Smart Agriculture: Fact or Fiction
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No life can exist without food, and both the
necessity for food and the need for farmers are always
growing in our daily lives. The farmers use a variety
of techniques to produce nutrient-rich food for us, but
they encounter several difficulties from seeding to
selling. Additionally, the government is making
efforts to lessen these issues. One approach to get out
of the crisis is through smart farming. Modern
technology advancements have an influence on many
aspects of human life, including agriculture. The idea
of sophisticated farm management is relatively new,
and it is called smart farming. Utilising different tools
and technologies in agriculture to streamline and
automate repetitive tasks is known as '"smart
farming.". With the proliferation of the Internet and
mobile devices, these technologies are now accessible
to small private farms in addition to huge
corporations. Due to the fact that agriculture accounts
for 60% to 70% of India's GDP, agriculture is important
for the growth of food production. Unintentional
usage of groundwater is hastening its daily decline. A
significant turning point in the development of
technology is the Internet of Things (IOT). IOT is
highly essential in many industries, including
agriculture, which has the potential to feed billions of
people in the future. There is no need to worry about
scheduling irrigation according to crop or soil
the
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Smart agriculture, sometimes referred to as
precision agriculture or digital agriculture, is a
cutting-edge farming method that optimises many
areas of agricultural output by using cutting-edge
technology and data-driven methodologies. It strives
to increase agricultural operations' productivity,
sustainability, and efficiency while reducing resource
waste and environmental effect.

Key components of smart agriculture include

1.

Data collection: Gathering information on soil
conditions, crop health, weather patterns, and
other pertinent characteristics from a variety of
sources, including sensors, drones, satellites, and
weather stations.

Data Analysis: Processing and interpreting the
gathered data using sophisticated analytics and
machine learning techniques. Making educated
decisions about planting, irrigation, fertilisation,
pest management, and harvesting is made easier
as a result.

Automation: Utilising automation technology,
such as robotic harvesters, autonomous tractors,
and automated irrigation systems, to decrease the

need for labour and increase operational
effectiveness.
Precision Farming: Adjusting agricultural

methods in detail in accordance with the data and
analyses. This entails applying fertilisers and
insecticides at varying rates, as well as altering
planting and irrigation to suit particular field

conditions.

IoT (Internet of Things): Establishing a network
connection between various farm equipment and
systems to allow for the real-time monitoring and
management of agricultural activities.

Remote Monitoring: Using remote sensing
technology to monitor ambient conditions, animal
health, agricultural growth, and environmental

factors.

Big Data: Managing and studying huge amounts
of agricultural data in order to learn more and
make better decisions. Sustainability: Supporting
environmentally friendly agricultural practises by
maximising the use of resources (such as water
and fertiliser), lowering waste, and minimising the
impact of farming activities on the environment.

Farm Management Software:
technological solutions that assist farmers in more

implementing
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efficiently planning, monitoring, and managing
their operations.

9. Market Access: Making use of technology to link
farmers with markets, consumers, and supply
chains, allowing for the effective distribution of
agricultural goods.

Drones for Field

Monitoring

Water
Management

Machines for
routine

environmental effects, such as soil erosion and
water pollution.

Labor Savings: Smart agriculture uses automation
and robots to eliminate the need for physical
labour, which may be especially advantageous in
areas with a labour shortage.

Risk Mitigation: Farmers may reduce risks and
costs by using catastrophe monitoring, weather
forecasts, and early crop disease identification.
Remote Management: Remote management and
monitoring of farm activities gives farmers
flexibility and convenience.

Market Access: Farmers' access to markets and
supply chains can be facilitated by technology,
potentially improving their revenue and market
reach.

Disadvantages of smart agriculture

Operations Soil “‘"'i'(‘l":':"“';*’: 1. High Initial Costs: Some small-scale or resource-
constrained farmers may not be able to implement
smart agricultural technology due to their high

(( )) cost.
2. Complexity: Not all farmers have the specialised
Source: https:/ /www javatpoint.com/iot- expertise and abilities needed to implement and
smart-agriculture-domain manage these technologies.
Advantages and disadvantages of smart agriculture | 3. Data Privacy and Security: Concerns regarding
Smart agriculture, like any technological privacy and the possibility of data breaches might
advancement, comes with its own set of advantages arise from the collection and storage of sensitive
and disadvantages. some of the key pros and cons: agricultural data.
Advantages of smart agriculture 4. Dependence on Technology: If there are
.. i technological problems or interruptions, relying
1. Increased Productivity: By utilising smart X )
. too heavily on technology might put farmers at
agricultural technology, farmers may better danger
manage their animals and increase crop harvests. '
This might aid in supplying food to the expanding 5. Uneven Access: Agriculture inequities may be
world population. made worse by differences in access to technology
2. Resource Efficiency: Utilising data-driven and internet connectivity, which favours larger
insights to apply resources like water, fertiliser, and wealthier farmers.
and insecticides precisely saves waste and | 6. Environmental Concerns: If improperly handled,
decreases production costs. some precision agricultural techniques may have
3. Improved Decision-Making: Farmers can make unforeseen negative effects on the environment,
better choices about planting, harvesting, and pest such as excessive fertiliser runoff.
management thanks to data analytics and real- | 7. Energy Consumption: Technology-driven
time monitoring. agriculture systems may need a lot of energy to
4. Environmental Benefits: Reduced resource waste implement and operate, which might increase
and more environmentally friendly agricultural greenhouse gas emissions.
methods can lessen agriculture's negative
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8. Resistance to Change: Due to their attachment to
tradition, scepticism, or worries about losing
control of their businesses, some farmers may be
reluctant to accept new technology.

