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Development of an Artificial Intelligence—Based System to Assess
Honeybee Health, Behavior, and Nutrient Effects with Bee
Environmental Management System.

Je—Ho Song®, Taesoo Yu™
"Dept. of Convergence Technology Engineering(IT Applied System Engineering),
“Dept. of IT Applied System Engineering, Chonbuk National University

2 o
20221 195 3 o) EAle SRR I3l Fel digk AFo] A&H o= it

Eo] 7P dE £290s & 5 Q)
AUk =ollMe EHe A o
2 Ak, Aetek= %‘j—é% 37k ’\V‘

=T

o
=
W o) A%, A% 9 GPEINE W ABA 70 A2

= golrk web
4 ] e 0 F o 29 99 3490 A 4 9 98]
Aol 1% 1 T3 5 Sl 2 el ks e

e A we) 34S Alo] 3 F el g dAAE Hl H Eo] Ho g WA 3 Qe Eol 4 gl

(6]
WEoR ol A9t o AsHE HHEAE e & sl A UAon 384 + 98 Aol

1. A&

w2 A AA A7Fe] 90% 2HAIshs 100 s2kE < 70%

7t o) SR oFsa Yk BHL AR FHE 2. &
= 3 AR A w83 E3] A fiAlel B
gL Fet. e A 71508k Qlel) o1 Aol AIRRRIEAT A28 e o] 3219 3 aes 24
Aol o] Bl W G ol A vt Hugl B AR B S o] ofe] 7t 8 1
A ClfT G A% FRge] Ao ool A, A Y- ARE AAS Tko R N A Eee
o] Thaby 7k 59 APl Hol  wle} Al FsieTle] F A Y SAelN 3
316, oft= 20 A ) A2 ohask A N%kﬁxw %@o B4 5ol 7P gt 2] A e
% A3 Yok e, WA %ﬂ@ﬁxﬂowwo Aol 7154
R AT o]2j3t o] laje] 7RSI} EHelAR S gl eEmwsl] Ugd o] 85715
%S TPHoR P Ak mEbA, B Rl digow mﬂfoﬂxu SRR SRS B 7
o] Aol W S AT F GRTES el B Yol FA] RS W] BE S WE S
BAHE 28 5 e 7 JUAE U H ShREtel B S A Ak a9 18 BUagAelAsE ¢
S8 FRIstomA], sl g we) A Wet  Relth[ 1 1]

Sj1ste], Fe] A W LRI 4SS
3 B 0% el mE ojs

- 307 —



(2% 2] BX Wy 72 2
%7[:[1; = =
57|17
nys | 2us | EZws
E7|¢ 717
[ 1] 2HaAA A28 SYw
we | 245 | A4S
FHAA N 2B HS sl Bejshs del A4
wjo] ], 9] 3348e] HiolHE siehke M S 39 zys | zys | 2es
dloJEE wAetal RUE s Auel Sgxe 1o 4]
s}, L F=etE 7|
AR dlolHE 2555 U952 sk Faat ule] 7t (29 3] W34 &9 74 219
2] AAE o438 COx B CO, SO S783l 714 ]
9): BAL A StaA} dHGa, 7|Ee] WET s gy 17 49} o] UFe] 25 A & A 3 I7F TFFAe
CCTV %A to|BlZ 27} o] ga}e] BHESe] w"‘ o] Hhakg ohd AAA o= 5o HA s £ETEE 7HAok 8t
S olslo] o) gh= S TS AEE-S dRteluA) 5 H, w80 T2 Al 5= Sl 257t A=A HA7] 9%
Stk = E] w2l et & Gt onAIE HlolH 4 A2 FAJeo gk, Begk ol 8eke] &5 A E AdX]E)
é}of] %l%/\go] Ulo].xlo] ﬁz}% 731_?_ o]% y&a];(}oﬂﬂ] "ELEJ] Sl oq 7} Hhﬂ:oﬂ = z«“ﬁj ZﬂELO]—— }\]AEﬂj :rms].
So] A 3Helo] 71Esl)[3] o} 127 13t FRETeA e EEEe] e w25t
1% 29} 1% 3L EHE0] 714 XS & 5 gl Ut Aol eds w3 e wAe 7T The el =k
TS U] EHE0] ofFo] 7Feet FelrtA R AlojErh
o5 Alolal] flal e-EAle] 7hsdh HEe] Wihlgx Ao [ Start ]
7] 322 1A 2 gzskd 25 10~15°C (OK)
2] HERRIEAT ARl Hlo] A, L1} &, oatsiet § A saniintl
2, o718k Fhviler 5 87he] AA7E EhAlEle] Qo] HlmkelEAT (4 yress 20 i
o= - gE e
Zhug R S AEE 2R mUERE 4 ok WA 49 S T
of o FUA 372 UIAEE. tiz 27 g-dste] 4 ¥ !
H LHdF Ol
ol ALgaE[4],[5] R (U7 2548 7 |
OFH| 2 AHEHA] PR 2 AR
= =z =D  E = v Good
UV LED UV LED UV LED [ s sEa ol eagox|
NO
& & [ saxsoeny o |

