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Abstract – India is an agriculture-based country where large 
proportion of people is engaged in agriculture sector. But 
selection of an unsuitable crop is leading to decrease in crop 
production and shortage of quality food. Therefore, Crop 
Scarcity and degradation is becoming a major concern.  And 
all this scenario is also resulting into increasing farmer 
suicides. To overcome this scenario, we are suggesting a model 
which would help to predict the most suitable crop in the site 
considering weather analysis and soil parameters. Here we are 
going to use a fuzzy logic, Gradient Boosted Decision Tree 
(GBDT) algorithm and R Neuralnet Package. The input 
parameters    for the system would be the meteorological data 
and soil parameters. 
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1. INTRODUCTION 

Agriculture sector plays major role in economic growth of 
country. It is prominent income source for farmers and 
workers related to it.  Numerous manufacturing industries 
are dependent on agriculture products for their raw 
material.   But poor crop yield and quality is becoming a 
major concern. It is resulting into farmer suicides, 
malnutrition, hiked prices of agriculture products and more. 
To avoid this situation weather analysis and land analysis 
must be done to enhance the agriculture system to minimize 
the losses.  

It is observed that many farmers are yielding the same crop 
in their land for past years irrespective of its yield quality 
and quantity. Whereas crop must be selected as per the 
climatic condition, irrigation sources, land quality, etc. But 
farmers are not getting the proper advice in crop choosing. 
So here 2 approaches are considered which will suggest crop 
yield and crop type respectively considering different aspect 
of input data.   

                               

   

 

Fig -1: Project Model 

1.1 Crop Yield Suggestion 

Crop yield suggestion can be done by undertaking 
meteorological data along with the help of soil type of 
particular district. Here yield comparison will be done within 
predicted yield of certain crops and past available data of 
crops. Crop yield prediction can be done with the use of R 
Neuralnet Package. So, with the help of function’s output, 
decision can be taken to select a crop considering 
productivity of a crop. 

1.2 Crop Type Suggestion 

Crop type suggestion can be done by undertaking 
meteorological data. It is suggested to use fuzzy logic and 
GBDT. In fuzzy logic system past meteorological data is 
considered with which crops would be suggested for 
particular district. Meteorological data will contain rainfall 
and temperature data of respective district. 

Along with the use fuzzy logic GBDT will be used in 
further function. In implementation of GBDT instead of past 
meteorological data, future meteorological data will be 
considered. With the help of future data, we can also ensure a 
survivability of suggested crops. And wise decision would be 
taken. 
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Fig -2: Crop Suggestion Approach                                        

2. LITERARURE SURVEY 

Study of various machine learning algorithms is done for the 
crop suggestion purpose. Also, study of existing techniques 
and models is done for understanding the current situation. 
Different types of agriculture parameters can be considered 
for crop suggestion such as climatic condition, soil, irrigation 
resources, cost, machinery etc. These parameters can be 
used to train the model of respective algorithm to suggest a 
particular crop in project site. Various algorithms are 
separately used in different models for crop prediction. Out 
of which fuzzy logic, GBDT, Random Forest algorithm, Feed 
Back Propagation Algorithm, etc. are widely implemented for 
their accuracy and ease of use.   

Automation is rarely practiced in agriculture system 
whereas it has wide scope in agriculture system considering 
its efficiency. IOT can be practiced in farming to enhance the 
crop yield and quality [1]. Sensors can be installed to analyse 
the weather and soil situation. With the help of this data 
farmer would be able to select a correct crop. Along with the 
use of IOT, GBDT can be used to increase the accuracy [4]. 
GBDT is implemented to predict the yield rate. Soil 
parameters and climatic conditions are considered for 
system. With the help of predicted yield rate farmer can 
choose a crop with maximum yield.  

The most widely used technique for crop suggestion is fuzzy 
logic. Out of 3 types of fuzzy models, Mamdani fuzzy model is 
proposed here [3]. Fuzzy model can be used in situation 
where uncertainty is main concern. It gives output in 
percentage with the help of which we can easily perform 
comparison. Here past meteorological data is considered for 
crop suggestion. Fuzzy model can also be used as hybrid 
recommender using soil data, weather parameters and cost. 
[5].  Here fuzzy model is further processed with ANN to get 
the exact prediction which will satisfy all concerns related to 
crop.  

