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Abstract - Agriculture is one of the important and essential fields, but gaining even a small profit in this field is a huge 

task and in some cases it is impossible. This is because of enormous influence of environmental factors in agriculture like 

water, weather etc. If we focus more on Crop selection, definitely the loss can be declined. Crop selection involves various 

factors like physical factors like soil ,season ,aspect of land ,relief of land, economical factors like market price, Personal 

factors like Experience, Awareness of Crop, crop profiles, Availability of resources like Machineries, labours. 

Considerable profit can be achieved by choosing the right crop variety which gives high yield rate. The proposed 

algorithm named Crop Variety Selection Method (CVSM) which considers the environmental, physical and economical 

factors to choose the suitable crop and its variety. Yield rate predictions are done by using Machine Learning for choose 

the crop which gives the high yield rate. CVSM method’s main objective is to maximize the profit for the farmers. It will 

be useful for novice as well as experienced farmers. 
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I. INTRODUCTION 

India is an agriculture based economy whose most of the GDP comes from farming. As agriculture plays a very 

important role in economic growth of country, Selection of crop(s) is an important aspect in agriculture planning. 

And also Crops are affected by environmental factors during its various stages of growth it faces risk due to various 

reasons, most of these reasons are unavoidable and unrespectable. As a result farmers couldn’t able to gain constant 

profit. And maximizing production rate of crop becomes interesting research field to agro-meteorologists which play 

a significant role in national economic. Many research intended to agriculture planning is carried out, where the goal 

is to get an efficient and accurate model for crop yield prediction, crop classification, soil classification, weather 

prediction, crop disease prediction, classification of crop based on growing phase. Choosing of wrong crop may lead 

to loss in achieving high yield rate also simultaneously leads to shortage of food. In a scenario crop yield rate is 

falling consistently, there is a need of smart system which can solve the problem of decreasing crop yield. Machine 

Learning algorithms sure  be a future solution for this sort of problems. 

 In Machine Learning Artificial Neural Network is one of supervised learning technique. In short, supervised 

learning is where you take a set of examples, and each example consists of an input and a wanted output. You feed 

the inputs into the neural network until it can reliably (that is, to within an error tolerance you specify) produce the 

wanted output. 

An artificial neural network is a computational construct most often a computer program that is inspired by 

biological networks, in particular those found in animal brains. It is made up of layers of artificial neurons .Where 

neurons from one layer are connected to the neurons in immediately surrounding layers. An artificial neuron in a 

given layer of the network can send an output signal (which is a number between -1 and 1) to every other neuron in 

the next layer. If a neuron fires, it sends an output signal, if not, it doesn’t. In this type of feed- forward network, the 

output from the neurons in one layer is the input for the neurons in the next. Signals propagate forward from neurons 

in one layer to feed those in the next, until finally, at the output layer of the network, the sum total of the output is 

calculated, and the network computes its result. Neural networks are particularly well-suited for a class of problems 

known as pattern recognition. You train a neural network by using data that contains known inputs and outputs 

which is called the training data. Training continues until the network can accurately recognize the patterns in the 

training data. The Figure 1.1 shows the process. 
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Figure 1. Machine Learning 

 

Neural networks are good at recognizing patterns because of something called plasticity. Every neuron-to-neuron 

connection has a weight associated with it. When training the network, the training data is fed into the network, and 

the network’s output is computed and compared with what was expected. The difference between actual and 

expected (i.e. error) is calculated. Starting at the output layer, the training program then carefully propagates the 

error backward by adjusting all neuron connection weights in the network’s layers, and then sends the training data 

through again (i.e. epoch).This kind of propagate the error backward is known as Back propagation. This process 

continues until an acceptable level of error tolerance is achieved, at which point the network is considered to be 

trained.  

The newly trained network is fed input data similar (but different, obviously) to the training data to see what 

answers the network comes up with to validate the network. In ANN we use a multilayer perceptron (MLP), which 

is a type of neural network that has an input layer and an output layer, and one or more hidden layers in between. 

