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Abstract- India in the recent years has seen an increase the use of technology in almost all fields of work. The place 

where it has not seen a significant growth is in agriculture. The following project aims to use technology in the field of 

agriculture to better the yield of crop plantation, improve the monetary situation of the farmers, predict better variety of 

crops and improve crop rotation. Collection of soil samples, plant nutrition and fertilizers are done by using appropriate 

sensors connected to an autonomous bot. using this information, a prediction model will be constructed. The data 

obtained from the bot and the prediction model will be mapped. This mapped data will be used collectively predict which 

variety of crop is most suitable for that soil and the required nutrition and water levels. It would also predict supply chain 

reference for distribution section. There is also an e-wallet which is used to give monetary support to the farmers. The 

simulation model is present using algo, efficiency. 
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1. INTRODUCTION 

 
India is an agrarian economy. Agriculture sector, at present, provides livelihood to 65 to 70 per cent of the total 

population. The sector provides employment to 58.4 percent of country’s workforce and is the single largest private sector 

occupation. A significant aspect to be considered is the marginal development of technology and automation in this field. 

This project hopes to overcome this by digitizing the agricultural sector and teach farmers about various possible 

automation strategies and their benefits.  

A major problem is that most of the agricultural land is not used to its optimum. It may be due to lack of knowledge 

about adequate fertilizers, demand of crop in a particular region, non-availability of natural resources etc.  

This problem can also be overcome by digitizing the agricultural sector, as various sensors are to collect samples from 

the land, analyze them and predict the best course of action to optimize the usage of the land-where the optimization 

factor will depend on the farmer.  

Another major problem is that though the farmers grow the crop, during their distribution the agent makes most of the 

profit leaving the farmer very little profits. To counter attack this problem a module called supply chain reference for the 

distribution sector of the agriculture has been added where the farmer can come to know the actual value of his crop and 

the agent commission among other things and be able to make informed decisions when selling his 

crop.  

There is also a high suicide rate among the farmers in India due to monetary difficulties. Also, sometimes a calamity or 

natural disaster may strike a farm/region due to which they may lose their crops. The E-seva module is designed to 

provide some monetary help to the farmers in such situations so that they can try to recover from the loss to some extent. 

In the e-seva initiative each farmer is required to deposit a certain amount of money in a e-wallet annually which is saved 

in a pool bank. If a farmer requires to borrow some money from the bank then he has to fill out a request form which 

when processed will allow him to borrow the sum. The farmer then has a stipulated amount of time in which he has to 

return the amount. The farmers using the e-seva service will not be charged any interest on this and only have to return the 

principal amount.  
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Thus, some of the problems faced by the farmers is addressed and suitable solutions are for the same are implemented 

in this project. 

 

1.1 OBJECTIVES 

The primary objective of the project is to provide a comprehensive prediction model that achieves quantitative and 

qualitative production of agricultural produce with the help of correlations and mappings between various influencing 

parameters such as: Chemicals, Fertilizers, Retrospective data etc. Per page. Other objectives include: 

a)  E-Seva 

 

In many scenarios, a particular region experiences excellent crop growth while some other regions experience poor crop 

production. E-Seva is non-profit service which aims at bridging this gap by helping farmers contribute for other farmers. 

A farmer has to contribute a very small amount to the E-Seva Centre and the collective amount of many crop flourished 

regions can help the affected farmers. 

 

b)  Supply Chain Reference 

 

The supply chain reference model (SCOR) is a management tool used to address, improve, and communicate supply chain 

management decisions within an organization and with vendors of the market. The project focuses on profit 

made by appropriate profit maximization technique. 

 

2. NEED OF PROJECT 
 

a. To digitize rural planning. 

Rural developers need more information. Many times, when individuals or groups develop some sort of solution for the 

rural context. They pick a community in the village, survey it and determine the solution. A similar aspect is attempted for 

agricultural progress wherein data or information from the farmer community is obtained, data sets from retrospective 

collection about agriculture is taken and the model-based mapping is performed to obtain best solutions for agriculture. 

 

b. For better crop plantation. 

The predictive analysis can suggest required chemicals and fertilizers improve productivity of crop along with better 

crop rotation technique for optimization. 

 

c. Cultivation Promotion in non-fertile lands. 

