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A study on the honeycomb entry and exit counting system for
measuring the amount of movement of honeybees inside the beechive
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Abstract Recently, rapid climate change has had a significant impact on the bee ecosystem. The decrease in the
number of bees and the change in the flowering period have a huge impact on the harvesting of beekeepers.
Accordingly, attention is focused on smart beekeeping, which introduces IoT technology to beekeeping. According to
the characteristics of beekeeping, it is impossible to continuously observe the beehive in the hive with the naked eye,
and the condition of the hive is mostly dependent on knowledge from experience. Although a system that can measure
partly through sensors such as temperature/humidity change inside the hive and measurement of the amount of CO2 is
applied, there is no research on measuring the movement path and amount of movement of bees inside the bechive.
Part of the migration of honeybees inside the hive can provide basic information to predict the most important
cleavage time in beekeeping. In this study, we propose a device that detects the movement path of bees and measures
and records data entering and exiting the hive in real time. The device proposed in this study was developed
according to the honeycomb standard of the existing beehive so that beekeeping farms could use it. The development
method used a photodetector that can detect the movement of bees to configure 16 movement paths and to detect the
movement of bees in real time. If the measured honeybee movement status is utilized, the problem of directly
observing the colony with the naked eye in order not to miss the swarming time can be solved.
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M E

A study on the honeycomb entry and exit counting system for measuring the amount of

ol

IoT 7%

445

=
=

AM7F PEE AL o]

%

oo

M
il

A Uola el e ofs F=
=] 2EE o] 7HA Rl 9

el

i 17H9] &<l

I3

\
&y

ste] wHle] AjA) 4 Beke 9

)

—_—

~
Njo

K

2 o

a7 %= stH[4],

]

il

W el 2 AgE T gl w

p
.

st<lsh

2 3

B!
7
=
s
jart

N
o

,mMO

—_—

o

el

0
yAO
o)

K-

1o
eyl
K

SHA e

[e)
Honeybee route inside the honeycomb
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Figure 2. Example of inserting an entry and exit counter
the honeycomb
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Figure 3. Honeycomb entry and exit counter system configuration
diagram
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Figure 4. How to detect and count entry and exit the
honeycomb
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Figure 5. Development of hardware for entry and exit
counter the honeycomb
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Figure 6. Sensor deteotlon method for counting entry and
exit inside the honeycomb
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Figure 7. Real-time monitoring screen of entry and exit
counting the honeycomb
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Figure 8. Real-time monitoring device for entry and exit
counter honeycomb
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Figure 9. Sensors that can be further inserted into the
expanded space
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Figure 10. Honeycomb entry and exit counting system
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Figure 11. Honeycomb entry and exit counting system and
monitoring panel
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Figure 12. Measurement result of the amount of movement
of heneybees measured by the honeycomb entry and exit

counting system
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