Every layer has a potentially different, but fixed, number of neurons in it. In our ANN model, we assign some 

random weight to neurons at initial iteration. The artificial neuron weight embodies two concepts, plasticity and 

signal strength. Plasticity is the concept by which weight can be adjusted between training epochs, and signal 

strength is the amount of influence the firing neuron has on those to which it is connected in the next layer. Each 

neuron has both input function (except input layer),and output function(except output layer).In our model we use 

weighted sum as  input function ,sigmoid function as output function and Mean Square Error as error function. 

Weighted Sum: AN = ai * wi (1) 

Sigmoid function VN  = 1/1 + e-A (2) 

Mean Square Error function EO = 1/n * (AiExpected - AiActual) (3) 

 

Before predicting, we have to train the model by using Labeled Examples (features, labels). During training ,we pass 

the value to the input neuron. These values are given to the output function of input layer. Output function results 

are given as the input to the input function in the next layer, and this continues until the model reaches output layer. 

This process is known as feed forward. Output layer gives the yield rate as output. Computed output is compared 

with the label. Difference between the label and output is known as error. We use the Mean Square Error as error 

function. Based on the error, we can propagate backward to adjust the weights between neurons. This is known as 

back propagation. This process continues until we reach the tolerant level of error. 

 

II. LITERATURE SURVEY 

2.1. Effect of environmental factors on productivity of crop  

Cropping is practiced over a wide range of agriculture ecosystem field crops beings grown in climates ranging from 

very wet to very dry. Climate is fundamental for growth of crop. That is crop production are hugely depends upon 

the environmental factors such as water, temperature, fire, light, Nutrients and atmosphere. Sudden increases in 

temperature of atmosphere, changes in content of co2 and irregular rainfall will affect growth quality and yield rate 

of crop. Importance of each of these factors and the interrelation between this elements in the crop productivity are 

described elaborately in this paper. 

 

2.2. Crop selection based on various Environmental factors using machine learning 

Decreasing of crop production and shortage of food across country which also be the consequences of wrong crop 

selection. This paper suggest the method which gives solution for predicting crop sequences as well as maximizing 

yield rates and monetary benefits to the farmers by considering various parameters. The affecting parameters can be 
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economical, environmental as well as related to yield in nature. The economic factors such as demands for the crop, 

market price for the crop etc., plays most important role in choosing of crop(s), Environmental factor such as 

temperature, rainfall, soil type, soil nutrients level. Where machine learning helps in predicting crop diseases, 

different irrigation patterns, studying crop simulations etc, and this can also lead to further advancements in 

agriculture by maximizing yield and optimizing the use of resources involved. 

.  

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

In a limited resources land if a farmer has more than one option to plant a crop, then choosing of profitable crop is 

puzzled. This paper proposes a technique named CSM to select sequence of crops to be planted over season. CSM 

method may improve net yield rate of crops to be planted over season. The proposed method resolves selection of 

crop (s) based on prediction yield rate influenced by parameters (e.g. weather, soil type, water density, crop type). It 

takes crop, their sowing time, plantation days and predicted yield rate for the season as input and find a sequence of 

crops whose production per day are maximum over season. Performance and accuracy of CSM method depends on 

predicted value of influenced parameters, so there is a need to adopt a prediction method with more accuracy and 

high performance. Where Antecedent determination of problems associated with crop yield indicators can helps in 

increasing yield rate of crop.  

 

2.4. Agricultural Crop Yield Prediction Using Artificial Neural Network Approach 

Artificial Neural Network is good tool for modeling, prediction and to increase effectiveness. This paper has used 

crop prediction methodology which is used to predict a suitable crop by sensing a various parameters of soil like soil 

type, PH level, level of nutrition in soil and also various parameters related to atmosphere such as rainfall, humidity, 

temperature and  along with one of machine learning method named Artificial Neural Network. ANN analyze the 

factors by using feed forward back propagation. It will be more efficient, if ANN approach can be analyzed and 

tested in MATLAB. 