Status of smart agriculture in India today

As of right now, India's smart agriculture has
developed and broadened its application. To improve
agricultural practises, the public sector, the corporate
sector, and agricultural communities have all
embraced digital technology more and more. The use
of smartphones and mobile apps to obtain real-time
meteorological data, market pricing, and crop
management guidance has increased substantially,
giving farmers access to important data. Farmers can
now more accurately monitor soil conditions, crop
health,

proliferation of IoT devices and sensors. Drones and

and irrigation demands thanks to the

UAVs are being used more often for activities
including crop observation, pest management, and
land. The
advancement of machine learning and artificial

accurate mapping of agricultural
intelligence applications has also aided in data
analysis for pest control, disease identification, and
agricultural production optimisation. agricultural
management software is still essential for optimising
agricultural operations and raising output in general.
While there are still issues like the digital divide and
access to technology in rural regions, smart agriculture
in India is progressing towards more efficient and

sustainable farming methods.
Procedure for adapting smart agriculture in India

Adopting smart agriculture practices in India
involves several key steps:
1. Assess Local Needs: Assessing the wunique
difficulties  faced by
neighbourhood farmers is the first step. This

requirements  and
entails taking into account elements including
climate, soil type, crop variety, and current
methods for agriculture. Knowing these elements
enables the development of smart agricultural
solutions that are specific to the needs of the area.

2. Access to Technology: Make sure farmers can
obtain the tools they need. This involves bringing
inexpensive cellphones and internet connection to
rural communities, as these gadgets are essential

for gaining access to management tools, market
data, and agricultural statistics.

3. IoT Implementation: Install Internet of Things
(IoT) gadgets and sensors in agricultural areas to

gather information on crop health, soil
temperature, and moisture content. Making
educated  judgements about irrigation,

fertilisation, and pest management is possible with
the use of this data.

4. Farm Management Software: Introduce mobile
apps and farm management software that includes
functions like crop planning, managing pests and
diseases, and inventory monitoring. These

products help farmers in streamlining their

processes and raising production.

5. Training and Education: To inform farmers about
smart agricultural technology and their effective
usage, conduct training programmes and

workshops. Extension services may be extremely

important in spreading information and best

practises.

6. Government Support: Encourage government
financing and programmes that assist smart
agricultural efforts, such as grants for technology
adoption, funds for research and development,
and rewards for environmentally friendly farming
methods.

7. Collaboration: To develop and execute smart
agriculture solutions, encourage collaboration
between governmental organisations, agricultural

the

Collaborations might hasten the implementation

institutions,  and corporate  sector.

of these technologies.

8. Monitoring and Evaluation: Continually gather
information on crop yields, resource efficiency,
and economic results to assess the effects of smart
agricultural practises. This information can guide
changes and enhancements to the technology
used.

9. Scaling Up: smart

programmes gradually to encompass wider

Expand agriculture
agricultural areas while taking into consideration
the knowledge gained from pilot programmes.
The production of food and rural lives may be
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significantly impacted by scaling up these
practises.

10. Sustainability
environmentally friendly and climate-resilient

and  Resilience:  Promote
farming methods as a crucial component of smart
agriculture. To achieve long-term advantages, this
involves supporting organic farming, conservation

agriculture, and effective resource use.
Conclusions

In conclusion, smart agriculture is a
revolutionary method of farming that uses modern
technology and data-driven solutions to tackle today's

most serious problems. Smart agriculture increases

Table 1: Few Sensors and their applications

production, reduces resource waste, and fosters
sustainability by merging IoT devices, Al algorithms,
and precision agriculture methods. It provides farmers
with real-time insights that enable them to optimise
their
Additionally, it promotes the shift to more effective

operations and make wise decisions.
and environmentally friendly farming methods,
lessens the impact on the environment, and increases
food security. Future generations will be able to feed a
growing global population while also protecting our
planet's valuable resources thanks to the continuous
development and acceptance of smart agricultural

technology.

S.No. | Sensors Sensors Applications Working Procedure

1. Acoustic sensors Pest  monitoring and | Measuring the variations in
detection classifying seed | noise level when intermingling
varieties, fruit harvesting. | with other materials, i.e., soil

particles.

2. Airflow sensors Measuring soil air | Based on  various  soil
permeability, = muoisture, | properties, unique identifying
and structure in a static | signatures.
position or mobile mode.

3. Electromagnetic Recording electrical | Electrical circuits measure the

sensors conductivity, capability of soil particles to
electromagnetic responses, conduct or accumulate
residual  nitrates, and | electrical charge.
organic matter in soil.

4. Remote sensing Crop assessment, yield | Satellite-based sensor systems
modeling, forecasting yield | collect, process, and
date, land cover and | disseminate environmental
degradation mapping, | data from fixed and mobile
forecasting, the | platforms
identification of plants and
pests, etc.

5. Ultrasonic ranging | Tank monitoring, spray | An ultrasonic sensor uses a

Sensors distance measurement, | transducer to send and receive
uniform spray coverage, | ultrasonic pulses that relay
object detection, | information about an object’s
monitoring crop canopy, | proximity.
and weed detection.
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