AgroAlert System



Problem

Strategic Threat Up to 100% Damage Difficulty of Detection
Agricultural production is Agricultural pests such as the Sunn and Tracking
strategically important for meeting pest, in particular, can cause losses It is very difficult for producers
humanity's most basic physiological of up to 100% if not combated in and researchers to detect these
need: nutrition. However, this areas where their populations are pests in real time and track their
production process faces serious dense. movements, which prevents timely

risks. and effective control.




The aim is to develop an loT system based

SO lu t i O n on artificial intelligence, integrated into

Raspberry Pi, that can detect pests live and
track their movements.

How Will It Work?

o Detection Phase
A modern deep learning model, known for its speed and accuracy,

will instantly detect pests in the field.

Takip Asamasi
The movements of the detected pest will be automatically
analyzed and recorded using image processing techniques.

Integration and Alert
The entire system will be integrated into a single-board computer, such

AgroAlert

System as a Raspberry Pi. The system will send detected data to a cloud server
and provide instant alerts along with GPS information via a WEB
application, email, or SMS.
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Technology and Methodology

The Raspberry Pi 5 is a single-board
computer. Its small size, low cost, and
powerful hardware allow it to operate in
many areas, particularly artificial
intelligence.

It offers a superior experience in terms of
usability and efficiency in challenging
environments, particularly agricultural fields
and pest breeding grounds (wintering areas).

il
s

It has broad hardware compatibility.




Technology and Methodology

” Ultrqutics It is a Python library used in artificial

intelligence. It Is used in computer vision

., technologies, including object recognition
%EHTNR CAE and tracking. Models called YolLo are
h gy [T 0700 4 developed and run on the Raspberry Pi 5. Its

< (o B | most important features are its efficient use

of system resources and high performance.

YolLo models are trained using our own
dataset.
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Technology and Methodology

Google Cloud is used for server creation and
management. It provides efficiency in terms
of accessibility, security, and customization.
It eliminates reliance on physical and local
servers.

User data, device data, and detection results

are stored.
The API layer runs the database and web

application layer.

It is used for data transfer and management.
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Telegram API - optional extension
S Ya

API Layer

N 2.1 CD

\ \ < I:] Kayith Mesajlar Q :

12:50 w&

L

Te I.e g Fram " #7 Yeni Gbzlem Kaydedildi!
’ . Cihaz: deneme111
- Tip: bocek_tespiti
A P I &Deger: 2 12:50 W/

& DIKKAT! Yeni Uyari!
Seviye: Dislik
~ Mesaj: bocek tespiti: 2 adet bulundu.
12:50 W/

\_ /

T
) iy

~7 Yeni Gézlem Kaydedildi! |
- Cihaz: deneme111 ]
B Tip: bocek_tespiti

4 A

R Deger: 2 1250 2 B
Docker . ~ —
Bt W’ dOCker; - = Cihaz Durum Giincellemesi:

Cihaz: 3r434r34r
Yeni Durum: aktif 13:04

N

[é redis

. /
\_ /

~ Yeni Gozlem Kaydedildi!
Cihaz: 3r434r34r

Tip: bocek_tespiti
Deger: 1 13:04 W

&) Mesaj yazin 2 @"
-




Target group

Enabling Pest Control

Providing Data for
Scientific Research

AgroAlert

System

Expanding Agricultural
Digitalization

Producers
(Farmers)

Providing early warning with
instant detection, allowing
intervention at the right time.

Minimizing the risk of crop loss
by providing automatic
information about pest density
in the field.

Reducing the human labor
spent on pest monitoring with a
low-cost solution.

Researchers and
Agricultural
Institutions/Organi
zations

To provide a technological and
automated tool for Integrated
Pest Management (IPM) studies.

Automatically and continuously
collect data by monitoring pest
movements and behaviors.

To demonstrate the applicability
of modern artificial intelligence
models (YOLO) to agricultural
problems.



Market Research

527 Million Farmers

250.000
Cooperatives

Kuresel Tarim Pazari

Percentage of farms
using precision
agriculture practices
to manage crops or
livestock

B =50%

I 40% to 49.9%
I 30% to 39.9%
P 20% to 29.9%
. 10%to 19.9%
0% to 9.9%

Source: GAD summary of data reported in 2023 by the LS. Department of Agriculture; Map Resources (map). | GAD-24-105962

Smart Agriculture Market
Trends, By Region, 2023-2030

@*Qﬁ"

@ Largest Market
0 Fastest Growing Market

Smart Agriculture Market 2023, Rising Business Opportunities and
Global Trends to 2029

Market Size Market is expected to grow
.-_//jl faster in next decade
ol .
21.12 1 O /CJ

Billion

Furthermore, the use of advanced
technologies has improved organic
farming, including greenhouse and
vertical farming, and increased
productivity.

