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Abstract 

India's economic and social well-being depends heavily on the country's agricultural sector. It is 

critical for a nation that has 58 percent of its people engaged in farming that traditional and non-

scientific techniques be used to choose the optimal crop for the soil. Soil conditions, planting 

season, and geographic location may all affect a farmer's decision to plant a certain crop. This 

leads to suicide, the abandonment of farming, and a move to metropolitan regions in search of 

work. An approach that takes into account a wide range of variables, such as planting season, 

soil type, and geographic location, has been developed to help farmers solve this problem. 

Furthermore, contemporary agricultural technology is being used to establish precision 

agriculture, which is increasing in developing nations and focusing on site-specific crop 

management. Precision agriculture. 
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I. INTRODUCTION 

About 58 percent of our nation's population relies on agriculture as a primary source of income 

[14] [15]. Farmer suicides and the use of agricultural land for non-agricultural purposes are on 

the rise in 17 states, according to an economic study conducted in 2016-17.Since 48 percent of 

farmers do not want their next generation to take care of their agricultural, they choose to settle 

down in metropolitan regions. One of the reasons for this is that farmers often make incorrect 

crop selection decisions [9], such as choosing a crop that won't produce much on a certain soil or 

planting in the wrong season, etc. The farmer may have acquired the property from someone 

else, therefore the choice may have been made without prior expertise. If you choose the wrong 

crops, you'll always get a lower yield. It is quite difficult for a family to live if this money is their 

only source of income.Developing nation case studies are hindered by a lack of accurate and up-

to-date information available to researchers.For this challenge, a method has been suggested that 

uses machine learning models trained to incorporate important environmental and economic 
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characteristics to provide predictive insights and suggestions on crop sustainability.The 

suggested system takes into account environmental factors like rainfall, temperature, and state, as 

well as soil properties like soil type, pH, and nutrient content, in order to suggest an appropriate 

crop to the user. Furthermore, if the farmer chooses the correct crop, he or she will get a yield 

projection as well. Develop an accurate and reliable model for crop sustainability in every given 

state based on the specific soil type and climate conditions. Offer advice on the best crops to 

plant in the region to help farmers avoid losses. Based on last year's harvest statistics, provide a 

profit analysis for each crop type.Machine learning is used to create the suggested system, which 

is an application of Artificial Intelligence that enables systems to learn and adapt automatically 

without being explicitly coded by a developer. Followed by that, the accuracy of the software 

will be increased without \shuman involvement. Many scientists are working in this area to aid 

farmers in the choices stated below, in which many aspects such as physical, environmental, and 

economic considerations were taken into account. 

 

II. RELATEDWORKS 

Before cultivation, crops were graded using Decision Tree Learning-ID3 (Iterative Dichotomiser 

3) and KNearest Neighbors Regression techniques [9], with the use of an Artificial Neural 

Network (ANN). The random forest technique and BigML [10] were used to analyse crop 

characteristics. A set of decision criteria for predicting a plant's status was developed using 

machine learning algorithms to mitigate the negative effects of water stress [11]. 

Smart technologies and machine learning approaches were used to provide predictions about 

crop costs in real time [5]. In this article [8], a survey \shas been done on numerous uses of 

machine \slearning algorithms in agricultural production \ssystems. In addition, crop 

management advice were provided by AI-enabled technologies. Crop cultivation may benefit 

from the use of deep learning methods [12] [19]. An effective yield forecasting technique is 

designed in this study [2] based on real-time monthly weather. The above-mentioned forecasting 

mechanism was implemented using a non-parametric statistical model and non-parametric 

regression techniques. 

Machine learning and data mining approaches are being used to help farmers pick crops based on 

soil qualities, specific geographic location, sowing season, and environmental conditions [3]. 

The soil dataset is analysed using the regression approach [4]. Five distinct algorithms were used 

in this work [6] to recommend crops for the underlying soil data. Support Vector Machine, 

Bagged Tree, Adaboost, Naive Bayes, and Artificial Neural Network are the five methods. For 

even more precise findings, the ensemble approach is also used. When it comes to identifying 

pests in coconut trees using a drone, precision agriculture is applied [7]. CHAID, K-Nearest 

Neighbor, Naive Bayes, and Random tree were employed as learners in an ensemble model using 

a majority voting approach. 
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III. PROPOSED SYSTEM ARCHITECTURE 

Environmental and soil parameters are carefully considered in our proposed research. That's 

because some soil types support crops better than others, and when the weather doesn't 

cooperate, the yield suffers as a result. Figure 1 depicts the proposed system's overall operation. 

