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[Abstract]

In this paper, we propose a harmful bird repellent system using directional speakers. Existing sound
systems for the extermination of harmful birds have the disadvantage of reducing effectiveness due to
the learning effect of birds due to problems caused by noise pollution and monotonous sounds. In this
paper, directional speakers are used to minimize surrounding noise. In addition, the up-down and
left-right angles of the speaker driving device were freely adjusted to maximize usability. Additionally,
the problem of performance degradation due to learning effects was solved by using various scanning
patterns. In the future, we plan to develop a platform capable of central control by applying remote

control functions and a deep learning model that can recognize bird species.
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I. Introduction
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II. Background

1. Related works
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Table 1. Traditional Bird Repellent Methods

Method Feature

Bird Scare Cannon Temporary
impacts due to bird learning, additional
staffing, increased costs, and civil
complaints due to noise pollution.

2088 20193 20208 20219 20224 A 4170 | 1757 | 1275 | 33003 | 9073 | 4918

Fig. 1. Crop damage caused by harmful animals over the
past 5 years (KRW million)
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Laser : Simple patterns induce learning
effects, concerns about the occurrence
of safety accidents.

Sound of Bird of Prey Insufficient
effect due to temporary effects and
learning effects

Shape of Bird of Prey Insufficient
effect due to temporary effects and
learning effects

Omnidirectional Speaker Temporary
eradication due to learning effect.
Concerns about civil complaints arising
from noise pollution.
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Fig. 2. Schematic presentation and components of the
bird scarer[2]-(redrawn)

Muminov AFS.E Flg2 To] 422 2713t AlA
BlS Aotstlon, AUt AlA(Sonar Sensors)?t OFFo]
= vlo]a27IESRS olgsto] Y F5o| Aecs
42 SR AR Al sl

2 E2jo] SEUAV)E Bol 2§51
‘34 Wang et al.(2019)2 =04 7toHH, BFA 2 A
22|12 RIS sle] S2E olglel 4 HaT
olollA] 250m 72} Wo2 HolLAS slsict. AtgE
£2 A=tz 52l 248 90 2 yes
SIS B AL Al AR e
H]—l:H o u;(] ok/d)_]r x]ok/d 7} ] ]
3 Adplol Aok T S48 8U Wl
o= 57l WEsHA Eof 235359 1
A Ao7 e gt LHojet &
2 9l S JHRIC)
ol g3to] 2o Exfate 93
22 WAL st St Zukrot wd A7 R Fu
WY A2 52 o 384 olRE AAlslAL. &4
A3} w3 AR W ¥lEet ARlo] bt §AT a4
ojnf, Aol vl ALroF HY FFol =A YEHT
[5]. Oluwole Arowolo= o}Fro]= 7]¥H|A] A H ZE|o]
X 7Holete AZstal 2txe] oto] gl &F
o E42 AEsl] Ho}@l JﬂrOW % Open CV 2}o]H2]

o= Al

Tp
o
2

H.I

go of r& |~>~
Tp

B=)

M
rulm ru&l‘

o]
P

Hels ol 2Rs wsm o] 4213 olgslo
ExsHilE stRltt. sHAlR & e &R EAIEG 34
ol x20] BAS 7R A&59C) Bridge ES=

A EAlo] RFID dlole] 27) AARE ol §ste] Choygt
x50 WAl BF Clgo] £70) ufe} $A|9] 2E9} 0
e %82 AMshe 59 Aeel BUE AR

RIHSIATHT]. £ A7olN Aotk 9ajaf ERloks
Cha Aolato] glou, AR0] S wostn FARE

AHIS
o=

3t YA Y8EHA AH/dE 7HITY. Ferreira AC
= 279 VIS AAsh] st E2id 7]8ke] A|ARLS
K

OJujAE ez JHA| oled=
g 7E%L AMe 9at o
CNN(Convolutlonal Neural Network)Z=-S 0|85}
el Yo, 2.2 AARloR £/8 A, 2 Hers
T ERIE] 918 WA A5 EXE AEee w5 A
ERPCER RET CAPC EW T FESREERY
BI19t9] ol WY E(Pan-tilt)2 /d=0 ke AAIRE
Az gt ERM Y 22 2 AE

YOLOv3-tiny 222 0]23}3tH9]. 1 Qo= thokst
dejd 7]&0] ALE 1 Ql=r)], Pushpalakshmi= CNN

PA E_Eﬂ 2

2 0|83 xEE2 =ZASIY SVM(Support Vector
Machine) 255 A-&s}t CNN 7]8t z|xsl2 =3

5 o R-
site HolE g s}% F8 ARS BRI AL
B27]= 10T 7]9ke] g7t
t MPSEEL} 6}04 ERE ST A0l HAE 5
o= AF2ES Z25l ©r}. M-] Baek 2R 2N
Y= 817]0] B EA Edto] 3 ALY ofdls}y] 9)a)

of x59 AHY YR 3 Ul

o
ZolAE w71l 22mslit gla, AP e ey
oz sigshe wXloeh dEixog Sk o
%j; Zo] 9Esh= A|AES JEstgict YhEg]

71 AFolA 2ele falilaRol A9 e
4 £340E o83ttt

o2
oL ol
|

g

=y
ro,
=

2. Directional Sound Systems
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Fig. 4. Output PAA of Directional Sound System
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Fig. 5. Normal vs Parametric Speaker

B. PROCESSING
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Fig. 6. Directional Speaker Wavelength

III. Design & Implementation

1. Design of Systems
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Fig. 9. Structural design of directional speaker
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Fig. 12. Comparison of sound wave patterns between
Omnidirectional and Directional speakers
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2. Implementation of Systems
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Table 2. Elements of Directional Speakers

Items
Max. Peak Output

Description
SPL: 141dB 1m, C-Weighted
350Hz - 7.0Khz

Freq. Response

Amplifier CLASS-D(RMS 300W)
Operating Temp. +50°C ~ -35°C
Weight 8.7kg
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Fig. 15. Check the operation of the implemented system
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Fig. 16. Operation of Scanning Pattern using Python

IV. Experiments
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Table 3. Performance of directional speakers

Items Description

Sound Pressure Level 141dB(@1m)
Frequency 320Hz ~ 7.0kHz

Tilt Angle 45° ~ -45°

Swivel Angle 90° ~ -90°
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V. Conclusions
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