3 ] % North America

Key Players

ff | = gl & Trimble.
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$5.38 Billion

North America Market
Size, 2022

13.17%

North America Market
CAGR (2023-2030)

Source: kingsresearch.com

EXACTITUDE
CONSULTANCY

Smart agriculture is going through a
rapid transformation in terms of both
service and product.

As a result, the growing technological
revolution in the field of smart
agriculture drives the growth of the
global smart agriculture market in
terms of value sales.

£ Delaval

sf AgEagle



Expected Impact and Result AgroAlert

Prototype
Development

A functional prototype will be
developed that can automatically
detect and monitor pests and warn
the user.

o—@—o
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Contribution to Agricultural

Digitalization
This project will be a concrete step
towards the digitalization of
agricultural practices and the use of
modern artificial intelligence
models in the field.

System

YT

Economic and

Environmental
Benefits

The early warning system aims to reduce
crop losses and optimize chemical use by
intervening only when necessary. This
ensures both economic efficiency and
helps reduce environmental damage.
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Project Developer denizzhan-sahin/ agro_alert




TEST VERSION-
USER PANEL
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BY Agro Alert System  Ciftci Paneli

i , Gosterge Paneli
Gosterge Paneli

Cihazlar Cihaz Durumlari Tumina Gér Son Uyarilar Tmini Géster

() bocek tespiti: 3 adet bulundu.

Gozlemler 3rd34r34r ® Cevrimdis! denemelll ® Cevrimdisi o
Bilinmiyor « 28.11.2025 22:07:20

S/N: 34r34r S/N: ABC
Uyarilar Son Gorulme: 29.11.2025 01:07:23 Son Gorilme: 29.11.2025 01:07:23 ‘ o

bocek tespiti: 3 adet bulundu.
Bilinmiyor « 28.11.2025 22:07:09

Canli izleme -
bocek tespiti: 2 adet bulundu.

Bilinmiyor « 28.11.2025 22:06:59
Profil

~ Son 7 Giin Gézlem Sayisi

0 ) . .
26.11.2025 2711.2025 28.11.2025 291.2025 30.11.2025 01.12.2025 02.12.2025




B Agro Alert System  Giftci Paneli

Gosterge Paneli U Son 24 Saat Gozlem Aktivitesi
Cihazlar
Gozlemler

Uyarilar

_ _ : : | :
23:0C

Canli izleme :00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00

Profil

& Yapay Zeka Nesne Dagilimi

person toothbrush scissors tennis racket




85 Agro Alert System Ciftci Paneli A\ 9
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VS S U U S U U U S P A AR AP/ AT AR AP AP AT A e
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 23:0C

Gosterge Paneli
Cihazlar « Yapay Zeka Nesne Dagilimi

Gozlemler '
toothbrush

A Uyarilar value : 1

Cx Canliizleme

Profil person toothbrush scissors tennis racket

Nesne ismi Tespit Sayisi
person 9

couch 9
toothbrush

scissors

tennis racket




B85 Agro Alert System Ciftci Paneli

L_Uyari Seviyeleri

Gosterge Paneli
Cihazlar
Gozlemler
Uyarilar

Canli izleme

Profil ul Cihaz Bazli Gozlem Sayisi

3rd434r34r denemel11

Ciftci
CiFTCI




85 Agro Alert System

Gosterge Paneli

Cihazlar

Gozlemler

Uyarilar

Canli izleme

Profil

Ciftci Paneli

Cihazlar

(Q Cihaz adi veya serinoile ara...

