
IJREAT International Journal of Research in Engineering & Advanced Technology, Volume 8, Issue 5, October - November, 2020 
ISSN: 2320 – 8791 (Impact Factor: 2.317)    
www.ijreat.org  

 

www.ijreat.org 
                           Published by: PIONEER RESEARCH & DEVELOPMENT GROUP (www.prdg.org)                   39 

Sustainable and Smart Agriculture with Big data and Artificial 

Intelligence: A review on different applications and challenges. 

1Manjeet Kaur, 2Deepak Kumar 

         1,2Assistant Professor, Department of Computer Science, Govt College Panchkula, India                                                        

 
            
Abstract: In era of digitization and big data, 

sustainable and smart agriculture is the imperative 

concept  which makes agriculture more systematic 

and efficacious with the help of different high-

precision algorithms. Artificial Intelligence (AI) 

plays a pivotal role in the enhancement of smart 

way of agriculture. It gives an assurance on 

agricultural revolution when world need to produce 

more food with a few numbers of resources to feed 

global population. It divides the agriculture into 

different segments such as robotics, soil, water and 

crop management etc. This paper present a 

comprehensive review of research dedicated to 

applications of machine learning, deep learning 

with big data in smart agriculture and agricultural 

production systems. It also discusses current and 

potential applications of deep learning with big data 

in the various nodes of the agricultural supply chain 

and their impact, different future challenges 

regarding sustainable agriculture. 

 

Keywords— deep learning, machine learning, big 

data, GIS, AI etc. 

                                                                                                                  

I. INTRODUCTION 

Sustainable and smart agriculture is the imperative 

concept  which makes agriculture more systematic 

and efficacious with the help of different high-

precision algorithms. India is in second rank in 

worldwide in agriculture, farm production and 

allied sectors like forestry and fisheries which is 

15.4% of the GDP and 14% contribution from  

 

agriculture alone and about 50% of the total 

manpower in India. India report 7.39 percent of 

total global agricultural output. The agricultural 

sector in India report for just 18% of India’s gross 

domestic product, but it holds about 42% of India’s 

employment generation. Gross Value Added by 

agriculture, forestry and fishing is estimated 18.55 

lakh crore in FY19 which is 2.1 percent in 2019-

20.Despite large size of the agricultural sector yields 

per hectare of crops are lower in India. For 

economic and production enhancement in 

agriculture, sustainable and smart farming is the 

best way.  

Sustainable agriculture assures production of food 

with minimum use of pesticides which result in 

nutritious food, sustain livelihoods of local 

communities. The mechanism used in smart 

farming is machine learning. It together with big 

data and high-performance precision algorithms 

creates new opportunities to understand data. This 

development indicates that agriculture can benefit 

from machine learning at every stage like spices 

management, spices recognition, yield 

management, field management, crop management 

and livestock management. It is used in yield 

prediction algorithms based on weather and 

historical yield data, image recognition algorithms 
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to detect pest and diseases in plants and robotics 

to harvest different types of specialty crops. 

 

II. NEED OF SUSTAINABLE AND SMART 

AGRICULTURE 

1.To increase agriculture productivity: According to 

Forbes report till 2050 population of the world will 

be more than 9.6 billion consequently leading to 

70% increase in food consumption.  

2. Prevents soil degradation and restore its nutrition: 

Soil degradation is a decline in soil quality due to 

misuse. Soil erosion is main cause of soil 

degradation. It refers to the loss of top soil and its 

nutrients. It can occur due to deforestation and poor 

land management. Sustainable agriculture restores 

its nutrition. 

3. Reduction of chemical application in crop 

production: The chemical fertilizers and pesticides 

have important role in crop production by 

increasing quantity of crops but would reduce 

pesticide applications on crop to increase the quality 

of food. 

4. Efficient use of water resources: To increase the 

efficient use of water resources by various methods 

that conserve water, including the use of 

mulching, drip irrigation etc. 

 

III TECHNOLOGIES USED  

1. Global Positioning System (GPS) receivers: 

Manufacturers of GPS equipment’s have developed 

various tools in order to help farmers for more 

productive and efficient in their farming activities. 

2. Differential Global Positioning System (DGPS): 

DGPS are used for various purposes in precision 

farming and in which a few of them are to map out 

crops, map crop yields, control chemical 

applications and seeding.  

3. Geographic information systems (GIS): GIS in 

agriculture helps farmers to achieve increased 

production and reduced costs by enabling better 

management of land resources. The risk of small 

and peasant farmers, who represent about 85% of 

farmers globally, also gets reduced. 

4. Remote sensing: RS is the process of obtaining or 

detection of information without any physical 

contact. It has various applications including 

photography, surveying, geology, forestry and many 

more. But it is in the field of agriculture that remote 

sensing has outstanding use. 

5. Combine harvesters with yield monitors: The 

combine grain yield monitor is a device coupled 

with other sensors to calculate and record the crop 

yield or grain yield as a modern-day combine 

harvester operates. 

6. Geoinformatics Sustainable Agriculture 

Framework: Existing GIS systems with a new 

architectural pattern referred to as WebGIS. It 

facilitates the transparency of environmental costs 

and reduces cost of real-data monitoring systems to 

the producer. 

