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Experimental Study on Biological Activity Analysis through Measuring Skin
Temperature of Honeybee and Butterfly using Thermographic Camera
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Abstract

Various insects live around us. Nowadays, insects are raised as a hobby at home or medicinal insects
are bred in large quantities for commercial purposes. In addition, various studies have been conducted
to understand the various growth characteristics of insects. In the laboratory, environmental factors
were changed to do that, but only the growth characteristics could be analyzed. However, it is almost
not easy to measure the skin temperature or body temperature basically needed to reveal the growth
characteristics in the case of insects. In particular, the results of experiments on the skin temperature
of winged insects are very insufficient. In this study, the skin temperature of insects was photographed
and measured for bees and butterflies living in natural conditions under various biological activity
conditions such as at rest and during flight using a thermal imaging camera, a non—-contact temperature
measurement method. Through quantitative analysis of the experimental results, the relationship
between the biological activity characteristics of each insect and the skin temperature resulting from
such biological activity was investigated. In addition, it was confirmed that honeybees maintained
different skin temperatures for three important activities, such as flying, honey collection, and
relocation, and that the butterflies performed a warm-up stage for flight similar to the characteristics
of moths.
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(a) Honey bee
Fig. 1 Maximum skin temperature measured in the
thorax of honey bees

(b) A thermal image
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Maximum skin temperature measured in the
thorax of honey bees
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Table 1. Temperature of honey bee with each state

MHES A #1 #2 #3

THRL 17 12 18
A2k [T] 24.2 34.6 405
HFEWER} [C] 1.8 1.2 1.7

L]

ZIH20.8 2K 26.0

(@) minimum thorax temp. (b) maximum thorax temp.
Fig. 3 Skin temperature measured in the thorax of
honey bees in State #1

(a) average thorax temp. (b) average thorax temp.
Fig. 4 Skin temperature measured in the thorax of
honey bees in State #2
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(a) temp. (b) maximum thorax temp.
Fig. 5 Skin temperature measured in the thorax of
honey bees in State #3
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Fig. 6 Photos of Pseudozizeeria maha
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(a) temp.
Fig. 7 Thermal image of Pseudozizeeria maha right
after landing
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Fig. 8 Wing structure of butterfly

Bt -~
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Fig. 9 Thermal images of Pseudozizeeria maha holding
at twig after landing
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(0) 3.92 min after Fig. 9(b)
Fig. 10 Thermal images of Pseudozizeeria maha
holding at twig during wind flowing
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Fig. 11 Temperature behavior of Pseudozizeeria maha
holding at twig from stop to flight
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