@ 3r434r34r ® Cevrimdisi
S/N: 34r34r

(9 Son gériilme: 29.11.2025 01:07:23
(© Enlem:39.9199 | Boylam : 32.8543

Detaylar

denemelll ® Cevrimdisi
(]

S/N: ABC

(Y Son gériilme: 29.11.2025 01:07:23
(© Enlem:39.9199 | Boylam : 32.8543

Detaylar

Tum Durumlar




B% Agro Alert System  Giftci Paneli

< Cihaz Detaylari

Gosterge Paneli

Cihazlar 3r434r34r (O Son Gériilme © Konum Kurulum Tarihi
@ S/N: 34r34r 29.11.2025 01:07:23 Enlem : 39.9199 | Boylam : 32.8543 26.10.2025

Gozlemler ® CEVRIMDISI

OpenStreetMap v

Canli izleme . . . . R — [ R

Uyarilar

B AW
Profil ‘%i; Pak

e o Q’
: {)50 1’1rf Parli  50. Y

Konum: 39.9199, 32.8543
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8% Agro Alert System

Gosterge Paneli

Cihazlar

Gozlemler

Uyarilar

Canli izleme

Profil

Ciftci Paneli

Son Gozlemler
TUR
bocek_tespiti
bocek_tespiti
bocek_tespiti
bocek_tespiti

bocek_tespiti

ZAMAN

2811.2025 22:07:20

28.11.2025 22:07:09

2811.2025 22:06:59

2811.2025 21:59:52

281M.2025 21:42:54

Toplam 8 gdézlem bulundu




B35 Agro Alert System  Ciftci Panel

Gosterge Panell Canli Yayin izleme

Cihazlar izlenecek Cihazi Segin:

3r434r34r (ID: 2) v

Gozlemler
Baglan
Uyarilar

Canli izleme

Profil

Ciftci
GIFTGI




5L Agro Alert System

Gosterge Paneli

Cihazlar

Gozlemler

Uyarilar

Canli izleme

Profil

Ciftci
GIFTGI

Ciftci Paneli

< Gozlem Detaylari

Gozlem Tipi
bocek_tespiti

Konum
30.9199, 32.8543

Gozlem Gorseli

qaster 0.76:

Deger
1

Olusturulma Tarihi
02.12.2025 09:39:23




B4 Agro Alert System  Ciftci Panel A\ e

. . Q— Uyarllar 9toplam uyari  Tumiini Goriintiil
88 Gosterge Paneli

3 Q) Uyarilarda ara... Tum Uyar Seviyeleri %
{8 Cihazlar ¥ y

i Gozlemler @ bocek tespiti: 2 adet bulundu.

« 0212.2025 09:39:03
&\ Uyarilar

Tespit: bocek_tespiti
1 Canliizleme

2 Profil (@ bocek tespiti: 2 adet bulundu.
« 0212.2025 09:38:33

Tespit: bocek_tespiti

@ bocek tespiti: 3 adet bulundu.
« 28.1.2025 22:07:20

Tespit: bocek_tespiti

@ bocek tespiti: 3 adet bulundu.
+ 2811.2025 22:07:09

Tespit: bocek_tespiti

® bocek tespiti: 2 adet bulundu.
» 2811.2025 22:06:59




B4 Agro Alert System

88 Gosterge Paneli
{©@ Cihazlar

i Gozlemler

/A Uyarilar

Ck Canliizleme

S, Profil

Ciftei
CIFTCI

Ciftci Paneli

Jo



B5 Agro Alert System  Ciftci Paneli

Profil 2

Gosterge Paneli

Cihazlar

Gozlemler o

A Uyarilar

1 Canl izleme

Oturum

IP: localhost

Giftci
CIFTCI

Kisisel Bilgiler
Ad
Ciftgi

Kullamci Adi
ciftci

iletisim Bilgileri

E-posta
[ ciftci@admin.com

Adres
© Turkiye
Tirkiye, Turkiye

Soyad
Soyisim Cifgi

Rol
QiFTQi

Telefon

X, +905528456296

X

(4 Diizenle

[ Cikis Yap




TEST VERSION-
ADMIN PANEL

AKILLI ICIN
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AgroAlert System (SuperAdmin Panel)

" 4

Genel
Kullanici Islem
Cihaz islem

Cihaz-Kullanici
islem

Gozlem Islem
Tespit Iislem

Uyari islem

Gozlem islem

GOZLEMLER TABLOSU

O
O
O
O
O
O
|
O
O
O

GOZLEM EKLE

Gozlem Tipi

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

bocek_tespiti

GOZLEM ILISKI TABLOSU

Sayisal Deger

GOZLEM BILGILERI

Metin Deger Resim (Base64)

bocek

bocek

bocek

bocek

bocek

bocek

bocek

bocek

bocek

GPS Enlem

39.9199

39.9199

39.9199

39.9199

39.9199

39.9199

39.9199

39.9199

39.9199

GPS Boylam

32.8543

32.8543

32.8543

32.8543

32.8543

32.8543

32.8543

32.8543

32.8543

Olusturma Tarihi

02.12.2025 09:39....