IV. ADVANTAGES  

1. Increased Production: Due to optimization of 

farming methods production will increase. 

Efficacious and significant crop treatment such as 

precise planting, watering, pesticide application and 

harvesting all affects production rates. 
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2. Water Conservation: Weather predictions and 

soil moisture sensors are present which increase 

effective use of water when needed. 

3. Real-Time Data and Production Insight: Farmers 

can visualize production levels, soil moisture, 

sunlight intensity and more in real time and 

remotely to accelerate decision making process. 

4. Lowered Operation Costs: Automating processes 

in planting, treatment and harvesting can reduce 

resource consumption and cost. 

5. Increased Quality of Production: Analyzing 

production quality and results in correlation to 

treatment can teach farmers to adjust processes to 

increase quality of the product. 

 

V. APPLICATIONS OF BIG DATA AND 

ARTIFICIAL INTELLIGENCE IN DIFFERENT 

AREA OF AGRICULTURE 

With integration of data recording, big data 

analysis, machine learning, and decision-making 

Tools into an interconnected system, farming 

practices would change into knowledge-based 

agriculture that would be able to increase 

production levels and its quality. 

Techniques Application 

Area 

Advantages 

CNN Plant Disease 

Identification 

Increase 

production, 

low cost 

CNN Seed 

Classification 

Increase 

production 

CNN Precision  

Irrigation 

Effective 

irrigation 

system 

CNN Soil/Root 

segmentation 

Increase 

productivity 

,Less climate 

effect 

Table 1. Techniques with its application area 

VI CHALLENGES 

1. Food security and productivity: Sustainable 

agriculture need to address the food security issue 

by producing more in less time, with fewer natural 

resources. 

2. Natural resources availability: The other big 

challenge is that rapid degradation and depletion of 

natural resources. 

VII CONCLUSION 

Large numbers of applications of machine learning 

techniques with big data in agriculture are required 

from many resources which can be analyzed to find 

the hidden knowledge from data and make decision 

accordingly to make agriculture more efficacious. 

This is an advanced researched field and is expected 

to grow in the future. The integration of various 

technologies, frameworks with agriculture helps in 

forecasting agricultural crops. It facilitates the 

transparency of environmental costs and reduces 

cost of real-data monitoring systems to the 

producer. 

 

VIII REFERENCES 

1. Konstantinos G. Liakos 1, Patrizia Busato 2, 

Dimitrios Moshou 3, Simon Pearson 4 ID 

and Dionysis Bochtis Machine Learning in 

Agriculture: A Review.Sensors 14 August 2018 

2. Samuel, A.L. Some Studies in Machine Learning 

Using the Game of Checkers. IBM J. Res. Dev. 

1959, 44,206–226.  

http://www.ijreat.org/
http://www.ijreat.org/
http://www.prdg.org/


IJREAT International Journal of Research in Engineering & Advanced Technology, Volume 8, Issue 5, October - November, 2020 
ISSN: 2320 – 8791 (Impact Factor: 2.317)    
www.ijreat.org  

 

www.ijreat.org 
                           Published by: PIONEER RESEARCH & DEVELOPMENT GROUP (www.prdg.org)                   42 

3. Kong, L.; Zhang, Y.; Ye, Z.Q.; Liu, X.Q.; Zhao, 

S.Q.; Wei, L.; Gao, G. CPC: Assess the protein-

coding potentialof transcripts using sequence 

features and support vector machine. Nucleic Acids 

Res. 2007, 35, 345–349. 

4. Mackowiak, S.D.; Zauber, H.; Bielow, C.; Thiel, 

D.; Kutz, K.; Calviello, L.; Mastrobuoni, G.; 

Rajewsky, N.;Kempa, S.; Selbach, M.; et al. 

Extensive identification and analysis of conserved 

small ORFs in animals.Genome Biol. 2015, 16, 179.  

5. 7 Reasons Why Machine Learning Is a Game 

Changer for Agriculture( July 2019) 

https://towardsdatascience.com/7-reasons-why-

machine-learning-is-a-game-changer-for-

agriculture-1753dc56e310 

6. Role of Machine learning in Modern Age 

Agriculture (OCT.27, 2018) 

https://technostacks.com/blog/machine-learning-in-

agriculture/ 

7. Jorge A. Delgado1, Nicholas M. Short Jr.2*, 

Daniel P. Roberts3 and Bruce Vandenberg4 Big 

Data Analysis for Sustainable Agriculture on a 

Geospatial Cloud Framework (16 July 2019). 

8. Ampatzidis, Y., De Bellis, L., and Luvisi, A. 
(2017). iPathology: robotic applications and 
management of plants and plant 
diseases. Sustainability 9:1010. doi: 
10.3390/su9061010 

http://www.ijreat.org/
http://www.ijreat.org/
http://www.prdg.org/
https://towardsdatascience.com/7-reasons-why-machine-learning-is-a-game-changer-for-agriculture-1753dc56e310
https://towardsdatascience.com/7-reasons-why-machine-learning-is-a-game-changer-for-agriculture-1753dc56e310
https://towardsdatascience.com/7-reasons-why-machine-learning-is-a-game-changer-for-agriculture-1753dc56e310
https://technostacks.com/blog/machine-learning-in-agriculture/
https://technostacks.com/blog/machine-learning-in-agriculture/