Environmental factors are the most impacting factors for 
agriculture system. Crop selection and crop yield are 
strongly related to it. To consider different environmental 
factors, R Neuralnet Package and WEKA is used for crop 
suggestion [2]. Here temperature and precipitation data is 
used to train a model. 

Table -1: Reference paper comparison table 

Title of Paper  Year  Seed Idea  
A comprehensive 
review on automation in 
agriculture using 
artificial intelligence 
 

2019  This paper talks about 
use of different 
automation practices like 
IOT, Machine learning 
and Artificial Intelligence 
in agriculture system 

Crop Recommender 
System for the Farmers 
using Mamdani Fuzzy 
Inference Model  
 

2018  It recommends a prior 
idea regarding a crop 
which is suitable 
according to the location 
of the farmer based on 
weather condition of the 
previous months using 
fuzzy logic.   

Crop Recommendation 
System to Maximize 
Crop Yield using 
Machine Learning 
Technique 
 

2017 Soil data would be 
collected and Support 
Vector Machine (SVM) 
and ANN will be 
implemented. 

Crop Selection Method 
Based on Various 
Environmental Factors 
Using Machine Learning  
 

 2017 Proposed method is used 
to determine the 
maximum yield by 
summing up the analysis 
of all the affecting 
parameters using 
feedback propagation 
algorithm. 

Crop Recommendation 
System for Precision 
Agriculture 
 

2017 Model uses research data 
of soil, crop and suggests 
farmers the right crop 
based on their site-
specific parameter by 
implementing Random 
Forest algorithm, Naïve 
Bayes algorithm, and K 
Nearest algorithm.  

Crop Selection Method 
to Maximize Crop Yield 
Rate using Machine 
Learning Technique 
 

 

2015  Crop Selection Method is 
used to solve crop 
selection problem and 
maximize net yield rate 
of crop over season using 
GBDT. 

 

3. CONCLUSION 

The proposed system gives a prior idea regarding the type, 
sustainability and yield of a particular crop according to the 
location of the farmer by using the past and future 
meteorological data, crop yield data & soil parameters.  

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 
                Volume: 07 Issue: 01 | Jan 2020                   www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.34       |       ISO 9001:2008 Certified Journal       |     Page 1047 

REFERENCES 

[1] Kirtan Jha , Aalap Doshi , Poojan Patel , Manan Shahd ,     
” A comprehensive review on automation in agriculture 
using artificial intelligence”, KEAI, 2019 

[2] Nishit Jain, Amit Kumar, Sahil Garud, Vishal Pradhan, 
Prajakta Kulkarni, “Crop Selection Method Based on 
Various  Environmental Factors Using  Machine 
Learning”, International Research Journal of Engineering 
and Technology (IRJET),  2017 

[3] Madhusree Kuanr , Bikram Kesari Rath, Sachi Nandan 
Mohanty, “Crop Recommender System for the Farmers 
using Mamdani Fuzzy Inference Model ”, International 
Journal of Engineering & Technology, 2018 

[4] Rakesh Kumar, M. P. Singh, Prabhat Kumar, J. P. Singh,    
“Crop Selection Method to Maximize Crop Yield using 
Machine Learning Technique ”, International Conference 
on Smart Technology and Management for Computing, 
Communication, Controls, Energy and Materials 
(ICSTM), 2015 

[5] Aadithya U, Anushya S, Bala Lakshmi N , Rajeswari 
Sridhar, “FUZZY LOGIC BASED HYBRID RECOMMENDER 
OF MAXIMUM YIELD CROP USING SOIL, WEATHER AND 
COST ”, ICTACT JOURNAL ON SOFT COMPUTING, 2016 

[6] Pabitra Mitra, Abhijit Mukharjee, Aditi Chndra,                   
“ Machine Learning for Prediction of Crop Yield”,   Case 
Study Of IIT Kharagpur, 2017 

[7] S.Pudumalar,  E.Ramanuja, R.Harine  Rajashree, C.Kavya, 
“Crop Recommendation System for Precision 
Agriculture”, Institute of Electrical and Electronics 
Engineers, 2017  

 

 

 


