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Abstract

The use of advanced techniques to make agriculture more profitable, is one of the
challenge.. Present practices to increase farming production require high value inputs and
consumer demands quality food. The shortage & increasing daily wages of labor, increasing
cost of cultivation and crop losses associated with failure in yield due to pest & diseases,
insufficient rainfall, climatic changes and decrease of soil fertility, uneven market price in
agriculture commodities etc., has made significant negative impact on the socioeconomic
status on farming population. Besides rise in population has created more pressure for supply
on food grains resulting with huge rise in prices of agricultural produces. Using Al it is
possible to develop smart and good agricultural practices to minimize loss of farming and
increase the yield.
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1. Introduction
Agriculture is the backbone of India’s economy. It is the main occupation for over 58%
of the rural population. This farming community faces difficult challenges right from seed
sowing to crop harvest. Hence modernization of farming system is much needed to tackle
these challenges. The farming systems which are Al powered enable farming community to
harvest more with less, increasing the quality, also providing a fast GTM (go-to-market
strategy) solution for crops. A direct application of Al (Artificial Intelligence) or machine

intelligence across the agriculture sector could act to be an apotheosis of shifting of
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traditional farming practice now days. Artificial intelligence technology is developing several
sectors in agriculture to boost productivity. Al solutions are helping to overcome the
traditional challenges that are seen in every field. Intervening of Al in agriculture is
helping farmers to improve their farming productivity and reduce environmental losses. The
agriculture industry has grasped Al into their practice to change the overall outcome of
agriculture. Al is changing the way of food production where the agricultural sector's
emissions have decreased by 20%. Al technology in agriculture is monitoring to control and

manage any unfavorable natural condition.

What is Artificial Intelligence? Artificial Intelligence refers to simulation of human
intelligence in the machines that are programmed to think like humans and mimic their

actions.

Present System:

Farming or agriculture is the biggest industry in our country and plays a key role in social and
economic growth of the country. Before adapting a technology in agriculture, farming is done
using traditional techniques and methods. Farming depends on many factors or we can say
many factors affect farming. In India we found different environments, different weather,
different soils which are suitable for different crops at different places. Farmers use to harvest
a particular type of crop or the cycle of crops. In India, the farming depends upon the regions
rains or available water. The eight major steps farmers perform are selection of crop, land
preparation, selection of seed, sowing, and irrigation of filed, various crop growth stages,
applying fertilizers and harvesting of crop. All these steps are performed manually only

which requires more manpower and animal labor.

Why Al is required in Agriculture:

 lrrigation efficiency (approximately 38%) which is quite low leads to increase in
groundwater depletion, soil and water pollution.

» Huge post-harvest losses especially in perishable commodities like vegetables and
fruits. Amount able losses were also reported in grains procurement, distribution and
storage .

» The decreasing manpower in farming over the years and youth are not interested in
agriculture.

« Climate changes like increasing temperature, uneven rainfall patterns are adversely

affecting agriculture production.
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 Increasing incidence of biotic and abiotic stresses
» Decreasing soil health.
 Increasing population and food demand
« Low input use efficiency (Chemicals, fertilizers and other pesticides)
» Increasing in rate resistance (Pesticides )
 Increasing residue levels of pesticides in food
The use of Al in agriculture will attract younger generations, reduce drudgery and save

natural resources.

2. Application
1.  Crop and varietal selection
The emerging technologies have aided in the best suitable crop selection and have
even improved the selection of hybrid seed options that are best suited to the needs of farmers
based on many characteristics such as soil type, weather forecast, type of seeds, and
infestation of pest and diseases in a particular location. Al can determine itself using the
data available on the internet, how seeds react to different weather conditions and soil

parameters.

2. Agricultural Robots

The problem of man power scarcity in agriculture, especially during the peak period of the
season leads to a rise in daily wages, thereby, increasing the production cost. The shortage of
labour has reportedly led to considerable revenue losses in key crops like vegetables and fruits.
Agricultural robots are becoming a highly valued application of Al in agriculture sector. New
robotic pickers can ‘sense’ and perform an array of tasks such as harvesting berries and fruits,

pest control, weeding etc.

Figure 1: Agricultural Robots
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3. Animal Modeling

Animal modeling is the use of biometrical advanced tools like BLUP(Best linear unbiased

prediction) technology for predicting the true genetic worth of animals.

Figure 2: Intelligent 10T based Farm management System for Sheep

4.e-linking of farmers for different services
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Figure 3: e-linking farmers with DAH and Agricultural university/ research station for

service delivery
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4. Crop Modeling. Simulation modeling describes steps of crop growth and development as

a function of soil conditions, weather conditions and crop management.

5. Sowing the Seeds

High-tech agriculture begins the very second the seed is first placed in the soil. Skilled
labors are familiar with “variable rate planting equipment” that does more than just planting a
seed down into the soil somewhere. All sorts of artificial intelligence work is being done
behind the scenes on predictions — where a seed will grow, what soil conditions are likely to

be best , etc.

