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Study on Analysis of Queen Bee Sound Patterns
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Abstract Recently, many problems are occurring in the bee ecosystem due to rapid climate change. The decline in the
bee population and changes in the flowering period are having a huge impact on the harvest of bee-keepers. Since it
is impossible to continuously observe the bechives in the hive with the naked eye, most people rely on knowledge
based on experience about the state of the hive.Therefore, interest is focused on smart beekeeping incorporating IoT
technology. In particular, with regard to swarming, which is one of the most important parts of beekeeping, we know
empirically that the swarming time can be determined by the sound of the queen bee, but there is no way to
systematically analyze this with data.You may think that it can be done by simply recording the sound of the queen
bee and analyzing it, but it does not solve various problems such as various noise issues around the hive and the
inability to continuously record.In this study, we developed a system that records queen bee sounds in a real-time
cloud system and analyzes sound patterns.After receiving real-time analog sound from the hive through multiple
channels and converting it to digital, a sound pattern that was continuously output in the queen bee sound frequency
band was discovered. By accessing the cloud system, you can monitor sounds around the hive, temperature/humidity
inside the hive, weight, and internal movement data.The system developed in this study made it possible to analyze
the sound patterns of the queen bee and learn about the situation inside the hive. Through this, it will be possible to

predict the swarming period of bees or provide information to control the swarming period.
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Figure 1. Queen bee sound recording device
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Figure 5. System configuration diagram for queen bee
sound pattern analysis
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ol&A A|AEIS Autala A o ARL=ZE o
Az A AN BAE oS 9l & gy ) ) - -
2 EASE BAZE 9182 H9 @ F ANLOE o oo a o ojo
- He 75U 8 T KU
AHHE AREE 2HZE BAY F YRS Al2g

33 d9Hd A= H HolE #A4& AT 2

$= ANzd A

J2 12, o ARE oiH

Figure 12. Queen bee sound pattern

o] g | SeEEvane

Board - i AA AXE AntE dgelA 19 129 22 9"
10022) ; o WziE Aol WE el iz cjghdo] LulE
; ({_,\1 U Aolgha B & ok wEHoz Zese W
[ %EE o OAg Holelg HE3 she] AAzow eise
L= L Ak dolelel gro] mEakel dlojElsh fAal )
b 3 vk 2uEE SoR IS HYS F s A
: ofth. ol oo ARE Y EAS Fa) UE
o #AVL B AS o & Qe AR @

‘ = ]

)

T2 11, {2 ALRE ofE BME 25t 2295 A|AH
Y 2 =Rl UE A g9y Alesg o
Figure 11. Cloud System configuration diagram for queen N2 Aseto] o]2 yjwloz wUE W BA

bee sound pattern analysis B =
A2=8] ol g jgoltt. ojghe] Abe

4
2L

s}

4y

- 872 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 5, pp.867—874, September 30, 2023. pISSN 2384—0358, elSSN 2384—0366

S5 wosel RHsE 7|E WHas te) oy
AFEE ADEE A5 F olE D NER W
sha TeZE EASe] o9 Alesel AEe 24
T 5 QES Ak g AT HE 2L 23N
NE ST F e Fod AXZ Bgol JHseth
ofghil AR Rz WE YRE BUHY @ 4+ 9
= e A ol wakE 3] BUHY o
W e WEY AERY 4L 45T 5 U
Aolth. o E 53

2ol oEsistal Ve WA ApEstE T 7les
HEsto] e w7klA e Ui flo] adpHow
T8 A7IE dSstal 248 F 9ls Blelth oA
Fe w7re] 7 Tl B2 kol 4 Aow
gy aPjan E ERellA] A8E ool AleE 4
WS e 259 A= 24 Rl A8e] 7}

References

[1] Ahmed. Mateen and Zhu. Qingsheng. “IoT based
real time agriculture farming,” International
Journal of Advanced Smart Convergence, Vol.8,
No.4, pp. 16-25, 2019. https://doi.org/10.7236/1JAS
C.2019.84.16

[2] Min-Jeong Kim, et al. “Implementation of a
Honeybee Counting System Using IR Sensors,”
In: Proceedings of Symposium of the Korean
Institute of communications and Information
Sciences. Korea Institute of Communication
Sciences, pp. 1519-1520, 2021.