02.12.2025 09:39:...

02.12.2025 09:39:...

02.12.2025 09:38....

02.12.2025 09:38....

02.12.2025 09:38:...

02.12.2025 09:38:...

28.11.2025 22:07:...

28.11.2025 22:07:...




= AgroAlert System (SuperAdmin Panel)

Cihaz-Kullanici islem

CIHAZ KULLANICI TABLOSU CIHAZ KULLANICI EKLE CIHAZ KULLANICI BILGI CIHAZ KULLANICI iLISKI TABLOSU CIHAZ KULLANICI iLISKI KALDIR

Genel Cihaz Kullanici Listesi

Kullanici islem

D Kullanici isim Kullanici E-posta Cihazlar Olusturma Tarihi Glncellenme Tarihi
Cihaz islem

Clhaz-Kullanics D 1 Ciftgi Soyisim Cifci ciftci@admin.com denemei11, 3r434r34r 24.10.2025 21:35:... 24.10.2025 21:35....

islem
Gézlem islem
Tespit Islem

Uyari islem




= AgroAlert System (SuperAdmin Panel)

Gozlem islem

b 4

GOZLEMLER TABLOSU GOZLEM EKLE GOZLEM ILISKI TABLOSU GOZLEM BILGILERI

Genel v . . .
Gozlem Bilgisi
Kullanici islem — Gozlem ID*
_ 835 BILGILERI
Cihaz Iglem | J GETIR
Gozlem ID'sini girin.
Cihaz-Kullanici
Islem Gozlem Bilgileri:
_ ID: 835
Gozlem Islem Gozlem Tipi: bocek_tespiti
. Sayisal Deger: 1
Tespit Islem Metin Deger: bocek
) Resim (Base64):
Uyari Islem GPS Enlem: 39.9199
GPS Boylam: 32.8543
Olusturma Tarihi: 02.12.2025 09:39:23
Giincellenme Tarihi: 02.12.2025 09:39:23

Cihaz Kullanic Bilgileri:
Kullanici isim: Ciftci
Kullanici Soyisim: Soyisim Cifci




TEST VERSION-
SOFTWARE &
BACKEND

AKILLI ICIN
YAPAY ZEKA



PROBLEMS@ OUTPUT DEBUG CONSOLE TERMINAL PORTS | o X

[Nest] 14107 12/02/2025, 1:01:00
[Nest] 14107 12/02/2025, 1:01:10
[Nest] 14107 12/02/2025, 1:01:10
[Nest] 14107 12/02/2025,

LOG [CihazlarService] bulunamadi. Kontrol tamamlandi. n.. ([J tj FAN
LOG [CihazlarServicel kontroli "Bekci" gorevi calisti...
LOG [CihazlarServicel kontroli "Bekc¢i" gorevi calisti... node agr... A\

LOG [CihazlarService] bulunamadi. Kontrol tamamlandai. python3.... A\

[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]
[Nest]

14107
14107
14107
14107
14107
14107
14107
14107
14107
14107
14107
14107
14107
14107
14107

12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,
12/02/2025,

[~
e
=y
L~

LOG
LOG
LOG
e
LOG
LOG
LOG
LOG
LOG
LOG
LOG
LOG
e
LOG
LOG
e

[CihazlarService]
[CihazlarService]
[CihazlarServicel
[CihazlarServicel
[CihazlarServicel
[CihazlarService]
[CihazlarServicel
[CihazlarServicel
[CihazlarService]
[CihazlarServicel
[CihazlarService]
[CihazlarServicel
[CihazlarService]
[CihazlarService]
[CihazlarService]
[CihazlarServicel

bulunamadi. Kontrol tamamlandi.

kontroli "Bekci" gorevi calisti...
kontrolu "Bekc¢i" gorevi calisti...

bulunamadi. Kontrol tamamlandi.
bulunamadi. Kontrol tamamlandi.

kontroli "“Bekg¢i' gorevi galisti...
kontroli "Bekci" gorevi calisti...

bulunamadi. Kontrol tamamlandai.
bulunamadi. Kontrol tamamlandi.

kontrolii "Bekci" gorevi calisti...
kontrold "Bekgi" gorevi calisti...

bulunamadi. Kontrol tamamlandi.
bulunamadi. Kontrol tamamlandi.

kontroli "Bekg¢i" gorevi calisti...
kontroli "Bekc¢i" gorevi calisti...

bulunamadi. Kontrol tamamlandi.

zsh

[Nest] 14107 12/02/2025,
[Nest] 14107 12/02/2025,

22232333333333333232333232

T N (g A T g T QT (S g i g
000000000000

LOG [CihazlarServicel bulunamadi. Kontrol tamamlandi.

