https:/ /agritechpublication.com

ISSN: 3049-3374

Article ID: ATT20250302004

Augmenting Vegetables Productions through Artificial Intelligence

Sandeep Bhardwaj!* and Rupali Sharma?

1Assistant Professor, Department of Basic Engg., COAE&T, CCSHAU, Hisar-125004
2Assistant Scientist, Department of Horticulture, CCSHAU, Hisar-125004

Corresponding Author: bhasandeep@gmail.com

Abstract

The use of Al detectors in vegetable farming
and processing has been used to enhance efficiency,
quality control, and management of crops by use of
computer vision and machine learning algorithms
where data from images or sensors is correctly
analyzed and interpreted by the detectors of such
considerations to be made on vegetables. Some
applications of Al detectors in vegetable farming and
processing offer better quality control, less waste, and
increased efficiency. These systems can perform the
tasks that earlier required extensive manual labor,
thereby making agriculture more sustainable and
profitable by leveraging the power of computer vision
and machine learning. All the way from sorting
vegetables on the basis of ripeness to detecting defects
or pests, Al detectors are becoming an important part
of modern farming practices.

Agriculture and food industry is the prime
contributor in agricultural sector. Automation of
vegetable grading and sorting is essential tool in
vegetable production. Artificial neural networks may
automate the pattern recognition problems. May be
used as a classification tool for packing and rate
fixation of vegetables. As per (Farooq and Gill, 2022)
back propagation is used as algorithm for training
neural networks. It gives erroneous results due to
trapped local minima. Instead, hybrid artificial neural
networks may be used to optimizes the techniques.
Genetic algorithms as a hybrid intelligent system are
used for vegetable grading and sorting in which
artificial neural networks are merged with genetic
algorithms.

Introduction

Vegetable farming is labour-intensive, and
automation is crucial with rising population and
production demands. Al aids farmers by improving
components, technologies, and applications, such as
predictive analytics and enhanced farm management
systems that ensure crop quality and supply. Satellite
imagery and meteorological data help businesses
monitor crop health in real time. Big data, Al, and ML
can predict prices, estimate tomato yields, and identify

pest and disease infestations, providing farmers with
advice on crop choices, pesticide use, and pricing
trends. Al mitigates resource and labour shortages,
making it essential for modern agriculture, and large
corporations should invest in this field. [Kumar et al.,
2024].

Applications in Vegetable Farming and Processing

Quality Control and Grading: Al detectors
are extensively used in grading the sizes of vegetables,
shapes, colors, and ripeness. For example, tomatoes
entering a processing factory may be classified as
"under-ripe," "ripe," and "overripe," based on color
and texture, by an Al system. Cameras take pictures of
tomatoes passing along the conveyor belt against a
standard database. This sorts and grades the tomatoes
automatically to ensure uniformity of the product. The
process saves on labor costs and gives a higher quality
of produce to market.

Defect and Disease Detection: Produce such
as vegetables should be detected early in case of
defects or disease for minimal wastage and high-
quality produce at harvest. Al detectors may be
trained on certain specific patterns that imply defects
like bruises, rot, or pest damage. For instance, in an
infrared sensing system, the Al detector inside the
potato processing line will show internal damage,
which the human eye cannot see. In the field
environment, Al-driven drones or robots can sense
and scan crops for any form of diseases represented in
any discoloration or unusual patterns of growth,

allowing farmers to address such conditions
immediately.
Automated Harvesting: Applied in

automated harvesting systems are Al detectors. It
identifies ripe vegetables and automatically picks
them to significantly reduce the need for human labor.
For example, in a greenhouse devoted to bell peppers,
an Al computer vision system could identify which
peppers have reached the optimal level of ripening to
be harvested. The system controls a mechanical arm
that will gently remove the peppers without bruising
them, to obtain only the finest fruit products.
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Weed and Pest Control: In the open fields for
crop farming of vegetables, an Al detector could
differentiate crops from weeds and hence, can have
highly targeted herbicide applications. This implies
that technology reduces chemical use and
environmental degradation as well as allows healthier
growth in crops. For example, an Al weeding robot
will go through rows of lettuce, and cameras, and
sensors will be used to trace down the weeds without
harming the crop. Similarly, by wusing image
recognition, detectors by Al can be used for
monitoring pest populations and their effect on the
crops. [Ref. 1]

Examples

1. Classification of Banana Leaf Disease: Crop
diseases are one of the world’s leading causes of
hunger and food poverty. Plant diseases are estimated
to cause up to a 16 percent loss in agricultural yields
globally. Plant disease detection may be done by
looking for a spot on the afflicted plants’ leaves.
Bananas are mostly endangered by two diseases.

The fungus Mycosphaerella fijiensis causes
Banana Sigatoka. The symptoms begin with tiny
chlorotic patches and progress to narrow dark streaks
bordered by leaf veins. Banana Speckle is a fungal
disease that affects bananas. Its symptoms begin as
little light brown patches that become larger and
darker with time. The procedure of identifying illness
in banana leaves is now automated thanks to a
computer vision application.

2. Automated irrigation: Water waste is a key
disadvantage of traditional irrigation systems.
Automated irrigation systems solve this problem.
Many businesses have created a sensor-based smart
irrigation system for efficient water consumption with
the aid of modern technologies. Soil moisture and
temperature sensors connect directly with embedded
components on the field in this system, ensuring that
needed water is distributed across crops without the
need for farmer intervention. This method aids in the
maintenance of the ideal soil and water range in the
root zone for plant growth.

3. Use of Drones: Drone technology is already a
crucial element of precision agricultural operations in
agriculture. Drone-collected data aids farmers in
obtaining the highest potential harvests.

Drones are being utilized in agriculture in a
variety of ways.

1. Crops Security
2. Monitoring field conditions
3. Fertilization

In order to implement quality Al-enabled
models, high-quality training data is required so that
machines can provide accurate results. Anolytics is
well-known in the agriculture and farming industries
for supplying high-quality training datasets for
machine learning.

Anolytics maintains the precise levels of data
labeling and ensures that the machine learning project
has the right and quality data so that it can offer
accurate results by using a team of highly experienced
and competent specialists. [Ref.2]

Conclusions

The use of AI technology will aid in the
prediction of weather and other agricultural variables
such as land quality, groundwater, crop cycle, and
plant disease detection, are significant uses.

Agriculture might become semi-autonomous
in the future, with artificial intelligence leading the
way, as more awareness is raised and technology
become more available to the common farmer.
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