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Abstract: This venture gives an Al-powered plant leaf
disease detection device included with an automated
pesticide sprinkler the usage of Raspberry Pi three.
Leveraging deep mastering and pc vision, the gadget
identifies leaf diseases through photo processing and
initiates a targeted pesticide spray. A digicam module
captures real-time images of plant leaves, and a trained
convolutional neural network (CNN) version classifies
diseases along with blight, mildew, or rust. based totally
on detection, a relay-managed motor activates the
pesticide sprayer. The gadget gives a cost-effective,
power-green answer for actual-time precision agriculture,
reducing chemical usage and enhancing crop fitness
monitoring.

key phrases — Plant disorder detection, Raspberry Pi,
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1.Introduction

Plant sicknesses can drastically impact agricultural
productivity. conventional methods of disease identity are
manual, slow, and errors-prone. To deal with this, the
proposed gadget employs Al and automation to detect
diseases through leaf imagery and administer pesticides
only when vital. the use of Raspberry Pi three because the
core controller, the project integrates photograph
reputation, actual-time information processing, and
managed actuation in a single, scalable setup.

This venture contributes to the sphere of clever agriculture
in the following methods:

» Implementation of a price-effective and scalable Al
model for plant disorder recognition.
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» Actual-time detection and reaction machine that
minimizes human intervention.

» Environmental advantages via decreased pesticide
utilization.

» A sensible prototype that demonstrates the feasibility
of Al and automation in crop control.

2.Related Work

Several research have explored Al in agriculture, which
include mobile-primarily based ailment prediction and
drone-enabled spraying. CNNs have shown high accuracy
in leaf category, at the same time as IoT has enabled
remote tracking. but, most systems lack real-time reaction
or integration with spraying mechanisms. This venture
combines detection and actuation in a compact design,
enhancing actual-time farm intelligence.

In recent years, the mixing of artificial intelligence and
IoT in agriculture has caused numerous improvements in
crop monitoring and disorder control.

a few projects have additionally applied drone-based
totally tracking and spraying mechanisms, even though
these are generally luxurious and require advanced
infrastructure. moreover, Raspberry Pi has been broadly
adopted in agriculture for its affordability and versatility
in managing sensors and photograph processing
obligations. In numerous works, temperature and
humidity sensors were used along picture-based classifiers
to enhance sickness prediction under various
environmental situations. however, few structures
successfully integrate real-time disease detection with
automatic pesticide spraying in a compact, low-price
setup. This assignment bridges that hole with the aid of the
usage of Raspberry Pi three to run an on-tool Al version,
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stumble on ailment signs and symptoms from leaf photos,
and manipulate a pesticide sprayer.

3. Methodology
4.1 Block Diagram Of System

Fig.1 Block Diagram
Block Diagram components and functionality:
1. Power supply

The energy deliver presents the important voltage and
modern to all components

of the machine, together with the Raspberry Pi 3,
sensors, and actuators.

ensures stable operation of the machine in area
conditions.

2. Raspberry Pi
Acts as the center controller of the complete machine.

methods sensor information, executes CNN-primarily
based category, and controls actuators just like the water
pump and DC motor.

Interfaces with peripheral gadgets and handles photo input
for sickness detection.

3. Temperature Sensor
Measures the ambient temperature around the plant.

Sends information to the Raspberry Pi for monitoring and
possible actuation (e.g., switching the water pump or fan
if temperature crosses a threshold).

4. DC Motor

can be used to function mechanical components which
include lovers or colour covers.

managed by way of the Raspberry Pi primarily based on
sensor records and device situations.

5. Water Pump

managed by way of the Raspberry Pi to irrigate plant life
based on environmental situations (e.g., temperature, soil
moisture, if prolonged).

ensures water is supplied when necessary, promoting
wholesome plant boom.

6. Input picture Dataset

this is the database of labeled leaf photos used for
schooling and checking out the CNN version.

includes pix of healthful and diseased leaves.
7. Classification using CNN

A Convolutional Neural community (CNN) strategies the
input photograph dataset to classify leaf photographs.

The Raspberry Pi uses the trained version to hit upon plant
diseases in real-time.

eight. stumble on Plant Leaf disorder
The final output of the system.

After analyzing leaf photographs the use of the CNN
model, the Raspberry Pi presentations or records whether
or not a disorder is detected and possibly the form of
ailment.

enables farmers take early and precise motion to save you
crop harm.
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3.2 Flowchart Of The System
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Fig.2 Flowchart

1. Flowchart represents the sequential logic of the Al-
based plant leaf disease detection and pesticide
spraying system using Raspberry Pi 3. The process
begins by initializing the Raspberry Pi, which serves
as the central controller. Once the system is ready, it
captures an image of the plant leaf using a connected
camera module.

2. The captured image is then preprocessed, involving
resizing, noise reduction, and normalization to make it
suitable for analysis.

3. The pre-processed image is analysed using a trained
CNN (Convolutional Neural Network) model to detect
any signs of disease. If the model does not identify any
disease, the system loops back and proceeds to capture the
next leaf image.

4. if a disease is detected, the system automatically
activates the pesticide sprayer to treat the affected plant

area. After spraying, the system logs the detection and
action data for monitoring and further analysis. This
automated loop continues for every plant in the scanning
range, ensuring continuous and intelligent crop protection.

4. Results

The implemented device turned into tested on a
ramification of plant leaf pix, such as each healthy and
diseased samples which include early blight, leaf spot, and
powdery mildew. The Raspberry Pi 3 correctly captured
photos using the Pi digital camera and processed them the
use of a pre-educated Convolutional Neural network
(CNN) version. The machine performed a median
category accuracy of ninety—ninety-five% across a couple
of sickness classes at some stage in testing.

Upon detection of disorder, the device brought about the
pesticide sprayer with minimum delay, making sure real-
time reaction. the automated spraying become discovered
to be precise, making use of pesticide most effective to
affected plant life, which allows lessen chemical
utilization and environmental impact.

moreover, sensor statistics which include ambient
temperature became recorded and used to guide decision-
making, confirming the realistic use of environmental
inputs for optimized remedy. All detection outcomes and
movements were logged domestically and optionally
uploaded to a cloud dashboard for far off tracking.

This test validates the gadget's effectiveness in real-time
plant sickness detection and remedy, confirming its
potential for deployment in small farms, greenhouses, and
lawn automation structures. the usage of Raspberry Pi
three also ensured low power intake and cost-
effectiveness.

5. Conclusion

This gadget demonstrates a realistic, Al-based solution for
precision agriculture the usage of Raspberry Pi three. It
reduces guide labor, saves pesticide usage, and guarantees
targeted crop treatment. The modular design allows
scaling throughout numerous farm sizes.

6. Future Scope
Mobile Integration:

A mobile application can be developed to send real-time
alerts and notifications about disease detection and
spraying events. This allows farmers to monitor and
control the system remotely.

Drone-Based Spraying:
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The system can be mounted on drones to cover larger
agricultural areas efficiently. This would enable
automated aerial spraying in hard-to-reach or expansive
fields.

Multispectral Imaging :

Using multispectral or infrared cameras instead of
standard RGB cameras can improve disease detection
accuracy. These sensors can capture hidden stress
symptoms in plants not visible to the naked eye.

Cloud ML Model Updates:

The CNN model can be periodically updated via the cloud
to include new disease data. This ensures the system
evolves over time and remains effective against emerging
plant diseases
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