PROBLEMS @ OQUTPUT DEBUG CONSOLE TERMINAL PORTS

denizhan@Denizhan-MacBook-Pro agro_alert_web % npm run dev bJ node agr... /A

GET / 200 in 51ms -
GET /pages/giris 200 in 54ms | Cn.. D W A

GET /pages/giris 200 in 38ms python3... A\
GET / 200 in 39ms

GET /pages/giris 200 in 34ms zsh
o Compiling /pages/ADMIN_PANEL ...

v Compiled /pages/ADMIN_PANEL in 1493ms

GET /pages/ADMIN_PANEL 206 in 15@8ms

GET / 200 in 37ms

GET / 200 in 34ms

GET / 200 in 34ms

GET / 200 in 36ms

GET / 200 in 37ms

GET / 200 in 37ms

GET / 200 in 35ms

GET / 200 in 38ms

GET / 200 in 42ms

GET / 200 in 35ms

GET / 200 in 4@ms

GET / 200 in 42ms

GET / 200 in 38ms




PROBLEMS 8 OUTPUT DEBUG CONSOLE TERMINAL PORTS

(base) denizhan@Denizhan-MacBook-Pro agro_alert_raspberryPi5 % python3 main_app_v4_opencv.py
[MainThread] Yiiksek cozinirlikli 'Bécek' fotografi cekiliyor...

[MainThread] Kamera karesi aliniyor...

[MainThread] Fotograf cekildi: /Users/denizhan/Desktop/agro_alert/agro_alert_raspberryPi5/Tue-Dec—2-13:04:02-2025/34r34rbocek_image2.png
[MainThread] 'bocek' tespiti isleniyor...

[MainThread] '/Users/denizhan/Desktop/agro_alert/agro_alert_raspberryPi5/Tue-Dec—-2-13:04:02-2025/34r34rbocek_image2.png' dosyasi 'http://Denizhan-Ma
cBook-Pro. local:3001/api/upload’' adresine yikleniyor...

[StreamThread] Kare 6: Gonderiliyor... (Boyut: 12644 bytes)

[StreamThread] Kare 6: Gonderildi.

[StreamThread] CANLI YAYIN DONGU HATASI: Unknown C++ exception from OpenCV code

[MainThread] Dosya yiiklendi. Sunucu yolu: user_2/e96a5aac-8fal-4a76-8b8a-eab2474fbb4@.png
[MainThread] Gozlem basariyla olusturuldu. Goézlem ID: 838.0

[MainThread] Raporlama dongiisii basladi. 10 saniye sonra calisacak.

Sehir: Ankara, Bolge: Ankara, Ulke: TR

Enlem: 39.9199, Boylam: 32.8543

[GPSUpdaterThread] GPS giincellendi: Enlem=39.9199, Boylam=32.8543

~C[MainThread] UYARI: Canli yayin sunucu baglantisi kesildi!

[MainThread]

Kullanici midahalesi (CTRL+C) algilandi. Kapatiliyor...

[MainThread] Tim islemler durduruluyor...

(base) denizhan@Denizhan-MacBook-Pro agro_alert_raspberryPi5 %

(base) denizhan@enizhan-MacBook-Pro agro_alert_raspberryPi5 % []

Cihaz: deneme111
Tip: bocek_tespiti
Deder: 2

@ DIKKAT! Yeni Uyan!
Seviye: Distk
Mesaj: bocek tespiti: 2 adet bulundu.

Yeni Gozlem Kaydedildi!
Cihaz: deneme111
Tip: bocek_tespiti
Deder: 2

& DIKKAT! Yeni Uyan!
Seviye: Duglk
Mesaj: bocek tespiti: 2 adet bulundu.

Yeni Gozlem Kaydedildi!
Cihaz: deneme111
Tip: bocek_tespiti
Deder: 2

¢ Cihaz Durum Guncellemesi:
Cihaz: 3r434r34r
Yeni Durum: aktif

Yeni Gozlem Kaydedildi!
Cihaz: 3r434r34r
Tip: bocek_tespiti
Deder: 1

1.

! [ node agr...
node agr...
python3....

b zsh agro_ale...
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