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The goal for this year 1s to develop a fully functional expert system for
beekeeping, integrating the hardware and software of sensor modules, expanding
functionality, and improving model accuracy. Regarding the automatic hive sensing
and monitoring system, 1mprovements will be made to the hive structure and
optimization of the sensor system. A mimic honeycomb node will be developed,
adopting a modular design with no exposed wiring and powered by a lithium
battery, significantly reducing operational interference for users. For the
expert system, a model for robbing bee colonies has been developed, achieving an
average accuracy rate of &89.51%. Additionally, as the Varroa mite 1mage
recognition system can be used independently of hardware as a standalone software
package, 1t will be prioritized for technical licensing announcements. A press
conference will be organized to increase i1ts visibility.
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EAR R R /%; Dropout )é; f‘§ MR B S PR 4T l.ﬁﬁﬁ,\w,_ K

AR 8] P D) B e B SR o

.w— pes 3
ﬂl,g>m + A

Model: "sequential"

Layer (type) Output Shape Param #
Zense (Dense) (None, 40, 8) 19216
dense_1 (Dense) (None, 40, 8) 72

l1stm (LSTM) (None, 64) 18688
dropout (Dropout) (None, 64) 0
dense_2 (Dense) (None, 4) 260

Total params: 38,236
Trainable params: 38,236
Non-trainable params: 0

DRI & sk )
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Steall Steal2 Steal3
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Steal5
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PCA
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o
aa0

oaso] |
0azs
ool |

oz

Loss on] o
Confusion Matrix Confusion Matrix Confusion Matrix Confusion Matrix
COl’lfUSiOI’I E 437 E E 231 I; E- 257 ; g 369 E ; 798
matrix i i {3 i % 1% ‘
2. [ £, 12, 1 2. - ]
E. 109 1 % 517 1 % 786 2295 1 % 132 1 % 353 A
Steal Normal | Steal Normal 1 Steal Normal Steal Normal | Steal Normal
Predicted Labels Predicted Labels Predicted Labels Predicted Labels Predicted Labels
Accuracy 92.91% 90.28% 84.34% 93.48% 85.07%
Precision 88.25% 93.79% 92.82% 89.97% 78.55%
Recall 96.79% 87.09% 80.87% 96.17% 89.22%
% m ~ Esp32-Lyrat x5 72 B % 447 4
Steall Steal2 Steal3 Steal4 Steal5

03
02
PCA .
00
} 1-01
|02
<14
A12
410" o
v 08 g
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s 20 02
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B @ 1500 g 8 g
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matrix H oo| B i 3
2_ 1000 2 w @ g
H > El 2
s 122 Fs = 3 s
= 500 500 E 474 992 £ 252 1421 E 344 1174
2 kol E

al

jormal
I

steal Narm, steal Mot
Predicted Labels Predicted Labels

steal Normal Steal Normal Steal Normal
Predicted Labels Predicted Labels Predicted Labels

Accuracy 93.12% 91.10% 86.65% 94.09% 82.58%

Precision 94.44% 93.03% 97.11% 98.80% 85.31%

Recall 93.84% 94.94% 84.50% 92.73% 87.84%
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audio 20241111 180718 wav|1875.04 KB|aud1o 20241111 180718 wav|2024/11/11 T 06:07-28
audio_20241111_170703 wav|1875.04 K.B!audw 20241111_170703.wav|2024/11/11 F9F 05:07:14
audio_20241111_160650 wav|1875 04 KB|audio_20241111_160650 wav|2024/11/11 5 04:07:01
audio_20241111_150638 wav|1875.04 KB|audio_20241111_150638 wav|2024/11/11 F2F 03-06:49
audio_20241111_140625 wav|1875 04 KB|audio_20241111_140625 wav|2024/11/11 T4 02:06:36
audio_20241111_130613 wav|1875.04 KB|audio 20241111 130613 wav[2024/11/11 T 01:06:23
audio_20241111_120600.wav|1875.04 K.B!audw 20241111_120600.wav|2024/11/11 F9F 12:06:11
audio 20241111_110547 wav|1875 04 KB|audio_20241111_110547 wav|2024/11/11 5 11:05:58
audio_20241111_100535 wav|1875.04 KB|audio_20241111_1003535 wav|2024/11/11 F 10:05:45
audio_20241111_090522 wav|1875 04 KB|audio_20241111_090522 wav|2024/11/11 =% 09:05:33
audio_20241111_080510.wav|1875.04 KB|audio 20241111 080510.wav(2024/11/11 =5 08:05:21
audio_20241111_070459 wav|1875.04 K.B!audw 20241111_070459.wav|2024/11/11 _E9F 07:05:09
audio 20241111_060445 wav|1875 04 KB|audio_20241111_060445 wav(2024/11/11 5 06:04:35
audio_20241111_050432 wav|1875.04 KB|audio_20241111_050432 wav|2024/11/11 £F 05:04:43
audio_20241111_040417 wav|1875 04 KB|audio_20241111_040417 wav|2024/11/11 =5 04:04:28
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4. BiER TR