 

2.5. Machine Learning: Applications in Indian Agriculture 

Agriculture is a field that has been lacking the mass adoption of technology and its advancements. Indian farmers 

need to be up to the mark with the international techniques. Machine learning is a naïve concept that can be very 

well implemented in any field which has complex relationships amongst the input and output variables. It has 

already established its prowess over conventional algorithms of computer science and statistics. Machine learning 

algorithms have enhanced the accuracy of artificial intelligence machines including sensor based systems used in 

precision farming. This paper has reviewed the various applications of machine learning in the farming sector. It 

also provides an insight into the troubles faced by Indian farmers and how they can be resolved using these 

techniques.  

 

III. PROPOSED ALGORITHM 

In CVSM method, the core component is to predict the yield rate of the crop. This algorithm is composed of three 

parts which are Crop selection, market price consideration, and crop variety selection. In order to predict the yield 

rate we use Artificial Neural Network. Artificial Neural Networks are good at pattern recognition, and hence 

suitable for yield rate prediction .In Artificial Neural Network, we use Multilayer perceptron model, which contains 

one input layer, N hidden layers and one output layer. Each layer contains N neurons. In our case the input layer 

contains six neuron containing Nitrogen(SN) Phosphorous(SP) ,Potassium(SK), temperature(in celsius) ,humidity, 

rainfall. Neural network performance is based on the number of hidden layers between the input and output layers. 

However for small number of input neurons, if the number of hidden layers is high, then the model will take too 

much iteration to train. We must maintain a trade-off between input neurons and hidden layers. To predict the yield 

rate, we use six input neurons and hence five hidden layers are more than enough for constructing a good model. 

Output layer contains only one neuron which is the predicted yield rate (labels). We have to predict the yield rate for 

each and every crop. Hence we have to construct the ANN model for each crop. 

Crop selector first picks the crop which suits for the given soil type. Again crops are sorted out by comparing current 

time(i.e. Month)with crop sowing time. From that, group of crops which all are have a high yield rate is chosen. 

However, if the chosen crop’s market price is not favorable, then there is no use of high yield rate. Prices of the 

crops are solely dependent upon the yield rates of the crops. Therefore we compute the profit for each crop by 

multiplying its yield rate with the MSP (Minimum Support Price) for the current year. This will give the crop which 

gives more profit than any other crops for the current market and environment conditions. 

Finally, we have to select a specific variety of suggested crops. Each and every crop has huge number of varieties, 

which are different in terms of plantation days, irrigated yield rate, rainfed yield rate. In order to select the suitable 
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variety, we check the varieties which all are suitable for the upcoming season (i.e. samba, kuruvai, etc) and the 

current location. From that varieties pick the variety which gives the high yield rate. 

User send the request to the web server through the web application. Requests are send in an API form. Each 

entity(i.e. farmer, consumer, order) has its own set of API(Application Programming Interface) calls. API use a 

REST(Representative State Transfer) architecture style. Rest adapt the four primitive HTTP methods likely GET, 

POST, PUT, DELETE. Servlet receive the request and determine the java handlers for each request. Each java 

handlers perform the business logic using data which are stored in the database. MySQL server perform the data 

transformation between server and database. Finally server returns the Json response which is interpreted in client 

side. The architecture diagram is shown in Figure 2 

 

 
Figure 2. Architecture diagram 

     

IV. CONCLUSION 

Algorithms like CVSM which are using Machine learning techniques and Artificial Learning algorithm in 

agriculture, in specifically yield rate prediction will surely increase crop yield rate and give more profit to the 

farmers. If we adapt more number of input parameters includes micronutrients, fertilizer requirements, 

vulnerabilities to diseases we will get more accurate and reliable results in yield rate prediction. 
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