There are possibilities that a certain piece of agricultural land lacks in fertility. However, with adequate use of farming 

techniques and fertilizers, these lands could be improved of their fertility. 

 

3. REVIEW OF LITERATURE 
 

In the existing systems for automation of agriculture and the corresponding activities, use of electrochemical sensors is 

prominent. Systems use an automatic electrochemical sensor system for continuous nutrient determination. The flow 

through electrochemical sensor system with two electrode system work based on flow injection analysis (FIA) technique 

for detecting the nutrients. The primary aim of this system to develop a sensitive and reliable electrochemical sensor 

system for monitoring the nutrients in soil sample for long-term applications. (1) 
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Other IOT based systems for crop plantation include monitoring the rate of crop growth and reporting the acquired 

data details to the farmers. In the field section, various sensors are deployed in the field like temperature sensor, moisture 

sensor and PIR sensor(3).  The data collected from these sensors are connected to the microcontroller through RS232. In 

control section, the received data is verified with the threshold values. If the data exceeds the threshold value the buzzer is 

switched ON and the LED starts to blink. This alarm is sent as a message to the farmer and automatically the power is 

switched OFF after sensing. The values are generated in the web page and the farmer gets the detailed description of the 

values. (2) 

 

To perform predictions in a given system the general idea is to collect classification parameters over a gradient. Various 

data variations including demographic, geographic, economic, social sustenance are taken into account while developing a 

prediction system in the aspect of real world problem analysis. (4) 

 

Furthermore, various classification techniques have been analyzed and the Id3 classification is the simplest and efficient 

technique in account of the feasibility, time and performance constraints of the project. Id3 supervised classification builds 

a decision tree from a fixed set of examples. The resulting tree is used to classify future samples. The example has several 

attributes and belongs to a class (like yes or no). The leaf nodes of the decision tree contain the class name whereas a non-

leaf node is a decision node. The decision node is an attribute test with each branch (to another decision tree) being a 

possible value of the attribute. ID3 uses information gain to help it decide which attribute goes into a decision node. The 

advantage of learning a decision tree is that a program, rather than a knowledge engineer, elicits knowledge from an expert.  

 

Each classification is characterized by its entropy. This entropy is obtained by devising information gain of all features 

involved. The supply chain and the distribution aspect in a supply chain reference has also been detailed studied. Entities 

in the procurement and distribution phases of supply chain are highly interdependent. When it comes to improving 

performance of the supply chain in terms of objectives such as on-time delivery, quality assurance, and cost minimization 

play pivotal roles. These existing projects have been used for developing and efficient and upgraded prediction mechanism 

for the Krushyantra project. (6) 

 

4. METHODOLOGY 
 

The first step involves collection of data from various sources such as government websites, various NGO's and 

Farmers help centers. This data contains information such as Different types of soil patterns, their required water and Ph 

levels for cultivation, fertilizers adequate for that type of soil and what are the optimum water levels for every crop. 

 

4.1   THE KRUSHYANTRA PORTAL 

 The portal or website consists of various pages 

a. Registration 

The registration page is used by the users to register with Krushyantra. After registering with Krushyantra they can avail 

the various services ordered by it. 

b. About Us, Contact Us 

These pages tell about the Krushyantra initiative and allows the users/farmers to contact us. 

c. Help Desk 

    This page is used when the users have any queries they want solved. 

 

4.2 THE HARDWARE 

The hardware used will be Arduino or Raspberry Pi along with a pH Sensor. The hardware is programmed to obtain 

Farmland Related information like: 
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a. Soil Sample 

The step involves the collection of soil samples by the autonomous bot. The sensor will collect the soil sample and 

analyze it to collect information such as the type of soil, the pH level of the soil etc. This data after being analyzed is stored 

in the database for future use. 

b. Nutrients present in the soil 

The nutrition present in the soil is also analyzed. after this the nutrients are compared to the nutrients that the crop will 

require to grow. This is done using appropriate nutrient sensors. pH electrodes/sensors are used to determine the pH of 

the soil. pH electrodes are analytical sensors which are used to determine the Ph of the given sample is determined by the 

hydrogen ion activity in the soil moisture. It calculates the potential difference in the given sample to calculate the ph. All 

the information collected by the bot is organized and stored in the database. The database used in this project is MYSQL. 

