result in an
observational experience that remains somewhat detached. In this study, we first visited
zoos and aquariums that house penguins to investigate their existing display methods
and efforts to engage visitors. We found that many aquariums enhance visitor interest
and encourage observation by giving each penguin a name or band, and introducing
them individually. While such displays help visitors develop impressions and attachment
toward the animals, it is not easy for visitors to identify individual penguins, making it
difficult to link the experience to long-term memory.

In response to this, we propose a method that improves the observation experience
by focusing on the distinctive abdominal patterns of penguins. This method allows
visitors to observe penguins and search for their names by drawing the patterns. We first
implemented a prototype system to draw penguin abdominal patterns and conducted
similarity analysis of the drawings collected in experiments. The results revealed a
tendency for higher similarity in drawings of the same penguin. Additionally, analysis of
the drawing order showed that the sequence of drawings for the same penguin tended to
be similar, indicating the potential for penguin identification through drawing. We also
constructed a dataset of penguin drawings and evaluated the accuracy of an algorithm
for searching names based on these drawings. The results showed that the top 3 correct
penguin rankings could be estimated with high accuracy (93.0%).

Next, we implemented a system on smartphones that allows users to draw abdominal
patterns and search for individual penguins while observing them at an aquarium. We
investigated the impact of using this system on memory retention of penguins in a field

experiment at an aquarium. In the experiment, we compared the use of our system with



a traditional band-based identification method and evaluated the effectiveness of the
proposed system. The results showed that using the proposed system led to increased
attention to individual characteristics and penguins themselves, suggesting that this
system is more likely to help visitors remember specific penguins. Moreover, the system
was less influenced by the color or name of the bands, making it easier for people to

remember distinct penguins.
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