[3] Deok Son Jae, Sooho Lim, Dong-In Kim,
Giyoun, Rustem Ilyasov, Ural Yunusbaev, and
Hyung Wook Kwon. “Automatic Bee—-Counting
System with Dual Infrared Sensor based on
ICT,” In: Journal of Apiculture, The Apicultural
Society of Korea, pp. 47-55, 2019. https://doi.org
/10.17519/apiculture.2019.04.34.1.47

[4] Kim Joon Ho, Seo Hee, Han Wook, and Chung
Wonki, “A study on the honeycomb entry and
exit counting system for measuring the amount
of movement of honeybees inside the bechive,”
The Journal of the Convergence on Culture
Technology (JCCT), Vol. 7, No. 4, pp.857-862,
2021.

http://dx.doi.org/10.17703/JCCT.2021.7.4.857

[6] Kim Joon Ho, Han Wook, Chung Wonki, Mo,
Changyeon, Han, Xiongzhe and Kim, Subae “A
Study on the System for measuring the Activity
of Honeybees inside and outside the Beechive,”
International ~ Journal of Advanced Culture
Technology (IJACT), Vol. 10, No. 4, pp.511-517,
2022. https://doi.org/10.17703/1JACT.2022.10.4.511

[6] Jae Deok Son, Socho Lim, Dong-In Kim,
Giyoun Han, Rustem Ilyasov, Ural Yunusbaev
and Hyung Wook Kwon,  “Automatic
Bee-Counting System with Dual Infrared Sensor
based on ICT”, Journal of Apiculture, 34(1), pp.
47-55, 2019. https://doi.org/10.17519/apiculture.2
019.04.34.1.47

[7] Jeong, C. H, M. J. Kim, J. S. Ryu and B. J.
Choi.  “Implementation of the  honeybee
monitoring system using object recognition,” in
Proc. KICS Conf, pp. 806-807, 2021.

[8] Hyung Joo Yoon, et al. “The Effect of
Temperature Treatment on the Production of
Worker or Queen Bumblebees,” Journal of
Apiculture, The Apicultural Society of Korea,
pp. 283-287, 2008. https://doi.org/10.17519/apicult
ure.2018.11.33.4.283

[9] Geon Kim, HanSoo Kim, Dong-Guk Paeng, and
Yoon-Kyu Lim. “Acoustic Measurements of
Wasp (Vespa simillima xanthoptera Cameron)
and  Honeybees  with  their = Frequency
Characteristics,” Journal of Apiculture, The
Apicultural Society of Korea, pp. 7-13, 2019. htt
ps.//doi.org/10.17519/apiculture.2019.04.34.1.7

[10]JKim Joon Ho, Han Wook, and Chung Wonki,
“A study on the Beehive Door Opening and

Closing System wusing a Hornet Sound
Analysis,” International Journal of Advanced
Culture  TechnologyInternational ~ Journal  of

Advanced Culture Technology (IJACT), Vol. 10,
No. 3, pp.393-396, 2022. https://doi.org/10.17703/1
JACT.2022.10.3.393

[11]Mi-Suk Oh. “Study on the Environment-friendly
Control of the Vespa Mandarina, 1. Group attack
prevention by plant cultivation in front of beehiv
es,” Journal of Apiculture, Vol.22, No.l, pp.101-1
08, 2007.

[12]Byung soon Kim, Seongmin Jeong, Goeun Kim,
and Chuleui Jung. “Early Alert System of Vespa
Attack to Honeybee Hive: Prototype Design and
Testing in the Laboratory Condition,” journal of
Apiculture, Vol.32, No.3, ppP. 1917198, 2017. http:
//dot.org/10.17519/apiculture.2017.09.32.3.191

- 873 -


http://dx.doi.org/10.%2017703/JCCT.2021.7.4.857

Study on Analysis of Queen Bee Sound Patterns

[13]Ki-Hyeon Kwon, Jin-Su Kim, and Hyung-Bong
Lee.” Forecast of Bee Swarming using Data
Fusion and LSTM,” Journal of Digital Contents
Society, Vol. 20, No. 1, ppl-6, 2019
http://dx.doi.org/10.9728/dcs.2019.20.1.1

- 874 -