6. Drone Based Technology
One of the most promising areas is agriculture, where drones have the potential to face major
challenges. Drone technology is giving agriculture a high-tech introduction. Here are six

ways drones will be used in the crop production:

» Field and soil analysis: By preparing 3-D maps for soil analysis, drones can play a

role in seed planting and gathering data for managing irrigation and fertilizer levels.

» Planting: Drone-planting systems have been developed that decrease planting costs

by 85 percent.

» Spraying: Drones can scan the ground, and carry even spraying. The result: less time,

less water and high efficiency.
» Monitoring of crops: crop monitoring is done by using drones.
> Irrigation: Sensor based drones can identify which dry parts of a field.

» Health assessment: By scanning a crop near-infrared light, drone-carried devices can
help track changes in plants and identify their health and alert farmers to disease and

pest

7. Precision farming
Precision farming is a more accurate and controlled technique of farming which substitutes
the repetitive and labour intensive part of farming, besides providing guidance regarding
crop rotation. This distinguished key technologies that enable precision farming are high
precision positioning system, geological mapping, remote sensing, integrated electronic
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communication, variable rate technology, optimum planting and harvesting time
estimator, water resource management, plant and soil nutrient management, attacks by

pest and rodents.

8. Agri-E-Calculator:
The agri-e-calculator as a smart application help the smart farmer to choose the most
accurate crop on several dependency factors. The farmer can use the smart calculator and
just choose the desired crop to be cultivated over his preferred coverage area of farm.
Then all other required inputs based on various dependency factors are automatically
identified and taken by the  e-calculator and provides the estimation results. This output
result provides useful data on estimation of fertilizers cost/quantity, water, seeds,
cultivation equipment cost and Labour Day efforts/cost with Labour Day effort
distribution on calendar chart of crop life cycle, crop yield along with extrapolated market
price at the harvest time and its profitability. All the required inputs which are both linear
and non-linear in nature are taken by farmer’s data base, external information sources
mentioned earlier. The inputs get processed by machine learning techniques and generate
the estimation with feasibility study so that the farmer can choose the desired crop for

cultivation.
9. Crop care service

The crop care service guidance spans right from the sowing of seeds as start point till the
time of harvesting as endpoint. The complex structured data sampled from 10T sensors
from the fields are analyzed along with the data collected from sources of information
sites along with domain expert inputs wherever needed through Artificial Intelligence
techniques. After the analysis of complete data, the overall corrective action item is
derived out of PID (Proportional Integral & Differential) controller mechanism.
Accordingly, the corrective measures are alerted to the farmer on their smart phone to

prioritize the action based on severity and urgency to act upon.

10. Price prediction and market guidance
This helps to safeguard the farmers from market price changes and minimizes the risk of
loss in price. Based on the statistical data a predictive price and demand information is
shared with the famers during the complete crop production. The farmers can plan better

for selling their produce in market.
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11.

Crop loan and Crop Insurance:

This helps the farmers in getting crop loan, processing support, eligibility criteria and
loan limit as per the smart estimation made for the propose crop. Also, it helps to get the
crop insured as a mitigation plan for crop failures due to any uncertainties or natural
calamities.

3. Similar impact of Al on different areas of Agriculture

Agriculture and Al is a growing collaboration and will highly optimize the way the things are

conventionally done in the field of agriculture. There is immense potential of this

collaboration between the two fields. Some of these are included as:

1.

10.

Using neural networks for improving agricultural processing output (analyzing and
predicting mechanical parameters)

Using CAD (Computer Aided Design) for improving equipment design and performance
that are used in agriculture.

Using hybrid network systems to build information sharing platforms (e-governance,
climate, agricultural practices, expert pools, etc.)

Using laser induced imaging for detection of contamination in agricultural produces.
Using sequence alignment in genetic engineering to improve crop quality

Developing e-commerce (seed sales, produce sale, prices info, etc.) platforms to boost
agricultural economy

Optimization of irrigation models using genetic algorithms

Building GIS and MCE (Multi-Criteria Evaluation) mapping of fields

Using Support Vector Machine (SVM) technique for soil water content forecasting

Using 3S (Remote Sensing, GPS, and GIS) techniques for predicting climatic changes

and landforms

Figure 4: Impact of Al on different areas of Agriculture
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4. Conclusion

Al technologies help farming community to analyse land/soil properties/health status of crop
etc and save time. labour and allow to grow the right crop for every season that has best
productivity. Vertical cropping can, make efficient land usage and reduce water. It can reduce
the problems of labour scarcity. It helps for prediction of next year crop based on
seasons/weather/climate/rainfall etc. Al based predictions enable suggesting appropriate
pesticides/crops/place at right time before large scale incidence of disease and pest. With a lot
of space still not touched in agriculture for the intrusion of automatic response systems, there
is a vast scope for the agriculture industry to leverage emerging technology of catboats for
assisting and guiding farmers with the answers to all their queries and giving relevant advice

and recommendations to their specific farm related problems.
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