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ABSTRACT

Raising Red Tilapia in cages is often accompanied by birds eating fish during the first culturing period.
Guarding against bird infestation has increased the number of red tilapia. Anti-bird detectors currently use infrared
detection to detect them. It cannot be separated from other living things, like birds, and therefore it is not suitable
for guarding bird infestations in cages or on the ground. Therefore, the research team had an idea to develop bird
guarding systems with image processing techniques and high-frequency waves by bringing in image processing
principles to help distinguish between terrestrial beings that are birds or not. If a bird-like object was found to be
greater than or equal to 50%, the system will send the status to the ESP8266 board and then perform a high-
frequency repulsion by randomly selecting three types of frightening sounds, namely an eagle barking, a dog
barking, and the sound of firecrackers. The research method is divided into four steps: planning, analysis, design,
and implementation. The results demonstrated that the YOLOv6-s algorithm achieved an accuracy of 0.084. In
terms of processing speed, it operated at 0.1 frames per second, and the F1-Score was determined to be 0.082. High-

frequency sound can guard birds against a distance of 5 to 10 meters.
Key words: bird guarding systems, image processing, high-frequency
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Figure 2 Concept Diagram of Bird Guarding Systems

10 Figure 2 85118M 3919140955V
@ y A = Y o 2
Postuunsuniudienauanudgeld el
947 113092993119 (Closed Circuit Television)
I 9 - [ "9 [l A ]
Wundewvunawisasudsdoyaiiunieiie
a ¢ & o
duInesitia (IP Camera) AYNAZIBYATUAI 2 MP
naesvgiiimstuiinamlugdunuialedsly

y g
UszaananszuvulszulananmuunaIIa M

[
@

dgyana'l vl (Wi-Fi) iieihnsasansuiningh
wulyunnse 'l

d' 9 a
0 2 szuvdszurananmn v 1enaila

a

M31szuIaranIN A289ane3 NN YOLO

[ A q Yo =1

<3| Y o A 1
YOLO LﬂUﬂ'ﬁgﬂTJ@ﬂﬂ FIAIDTNITNLTYINI

Q

. . =2 3| ad N
“Fast single-shot detection” ¥ 3% Wuisnsn

@

annsanssuiag lannmsdarugnims )

a

9
[

luszuuieansuded Iasldvdannis Tasvie
UszamununeuTigsu danesiiu YOLO iims

Wisnedwaoitiod Tas YOLO Hivanagu (Version)

dey Y A Y = g 1 Aa
NuIvetIdaenly YOLOv6-s Faudluguniinng

a

Walszantamanuniud gega alea1sg

Confusion Matrix %1ﬂﬂ1iﬂﬂﬁ@ﬂﬂl8@ﬁj§§lﬂ “?N?lu
9 9

Tinyttags Uzl uiuguiesnndanes nuuuy
o o

YOLO dszinnauysaivh ldaanaazaanis 149

Vl'%/‘WEJ”Iﬂ'icl,uﬂ']iﬂi%ﬂ’)ﬁﬂaaﬂllﬁ}ﬂfhﬂﬂ']ﬂ WIS

) @ ) o ~ YY1 g
m'imuummmmmamuumwaﬂwganﬂuuﬂ

q

Y
9131 Tudane3 Ny YOLO Msauiiumssiuun
o 13 a o A
Yagauiluwiiaez 15 (Classification) taz@utiums
MIAM19v0930g (Localization) Iagl¥nseudon
v
199 (Bounding Box) TUABUNTH191UUBI YOLO
I [ 1
(Redmon ez al., 2016) a1l uluanyaren1suu g
< U A a2 . S o
sinwdluaiu 9 vsen3a (Grid) 9AUUNING
d' o a d‘ ' a 2
oumsaiuaullfiazyaniuiuiania’li
(Sliding Windows) W3 ounufuImunIiagoed
T Aa A ] 9 = o
agv3an30 imnloaiioals nszuaumsmau

VOITZVUAILAAS U Figure 3



82 15815398 YH1INaeNA 11 1ags1¥unaf3 1% 16(1) : 77-89 (2567)

Start

Training with YOLO Algorithm
750 Picture size 640x640 pixel Train:

test (80:20) =750:150

Is Bird >=50%

Prediction is Bird

Figure 3 Processing Bird Guarding Systems

a o

910 Figure 3 N1398' 18 w0 vuia
. [ I
640 x 640 Pixel 91UIY 750 NN Lﬂuﬂi’aga‘lumi
.Y 9 [

Train $088% 80 1A Test 30802 20 LUWIU 600 :

150 1M 3UsznananIn ale Google colab Tag

MAIAAIABNBANDINY YOLO WAIUI91ANTHA

Y a A <
Python A28 stUSeudse@nTnIne1na1us?
] o A @ A Yy 9 o o

azANUULUS loAataen laudiiuiwaun

52U MINDANDI NUUVIAITZVVAINITONTIVIU

1 1 [ o J

AMNUNVINAINIBININ 50% 9LIINTNEINT D

Y

Naoun vinlulsazdugamsiinu winnuni

Whuunudn FLUVILAITDIULLASTIINTAINUYA
7300kl

A I '
909 3 10 unaee9es lumsanuguszuy

a

=
(e

I'd a 4
Usgnoudloginssl 3 ¥iiafo vosa

) 1Y a a = 14
ESP8266 v.3 dmiuanuaumstanlames, ueia

) o < Jd A
MP3-TF-16P 1agMemory 115Ut Inld1d o4
4 d A [l S A =1 4
ez lasnesi@eauvay uumanii 1 latlenltoad
4 Qy a o Iy
AoYd YA 1 1) ¥HAINA8Y 115U output LTES
4 H 4 ] o