 

4.3 DATA ANALYSIS FROM SENSOR AND COLLECTED DATA 

Using all the information collected, a prediction model is constructed. This model is used to collectively predict what 

type of crop can grow in the soil, the nutrients required to be added in the soil, the types of fertilizers that can be used on 

that soil, etc. to best optimize the usage of the farmland. 

 

The model is constructed using R programming. The prediction model classifies the data to decide the most efficient 

and optimal output. ID3, an entropy-based classification, is used for optimization. It constructs a decision tree based on 

the Information Gain with respect to attribute and decides root label at each level of classification. 

 

Thus, we have  ��, ��, . . ���� to be classified based on ��which is the decision attribute. The information gain of each 

attribute is calculated at level to decide which attribute is at root at a particular path of a level. 

ID3 algorithm uses following metrics: 

 Entropy: 

  Entropy �(�) is a measure of the amount of uncertainty in the (data) set � 

�(�) = �

���

− �(�)���� �(�)  

  Where,  

● S – The current(data) set for which entropy is being calculated. 

● X – Set of classes of S 

● p(x) – The proportion of the number of elements in class x to the number of elements in set S. 

When H(S) = 0, the Set S is perfectly classified 

In ID3, entropy is calculated for each remaining attribute. The attribute with smallest entropy is used to split the set S on 

this iteration. The higher the entropy, the higher the potential is improving the classification here. 

 

Information Gain: 

   Information Gain IG(A) is the measure of the difference in entropy from before to after the set 

S is split on an attribute A. In other words, how much uncertainty in S was reduced after splitting set S on attribute A. 

��(�, �) = �(�) − �

���

�(�)�(�) 

 

Where,  

● H(S) – Entropy of set S 

● T – The subsets created from splitting set S by attribute A such that  

● P(t) – The proportion of the number of elements in to the number of elements in Set S 

● H(t) – Entropy of subset t 
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The attribute with the largest information gain is used to split the set S on this iteration. 

 

ID3 Algorithm is as follows:  

1. Calculate the entropy H(S) of every attribute using the data set S. 

2. Split the set S  into subsets using the attribute for which the resulting entropy (after splitting) is minimum. 

3. Make a decision tree node containing that attribute 

4. Recurse on subsets using remaining attributes. 

 

An implementation of the decision tree is shown below: 

 
Fig. 1.  ID3 Decision Tree based on Agricultural dataset. 

 

The tree is designed from a confusion matrix generated during algorithm execution. 

 
Fig. 2.  Confusion matrix stating accuracy of classification of data. 
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Optimization can mean different things to different farmers, like for one it could mean the maximum profit gained, for 

another it could mean the best utilization of the farm, for yet another it could mean the number crops they are able to 

grow in that year. The farmers are given a choice of how they want to optimize the farm and profit and based on their 

needs the prediction algorithm is applied. The prediction model also uses historic data and combines that with the data 

collected by the bot to make the prediction more effective. 

 

4.4 SUPPLY CHAIN REFERENCE 

This project also implements supply chain reference for the distribution part of the crops. To do this various parameters 

and factors have to be considered- First the market value of the crop is computed. Then other factors like- 

 

● Agent commission 

● Government value of the crop 

● The timeline the crop is distributed to 

● The region the crop is grown and distributed in 

 

are computed/analyzed and a mathematical formula is constructed to give the best value for that crop. 

The computation and formulation of Supply Chain Distribution is as follows: 

 

�{�} ��� 

�� = �� ∗ �� 

�� = �� ∗ ������������ 

  ∴  �� =  
� [ {��}

(������������∗��)]
 

 (abbreviations) 

 
Fig. 3.  Gradient descent on distribution of supply chain data 
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4.5 E-SEVA 

Another part of our project is implementation of E-Seva. E-Seva is a scheme where every harvest season, the farmer 

contributes a small amount to our cause of helping regional farmers over India. Farmers over various regions face various 

financial issues. This scheme is to help the affected farmers through fortunes contributed by various other regional 

farmers. The entire contributed fortune is by the farmers, for the farmers. 

 

 

 
Fig. 4.  Context Level Data Flow of E-Seva 

 

 
Fig. 5.  Level 1 DFD of E-Seva 
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