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Abstract: Weed growth significantly affects agricultural productivity by competing with crops for nutrients, water, and sunlight.
Conventional weed control methods such as manual weeding and chemical herbicides are labor-intensive, costly, and harmful to the
environment. This paper presents the development and fabrication of an IoT-based weed elimination module using object recognition and
a 2.5 W laser, offering an automated, eco-friendly, and precise weed control solution. The proposed system utilizes a camera-based object
recognition algorithm to differentiate weeds from crops in real time. Once a weed is detected, a high-precision 2.5 W laser module is
activated to eliminate the weed without damaging the surrounding crops. The system is controlled by a microcontroller integrated with
IoT connectivity for remote monitoring and data analysis. Experimental results demonstrate effective weed detection and elimination
with reduced human intervention, minimal energy consumption, and zero chemical usage. This system provides a sustainable solution for
precision agriculture and smart farming applications.
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I.INTRODUCTION:

Agriculture plays a vital role in the global economy, especially in
developing countries like India. One of the major challenges
faced by farmers is weed infestation, which reduces crop yield
and quality. Weeds compete with crops for essential resources,
leading to significant productivity losses if not controlled
efficiently.

Traditional weed removal methods include manual labor and
chemical herbicides. Manual weeding is time-consuming,
expensive, and labor-intensive, while chemical herbicides pose
serious environmental and health risks. Excessive use of
chemicals leads to soil degradation, water contamination, and
development of herbicide-resistant weeds.

Recent advancements in Internet of Things (IoT), computer
vision, and laser technology have opened new possibilities for
automated weed management. Object recognition enables
accurate identification of weeds, while laser-based elimination
provides a precise and chemical-free alternative. This paper
proposes an IoT-based intelligent weed elimination system
that uses object recognition and a 2.5 W laser for targeted weed
destruction.

II.LITERATURE SURVEY

Several studies have focused on automated weed detection and
control.

Researchers have proposed vision-based weed detection systems
using image processing techniques; however, most systems
require high computational resources and lack real-time
elimination mechanisms.

Some studies explored robotic weed removal using mechanical
tools, which often damage crops and require complex
mechanisms. Chemical spraying robots have also been proposed,
but they still rely on herbicides.

Laser-based weed control has recently gained attention due to its
precision and environmental benefits. Previous laser weeding
systems demonstrated effective weed destruction but lacked IoT
integration and remote monitoring capabilities.

The proposed system addresses these limitations by integrating
object recognition, IoT connectivity, and a low-power 2.5 W
laser into a compact and efficient weed elimination module.

III.SYSTEM ARCHITECTURE
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3.1 Block Diagram Description

The camera captures real-time images of the crop field. These
images are processed using an object recognition algorithm to
distinguish weeds from crops. Once a weed is identified, the
microcontroller activates the laser module and aligns it with the
target weed using a motorized mechanism. The weed is
eliminated by focused laser irradiation. System data is
transmitted to a cloud platform for monitoring and analysis.

IV.HARDWARE DESIGN

4.1 Camera Module

The camera captures live images of the crop area for object
recognition.

4.2 Processing Unit

A microcontroller or single-board computer processes image
data and controls system operation.

4.3 Laser Module (2.5 W)

A 2.5 W laser is used to thermally destroy weeds by damaging
their cellular structure while minimizing impact on nearby crops.

4.4 IoT Module

The IoT module enables remote monitoring, data logging, and
system control through the internet.

4.5 Motor Driver and Actuators

Motors are used for positioning the laser accurately over detected
weeds.

Fabrication and Implementation

The prototype was fabricated using a lightweight chassis with
mounted camera, laser module, and motors. The laser module
was calibrated to ensure precise targeting and safe operation. The
system was tested in controlled agricultural conditions with
different crop and weed samples.

V. RESULT AND DISCUSSION

Experimental results showed that the system successfully
identified weeds with high accuracy and eliminated them without
affecting crops. The laser-based approach reduced energy
consumption and eliminated the need for chemical herbicides.
IoT connectivity enabled real-time monitoring and performance
analysis.

Advantages of the Proposed System

 Chemical-free weed control

 High precision and accuracy

 Reduced labor cost

 Environmentally friendly

 Real-time monitoring via IoT

 Scalable and adaptable design

VI.APPLICATION

 Precision agriculture

 Smart farming systems

 Organic farming

 Greenhouse weed management

 Research and agricultural automation

VII.CONCLUSION AND FUTURE SCOPE

This paper presents the development and fabrication of an
IoT-based weed elimination module using object recognition
and a 2.5 W laser. The system provides an efficient, eco-
friendly, and automated solution for weed control. Future work
includes integrating machine learning models for improved
accuracy, GPS-based navigation, solar power, and deployment
on autonomous agricultural robots.
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