Attempts are being made to discover whether there are any correlations between the dataset's 

different properties. 

Acquisition of the Training Data Set: 

The algorithm is given data from a variety of sources, including the government website [16] and 

Kaggle [17]. Datasets \sincludeIn kg per hectare, this information includes the yield of 16 key 

crops farmed in every state. 0 indicates that the crop is not grown in the state where it is being 

grown. There are two datasets: ii) Cost of Cultivation and iii) Crop Cost of Cultivation Over the 

course of two months, this information provides the average market price of various crops. This 

dataset provides the current market price in rupees per hectare for the crops included in Table iv. 

State, Nitrogen content, Phosphorous content, Potassium content and average ph are the 

properties in this dataset's five columns. Crops, maximum and minimum rainfall, maximum and 

minimum temperature, maximum and minimum rainfall, and ph values are included in this 

dataset. 

The cost of cultivation, the market price, the standard price, and the yield dataset are used to 

calculate profit. Crop prediction may benefit from knowing how much profit is driving this 

experiment. 

State-specific profit is computed for each crop cultivated in the state and is deducted from the 

total profit for states that produce zero or no crop. This stage comprises replacing the null and 0 

yield values with -1 so that the total forecast is not affected. For the neural network to perform 

properly, the data-set has to have been encoded before it can be fed into it. In order to make the 

data appropriate for use in machine learning algorithms, preprocessing is essential. Outliers and 

incorrect data are removed and missing values are handled during preparation. The dataset's 

values are stored as strings. In order to feed the neural network with this data, it has to be 

transformed to integers. Additional data reduction is achieved by filtering crops based on their 

nutritional requirements and the nutrients in their soil. The amount of time it takes to train a crop 

is greatly lowered if the nutrient content of the soil falls below the level needed by the crops. 

Prior to training machine learning models such as neural networks and linear regressions, the 

data-set undergoes a pre-processing stage. 

LINEAR INCREASE 
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Each crop's y-pred value is determined via a linear regression that connects rainfall, temperature, 

pH, and yield. 

A linear regression model's yorvalue is used to rank the crops using rapid sort, putting the crop 

with the highest yorvalue at the top. 

Networks of neurons 

The Keras module makes it easier for us to build the neural network. To determine the long-term 

viability of 15 different crops, a sequential model is used with three input levels and 15 output 

layers. 

 

 

IV. RESULTS AND DISCUSSION 

 

Two techniques, linear regression and neural networks, are used to create the proposed system, 

which is written in Python utilising the Pandas, Numpy, Tensorflow, Keras, and Sickitlearn 

libraries and tools. However, both systems use supervised learning as a basis. Using K Nearest 

Neighbour, K Nearest Neighbour with K Nearest Neighbour cross validation, Decision Tree, 

Naive Bayes, and Support Vector Machine [13], the results are analysed and compared for 

accuracy to other crop recommendation methods. 

There are three main parts to the system: 

I Crop recommendation ii) Crop sustainability prediction iii) Profit analysis 
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Analysis of Profits 

After the study, we get the profit data for each state's crop, as seen in Fig. 2. 

This gives a clear picture of the crop to choose. RECOMMENDED B CROP 

As shown in Figure 4, the crop recommendation model shows the crops in descending order of 

production, starting with the most productive and working down the list. Fig. 3 and Fig. 5 show 

the regression model output and input to the predictor, respectively. 

Predictor of crop sustainability (C) 

Given these three factors, the sustainability prediction value for each crop has been determined. 

As a result, one can see in Fig. 6 which crop will provide the best yield based on these numbers. 

As shown in Fig. 7, a comparison of the proposed system and several machine learning methods 

in terms of crop forecasting accuracy is provided in table 1. 

 
Fig. 2: Profit on crops per state 
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Fig.3: Regression model output 

 
Fig. 4: Crop recommendation 

 
Fig.5: Input for the predictor 
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Fig.6: Crop Sustainability prediction values 

 
Fig. 7: Comparison of proposed system with other machine learning algorithms 

TABLE 1: CROP RECOMMENDATION ACCURACY 

 
 

V. FUTURE SCOPE AND CONCLUSION  
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As a result, crop failure is reduced, and productivity is increased, thanks to the suggested 

system's insights that regular farmers do not have access to. As a result, they don't suffer any 

financial setbacks. Web and smartphone apps have been proposed as ways of providing farmers 

around the nation with advice on how to grow crops more efficiently and effectively. 
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