PRINCE MOHAMMAD BIN FAHD UNIVERSITY
DEPARTMENT OF ELECTRICAL ENGINEERING

RED PALM WEEVILDETECTIONAND
TRACKING SYSTEM

RAZAN ALZABEN 201701278

HANEEN QURAISHI 201302442
NADA BATTYOUR 201600504

SHURUQ FALLATAH 201700952

Advisor: Dr. Sadig Ali Alhuwaidi
CO-Advisor: Mr. Ahmed Abul Hussain

May 17th 2022



* Project Definition

* Project Objectives

* Project Specifications

* Project Constraints and Engineering Standards

* Project Architecture

Presentation |
] * Planning
Outline .

Background & Previous Projects

* Design: Subsystems and Component Selection Testing
* Project Management & Team Work Impact of Project
* New SKkills Acquired and Applied

* Completed and Remaining Work Budget Estimate

e References



Design a smart system that can detect the Red Palm Weevil

Project
Definition

inside the palm and track its presence in each specific area.
The system will have subsystems to monitor the number of

weevils, detect their motion, and update their presence.



P ro i ec t * Detecting The Red Palm Weevil Until Appropriate Action Is Taken.

_ ] * Preventing And Reducing The Increase Of The Red Palm Weevil.
Objectives .

Preserving The Palm And Its Crops And Rescuing Adjoining Farmes.



Project
Specifications

Monitor a cluster of traps by identifying and estimating the

infected area within a radius of 25 m via algorithms.

Detect weevils inside the palm trunk using a sensor.

Update regularly the farmer al

bout weevil’'s infestation for each

cluster and palm using a wire.

less communication system.



Design Constraints & Standards

*  24-hours notification

* Data accuracy

* Low- Budget

*  Environmentally friendly

* Accessible and easy to use



Project Architecture

microcontroller

stage of infiction alarm
l IR Sensor

weevil trap
Solar Panel
i ¥ Firebase —

sensor
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Background
Problems & Solutions

Traditional Ways Scientific Methods
1. IR thermal
1. Trained dogs by cameras.
farmers for 2. Laser-induced
breakdown
discovering the spectroscopy
odor released. LB
3. X-Rayis used to
2. Chemical gases. detect the early

stages of RPW.




New Structure




Design: Weevils Tracking Sub-system
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Figure A: Schematic Diagram Figure B: PCB 3D

The PCB Design By Altium



Weevils Tracking Using WIFI

Tracking System <«

Count
weevils

NO

Temp &humidity
sensor

l

|f
Weevils=< n

YES l

send (n, temp, humidity )

GO https://esp32lora-e4af6-default-rtdb.europe-west1 firebasedatabase.app.

esp32lora-edaf6-default-rtdb

6 sensorl

L trap IR Sensor
§M~HUM:64.4 "
L IR: 4 weevii trap
. TEMP: 22.9

¥  Firebase



Weevils Tracking Using LoRa

ESP32, WIFI, Bluetooth , 3D Antenna ,GPS
Operating frequency: 915 MHz
Transmit power: +20dBm

Receive sensitivity : -139dBm@LoRa &

10 MILES

16093.44 METERS




Weevils Tracking Using Alarm Email

<weevilex1@gmail.com> TRAP
v Ul

warning!! more than 3 weevils in trap (B)

Sent from ESP board -

x84 weevil tracking system!

<weevilex1@gmail.com> TRAP

ww L)

warning!! more than 5 weevils in trap (B)

Sent from ESP board -



Design: Weevils Detecting Sub-system

Weevils Detecting <«
ESP8266
l Algorithms

Define & .
read X)Y,Z

Infection

AVG= (X,Y,Z)/n
NO l
If

n<Range< n

3-AXiS o
YES
o tll . Accelerometer ‘ | F|rebase
i e Sensor/DHT11 |

Pseudocode



Sensor Data Collecting

Infected Palm Tree Healthy Palm Tree

B X(mg) W Y{mg) B Z(mg)

B X(mg) ®Y(mg) ®Z(mg)




Infected vs. Healthy
23.5

M Infected Palm Temp (°C)  m Healthy Palm Temp (°C)



ESP8266 NodeMCU
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Design Solar Panel Sub-system

Trap

]
battery

|

solar panel

*12V Battery
*Charge Controller
*Solar Panel

Iy



roject Management & Team Work




Project Management & Team Work

e Team work task division

Search & acquire components

Design & Implement Subsystem 1

Designh & Implement Subsystem 2

Design & Implement Subsystem 3

Design & Implement Subsystem 4
Testing

Write Reports & Presentations

25%
5%
0%
0%
60%
25%

25%

25%
65%

30%

50%

20%
25%

25%

25%
30%

65%

50%

20%
25%

25%

25%
0%
5%
0%
0%

25%

25%
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Project Management & Team Work

Risk Description

Programming

Risk Management Impact

Having meetings Project Scope
with advisor

Infected farm

communicating with  Delays
the Ministry of

Environment &

Agriculture

PCB design

Communicating Delays
with the designer

3D design

Communicating with Delays
the designer

25



Completed Work Ig

Designed and connected all the subsystems.

26



Impact of Project

Protects and preserves the palm to have less impact on the economy of agriculture
Reduces the use of chemicals

Cost efficient

Reduces the workforce

More reliable

Controls of weevil




New SKkills Acquired and Applied

* Understand the behavior of Palm Weevils in Reality
* Designing the PCB using Altium Designer

* Programing

* Time Management




Cost

No. Peseriticn Quantity Unit Cost (SAR) Total Cost (SAR)
1 Arduino 5 95.50 477.5
2 Weevils Trap 4 250 1000
3 BMA400 Accelerometer 4 36.75 147
5 ESP32 Module 4 20.45 81.8
6 ESP8266 Module 2 39 78
8 IR Sensor 3 14 42
9 Breadboard Power Supply 4 11 44

10 'ﬁ&‘g;ﬂfr 5 23.2 116

11 LoRa g 225.907 675.29
12 Charge Controller 1 136 136
13 12V Battery 1 100 100
14 Breadboard 3 17 51

The Total Cost 2948.59




Thank You!
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