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ABSTRACT
The objective of this research is to design and develop a brown planthopper detection kit
using an embedded system and as well as to analyze performance measurement survey
results of brown planthopper outbreak data with outbreak numbers in six sub-districts,
including Sa Deang, Tha Phol, Dong Mun Lek, Na Yom, Huai Yai and Ra Wing. This study used
data from 2020-2023, which indicate a moderate outbreak volume. Brown planthopper
detection kit was with embedded system consisting of Node MCU ESP8266, motion detector,
CCTV camera, LCD display and memory. The performance of the detection system was
evaluated through 10 experiments. The identification accurate was 100% when one to two
brown planthoppers were detected. If more than two brown planthoppers appeared at a
time, they not all could detected. The average separation rate is 70%. The detection kits were
installed in rice fields, In the middle of the rainy season (June-November). When the rice
plants begin to grow, which is when the brown planthopper outbreak begins. The results of
the inspections in all six sub-districts are as follows: The brown planthopper detection device
detected a total of 219 insects, averaging of 36.5 insects per sub-district. Among these 28 were
brown planthoppers, an averaging 4.67 insects per sub-district. Consist of Sa Diang Subdistrict,
6 individuals (12%); Tha Phol Subdistrict, 3 individuals (7.9%); Dong Mun Lek Subdistrict, 7
individuals (19.4%); Na Yom Subdistrict, 5 individuals (12.5%); Huai Yai Subdistrict, 4 individuals
(15.4%); and Ra Wing Subdistrict, 3 individuals (10.3%). The frequency of brown planthopper

detection varied significantly across sub-districts, although the overall number remained low.
Keywords : Brown Planthopper (BPH) / Detection Device / Embedded System
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1. Confusion Matrix

Predicted Positive Predicted Negative
(unavunedumie) (aunavmngludumde)
Actual Positive (:Tunae) TP FN
Actual Negative (lﬁ,JlLﬂjung‘c’J) FP N

AIUTNE AR AN
TP (True Positive) = weandunde wazass q Wumie
TN (True Negative) = vunenladunas wazads 4 luu
FP (False Positive) = vunenndumae unase 9 T
FN (False Negative) = vunealudumie unae 9 1du

2. Accuracy E%llﬂﬁ’JUWJ’]iJQﬂG]EN‘U@ﬂINLﬂa

TP+TN
Gl Accuracy =
A , TP+TN+FP+FN
3. Precision A1AINULALMT
o TP
ang Precision = ——
Y TP+FP

4. Recall mnula
TP

ang Recall = —
Y TP+FN
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5. Fl-score
Precision x Recall

agns F1=2x _p
v Precision+ Recall
NANITINY

MnMsingrass (Model Training) auduneufie 1. Jeu Training data wiliea 2. U5
Hyperparameter warlanaila Grid search / Random search dmsunsasiaiiiofmunnagden
wuusaessiumdsnsslandinma Tnefmuanmdmsunsnnasssiuuiiomn 300 a1 tnewdu

AMINAENTELARALIA1ATIUY 100 MWLAZATNLUAIDUS 200 AN LARIAIAITIT 2

M1519% 2 Confusion Matrix

Predicted Positive Predicted Negative
Gupavhunerdumae) Qunavihunglaidunde)
Actual Positive (1Juinae) TP =80 FN =20
Actual Negative (luidumag) FP = 30 ™ = 170

a319ft 3 wansiinsiaes (Model Training)

Image Accuracy Precision Recall F1-score

300 0.83 0.73 0.80 0.76

N5 3 mamsiindaes (Model) dasunugnassuedlanaa Accuracy seuay 83
(0.83), ANUTIBINTIVDINISYUNEAaNE Positive (Precision) éyaaax 73 (0.73), ANNEIUNTIUNNTIU
Positive 734 (Recall) 388 80 (0.80) LAEANNANUARIAINANGA F1-score so8aY 76 (0.76)
wamiﬁ’ﬁm%a;gamﬂmwmﬂﬂummﬁuﬁ 17 diua ludwneudes %’qﬁmwmgszﬁl,az%aaﬂaﬂ
2563-2566 Tl 2566/67 ndrthaununssuneiiounysysa %a;gaﬁmgﬂjun (meﬁmg%n
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o - ” ” (%) (71u7L)
162 2 9 3 61 4 4
1 / / / 75 a4 én
2 / / / 75 a4 7
3 / / 50 a4 én
q / / / 75 4 67
5 / / / 75 a4 7
6 / / / 75 a4
7 / / 50 a4 6
8 / / / 75 4 67
9 / / / 75 a4 6
10 / / / 75 4 67
e 70.00
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