BRI Y AHT200 2 £ pl2 i & § B 5 -40°C~85°C~ iR & B
0~100%RH o # jp|z& ¥4 % i 4% Raspberry Pi4b 2. 12C /i & > 4] * Raspberry

Pidbfzdt B FAEGE TR LB A RE o0 BT S5 4B 20 05T o

& Temperature and Humidity

GPS : SGPEMC,103215.00.A 2429 73485 N, 12049 49214 E 0,128 111124,_D*78

E3eR 0 2024-11-11 19:00:40
EHMEE #

Temperature (°C) Humidity (%) Weight (KG) DateTime

2857 71.76 0 2024/11/11 TF5F 07:00:40
2864 72.32 0 2024/11/11 7= 06:30:40
2874 71.25 0 2024/11/11 5 06:40:40
2885 71.38 0 2024/11/11 5 06:30:40
2893 71.84 0 2024/11/11 5 06:20:40
29 70.95 0 2024/11/11 5 06:10:40
2013 70.34 0 2024/11/11 = 06:00:40
2022 70.46 0 2024/11/11 7= 05:30:40
7041 700 M L] A1 TR AT AS-ANn-An

B 20~ R 2R TREw
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B tA | Acdep B Azde TR FRpH FARTR | 1 iFX ik
2415 10/11 4.1V 10/23 3.5V 12 =
3 35 2 B 10/23 4.1V 11/5 3.5V 13 %
33K 3 5L 10/11 4.0V 10/23 3.5V 12 =
-~ PREE(Y BAF)
B LA | Ak Pp Y ASAST R | B dp L PR | 10Xk
¢ B 10/5 3.7V 10/11 3.2V 6 %
¢ ) B 10/5 3.9V 10/11 3.6V 6 %
¢ 3 g 10/5 4.1V 10/11 3.8V 6 =
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FACEE(P BT
AR | Adep | AR R | BRPH | BATR | 1Fxik
v B 10/5 3.9V 10/12 3.6V 7
v B 10/5 3.9V 10/12 3.6V 7
¢ 3 g 10/5 3.8V 10/12 3.5V 7
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- Ry R R R

¥ T’Fi&;{%f%? GPS erig * FP{E > d >t A F %P #7178 * 1 GPS
B d Bk o BRI TR AL B A BT A HEe 8 i
2 AL E GPS e B Ak L @ Zigbee kit 7 F KL
%?J » “73 Router shF L E w @ 1 Coordinator 5% i1F Wi-Fi + &3 Tl
B> R*~%%GPS che it L EFERRE-E TP L6 A |E,JE’~i§:fﬂ e

A E Zigbee m@%qw%}w OE-BER TSR @ﬁkl » GPS 34 2 1 ¥

s * o

B {6 AP 8- GPS st © % % & Coordinator » & F T o ¥
2 g EXHEEE > AP R £ EF Coordinator ez i+ T‘J i d E IR

Nk em ¥ - B AT ST RO RFT g0

HESE i |k

k6 90.06 kK6 73.70

- 40 -

1131093


https://www.coa.gov.tw

AERGIFESR CABRFERFELTRE R S R
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