EHSAUF 0 A LH

(B
S s o )

— 308 —



Backbone Neck Prediction Distance Chi‘[ C60 A i ]'id TXM
m ) § ) Control
) (M) 1.2ng/bee | Sug/bee | 1ng/bee | 1ng/bee
cBNS ) Predicted 3D Tensor (104x104x18)
E’Q —= i For detecting tiny objects 300 88% 90% 95% 73% 50%
[oens | E o s -
(o
L Upsample cBNs Predicted 3D Tensor(52x52x18) 500 80% 85% 93% 68% 43%
s [ o | Sorcat Eor detecting small objects
= P = P — 800 5% 5% 90% 55% 368%
CBNS Predicted 30 Tensor (26x26x18)
P m—— [ 1] ZH2te] QUAE F9T BHE o5/ AFE
+
&]l_ E== Predicted 3D Tensor(13x13x18) . 1. e _ o 3
- For detecting large objects —j-atl 634_ I 17Eo] 27H‘g] Q ]:IE §]_L_,€ 7"_];1‘9_]1], /}E;(é% %
o) )3 = S| - - - - -
(28 5] Helel . knald o ONN 184 grago] o] AL Agal Qe Lwael A8a

e Sk, wds E38kal FAIR - FofF At Wl
& AFelM 9 7] 8 At mEse] 0608 W w2
A&V =0k 7 EAtsE, A, J1E]al Wl QU STE
o|=71 FE o2tk CCTV 3his AARIe R Faf HUHTY
& QM SSiv Rk RO el S0l
A Aoll= s8] 2mkE]el e B Wi oS
off thgh =4 2 dimje} W5 sl AEES v %
2=~ Ot = ].ﬂ];].

ol

TR

3. A&

< A E IR B Beslal e 2 o F AR
el r I Bl e wFehilE sl Aled EEo] &
wjo] Arkako] mjx)i= vlellE Fofarat AAIF Al 2Eo|t}. ot

(29 5] W A= 75 ZYUEE 34

Honleq‘éhee Survival Environment Based on Temperature and Humidityi 0

80 08
| - i
40

20 0.2

A oI FAA] F91 B o) LEE el wiow
U2k Eso) e Bog AVIE A Qojnel 4%
2 A sl sie, Bl BEAVE AR 24 B 5
R R R N RS 3
S

s
991 =75 vlelg A2 e b AES 24

=Unlikely, 1=Optimal)

Hurmidity (%)

Survival Likeliheod (0;

5]
=]

=10 ] 10 20 kbl 40
Temperature (“C)

Honieybee Winter Survival Environment Based on Temperature and Humidity [1] 71%d 3ol & L4984 (Monochamus alternatus)
i A BE W3 oS, B854, pp.s01-511,
2023

gﬁﬂ “%i [2] Ehsan Rahimi, Chuleui Jung, Estimating potential cli
? s "““’% mate change effects on pollinating insects: A multi—t
: u% axa study in the Republic of Korea, 3F=%38}t3] 20
(719 6] 71& BUAERT 2 AW 5% v ol S 7131_{] ’ x_d;ﬂsé’ gﬂ% AM}WF@ E%%%JE
A e A8t =4 Alg A AN, 7 ss|A, ppa

6—58, 2024

[4] Matthew Lo BeeMind AI: Development of an Artificial

- 309 -



Intelligence—Based System to Assess Honeybee Healt
h, Behavior, and Nutrient Effects, ICMI, 2024

[5] H. F. AbouShaara, “Testing the ability of chitosan na
noparticles to improve development and performan
ce of honey bee colonies during early spring,” Ento
mological Research, vol. 52, no. 4, pp. 214-222, 202
2. doi:10.1111/1748-5967.12579

- 310 —