ATUANUDEY M3ITONAD UBSA ESP8266 v.3 19

Et ¢ Aq v A "o P
Tvlideq 5 Thad v ldi¥eudenuuesa MP3-TF-

16P A0
ESP8266 v3 MP3-TF-16P
VIN >> VCC
G >> GND
DO >> X
DI >> RX



1M5815398 YH1INaeNA 11 1ags1¥unaf3 1% 16(1) : 77-89 (2567) 83

1 1 I'd Y 4 I'4
AIUITNIN VDA MP3-TE-16P fu'las1ies1aeq
P83 A ~ 7 P 2
uviay uuvianti e lamlouesdnoed Yu1a 1 117
a = 9)& o w zi
yHanaed 1¥1¥e SPK_1 11azSPK_2 aua1al Lo
Yo Y A =\ A Y]
ESP8266 lasuanug Ivitlaides szuuignwann
o 1 = Lﬁ'tﬁ"d = T =Y
INMIquIaed 1y Memory Tuntideteg 3 siia
A =) d‘ =) v 1 = v A‘
Ao 1Tounde) IFeag iU taziTolsziia 1o
1 Y 4 4 L= tﬁ o J a d‘
aali lasneslavdeaiedlaun Feanoonin
I 4 { o [
willuaduanudge i ldunanlenduazniilal

Tunge

= A !

907 4 APAIULTAINAVUNI smart
= o d
phone Tasiindse laeenuuulnszunlaelyiiy
wotnwamsu Tasldnim PHP RNenunsonadonld
=) d' 9 ] 1

199 Tunsainndesldnuninun uatnyAINg
Y A = o 1
doaminadouniouaaudealumsvulaunes

Y v

Tuaoui 4 M311 1119 (Implementation)
A Aao 9 o A o v
Ao ldvszuuniaul d28a181 Python Lag
pHP linaasildauasaaziinmsnaaaunams
1591 Ansedalaiuny dr1uaseunod 8o
A a [ v A d’ o [
iesiigy Tan danianbg Tan evhmsdiulss
@ a R Y a A
9anv3 Ny YOLO ¥933z v 1Nz anTnimunn

4 2 v o Y a
YU LLazWi@Mﬂiﬂllmmm@WﬂWﬁ’]ﬂ

a v a d
NANIIIVYUAZIVTIIUNA

HanseonLUULasHaUITUUTleany

UNTVMIUABMATANTUTENIaNaNINIAZAAY
d‘ A Ao Y ] o I
ANDGI NWITE lautianaveamsiaeanilu
' Y ' o 4
dosdau 1dun nmshuvesginsal (Hardware)
1arn159191u 115005y (Software) ¥4 luuAay
1 = =) U d’l
AT eazIDeN AL
o d
1. MIMNUY23QUn30! (Hardware)
Y a o =

NA0492995AvzyInIsTUNNA TN Y

sunuvIaTe detoyaniulal (wi-Fi) iive 14/
i 4 1 4
YszuranaNil Cloud Server taziFounoginyal
a 4 ) [

3 ¥lAAD VoIA ESP8266 v.3 6115 UANANNIS
a a 4
Uaidaides, vosa MP3-TF-16P 11a¥ Memory
o @ < d 4 Jd A
sy lWdides vazlasesideauvay

P 3 A ~ 7 7 2 N
!Llllﬂaﬂuiﬂulﬂ!uﬂllﬁﬂﬂﬁﬂ@ﬂﬁ VU1 1 UI FUA

nded sauaaeluFigure 4 18195t 1l 1alu

Ao X : y

NE0INTUUIBIIN B PCV ¥11A 2 117 10123
o Y A [ g Y o a g’; ~ o
winagheetfosnuind i ldaasinse 4
dariudiin druaseunes sunotiiosiug lan

vandadinay Tan A4 Figure 5

Figure 4 Connection to Birds Guarding



84 15815398 YH1INaeNA 11 1ags1¥unaf3 1% 16(1) : 77-89 (2567)

Figure 5 Bird repellant
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Table 1 Speed and Performance Comparison
Parameter Test time (s)/img FPS Accuracy Precision Recall F1-score
YOLO v53s 0.42 2.37 0.78 0.94 0.59 0.73
YOLOV6-s 0.10 10.00 0.84 0.89 0.76 0.82
YOLOv7tiny 0.41 2.23 0.80 0.96 0.62 0.75
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@ brid | Arduino 1.8.16

File Edit Sketch Tools Help

Serial.println(topic):

Serial.print ("Message:");

if (i = 1) {
digitalWrite (bird, 1);
myDFPlayer.play (random (1,
}

void callback(char* topic, byte* payload, unsigned int length) {

Serial.print ("Message arrived in topic: ");

for (int i = 0; i < length; i++)
Serial.print ((char)payloadl[i]);

Figure 7 Arduino IDE Sample Code Random Sound
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