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Introduction

Given the small size of their brain, honeybees have
astonishing cognitive capacities, comparable In many
respects to vertebrates [1,2]. Much of this is based on
their remarkable visual learning and discrimination
abilities that extend beyond learning simple colours,
shapes or patterns.
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Methods Results

Assay: Using a simple choice assay, we trained free-flying Honeybees learnt to discriminate between a Monet and Picasso painting (Fig. 3a), and were able
noneybees into a tunnel, at the end of which they encountered to discriminate at least five painting pairs at the same time (Fig. 3b). They easily transferred their
ohotographic prints (7 x 9.5 cm) of a Monet and a Picasso discrimination ability to grey scale (Fig. 3d left), demonstrating that colour was not used for
painting (Fig. 1). Underneath the paintings were holes discrimination. To some extent, honeybees could generalize knowledge about the visual structure
through which the bees could enter into chambers behind the that differentiates Monet from Picasso paintings to new images they had never encountered before
paintings, one of which contained a feeder with sugar. (Fig. 3c), in particular when the novel paintings were presented in grey scale (Fig. 3d right). This
suggests that honeybees are able to discriminate art by extracting the characteristic visual
oM Viow information inherent in a painting style [3].
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pairs of Monet and Picasso paintings. One group was trained - TR Do significant difference at p<0.05.

to Monet rewarded, the other to Picasso rewarded. Training
was conducted in blocks of 20 min with the rewarded image
presented on the right and then on the left side for 10 min
each. Painting pairs were presented in multiple blocks over
several days, with bees first trained to a single painting pair,
then to five paintings pairs in a row (Fig. 2 above), and then
presented with novel unrewarded paintings (Fig.- 2 below)
interspersed by training blocks with familiar paintings.

Which visual cues do bees use for painting discrimination? Bees do not rely on luminance or
colour for discriminating paintings. Neither could they use orientational information potentially
contained in shape configurations, lines and edges for discrimination of style: due to the complexity
and uniqueness of each painting there was no distinct orientational information inherent in all
Picasso paintings compared to all Monet paintings [3]. Similarly, 2-D Fast Fourier transforms (FFT)
of the paintings revealed an equivalent distribution of spatial frequency information in the two
painting groups (Fig. 4). We propose that bees use the underlying visual regularities that are
consistent across all paintings by the same artist, which can be revealed by singular value

Analysis: Only the first choices of each bee with the . . . e . . :
y Y decomposition capturing the most salient structural regularities inherent in a painting style (Fig. 5).

rewarded image presented on the left and the right side per
block were used for analysis. Results for all bees of a group _
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were pooled for a block, and the mean percentage of correct Monet and
choices for each block (or set of blocks) analyzed using Picasso
ANOVA and Fisher post-hoc tests. paintings
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Monet and Picasso paintings by extracting and and Picasso paintings using underlying visual regularities. Dimension
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In each painting style. dimensions that most strongly differentiate Monet from Picasso
across a set of 160 paintings from each artist. Modified from [3].

Our study also suggests that discrimination of artistic styles
IS not a higher cognitive function unique to humans, but
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