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ABSTRACT 

Agriculture is the basic source of food supply in all the countries whether underdeveloped and developing or 

developed. It is the major source of living people of India. Soil is an important ingredient for agriculture. 

Developing a system is necessary for better farming and crop cultivation. A novel approach of predicting the 

Potassium, nitrate and Phosphorous present in the soil is proposed with a low budget optical sensor. 

Researchers have been conducted to reveal that the mineral composition of the soil usually reflects in the 

unique colour pattern of the Soil. Utilizing this advantage an Arduino based Soil pattern sensing circuit will be 

developed. Along with predicting the mineral composition, the suitable crop to cultivate for the land will be 

predicted based on the rainfall ratio of the particular region. A system is proposed to after cultivation to save 

underground water a web scraped API will be used to suggest the irrigation system about rain condition of that 

area.  farmers can use this low-cost gadget check the minerals composition of their land soil and along with 

predicating the mineral composition, suitable crop to cultivate for the land will be predicted based on the 

rainfall ratio of the particular region and to avoid overflow of water in field after irrigation web-based weather 

API is integrated. 

Keywords: Mineral Composition, Soil Pattern, Rainfall Ratio, Weather API. 

I. INTRODUCTION 

Artificial intelligence refers to the simulation of human intelligence in machines. The goals of artificial 

intelligence include learning, reasoning, and perception. AI is being used across different industries including 

finance and healthcare. Weak AI tends to be simple and single task oriented, while strong AI carries on tasks 

that are more complex and human like. 

The irrigation concept comes from [1] “Automatic irrigation system on sensing soil moisture content” is 

intended to create an automated irrigation using pumping motor ON and OFF. Pumping motor used to convert 

torque from mechanical hydraulic. Arduino board AT mega328 microcontroller is programmed to collect the 

input signal of changeable soil moisture. Arduino ATmega328 has 14 digital inputs outputs,6 analog inputs,16 

MHz crystal oscillator, a USB connection. ATmega328 is used in many projects for the controlling purposes. The 

fig(1) shows the irrigation methodology. The principle can be extended create fully automated gardens and 

farmlands.  

Soil moisture concept from the [2] to develop a soil nutrient analyser using soil test kit and rapid soil testing of 

the bureau soils and water management through the colour pattern. To find the soil nutrients namely Nitrogen, 

Phosphorus, Potassium, Zinc, Calcium, and Magnesium using the image processing and artificial neural network 

via network. Artificial neural network using image processing giving the accurate result. The captured image 

data, 70% for training, 15% for testing, 15% for validation of the neural network tool of MATLAB. Then find the 

qualitative level of soil nutrient and pH level. 

The multilayer soil moisture internet of things sensor is designed to monitor the multiple soil profiles. The soil 

moisture detection circuit uses a high frequency double-resonance circuit with high sensitivity, it’s finds the 

minimum change in the soil moisture is 1.9g, detection circuit of the sensor can track and change the voltage 

output value by 1mV [3]. 

This works to develop an optical aided mineral classification kit to detect the minerals available in the soil 

based on the illumination pattern, Android APP to make a list of crops to cultivate based on the rainfall ratio 

and soil quality of that field, web scraping based irrigation API to monitor the live weather conditions. 
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Fig 1: Irrigation Method 

AI is used many fields like finance, Data security, Social media, Travel and Transport, Robotics, Education, 

Healthcare, Gaming. Now a days data are not secured, easily hacked by third party .AI in agriculture field 

German based tech start up PEAT has developed an AI based application called plan tix is used to find the soil 

nutrients. 

II. RELATED WORKS 

William.,2014 et al,Crop yield forecasting using artificial neural network. Spatial NN model is used to predict 

the wheat yield based on the plantation area with high accuracy, compared with NARNN and NARNN model. 

Nonlinear Auto Regressive Neural Network (NARNN)is performing nonlinear regression through the neural 

network. This work is does not predict the quality of crop seeds rainfall ratio and soil quality, fertilisation is not 

considered. NARNN and NARXNN models, data extension cannot be applied, because data must be sequence 

ordered by the time[4]. 

Ganesh babu.,2020 et al, this work soil-based crop selection and fertilizer management system has developed, 

From the statistical analysis, collect the data for various soils and which crop is suitable for cultivation for the 

agriculture field. Irrigation is controlled by water level sensors, GSM, and controller. Many soils are there in the 

agriculture field, to choose the best crop for better cultivation. Water level sensors is used to detect the level of 

substances that can flow. Water level sensors can measure the discharge of a water for irrigation modelling to 

predict the water availability in agriculture field. 

Santosh G. karkhile .,et al2020,A modern Farming techniques using android application. The large amount of 

crop is getting damage in the field due to the bacterial attacks and lack of information resources. Annually, such 

loss exceeds 40% in total. So, the paper presented here suggest various ways in which a farmer can utilize 

Mobile Computing (MC) on their handsets using application called “Kissan”, to assist them for relatively better 

cultivation and merchandise. This work methodology is Mobile computing, cloud computing. Mobile computing 

is a generic term that refers to a variety of devices that allow people to access data and information from 

anywhere they are. Cloud computing is the delivery of different services through the internet. Farmers can also 

use this cloud computing technology to access information from anywhere. This work limitation is don’t 

changes the traditional cultivation method. It only suggests the method &remedies. The main awareness of this 

work is focused on Indian farmers as it addresses the key problems of getting the market updates of different 

products, weather updates and information about the rain and also provides multiple language support. 

AyubuJ. churil, et al2013 A decision support system for enhancing crop productivity of smallholder farmer in 

semi-arid agriculture. This study aimed to assist strategic and tactical decision making of smallholder farmers 

to reduce climate risks and increase crop productivity of semi-arid areas. Specifically, the study assessed farm-

level decisions used by the farmers for reducing climate risks; examined information communication and 

knowledge sharing Strategies for enhancing decision making and designed a system for assisting the farmers in 

selecting appropriate options for improving crop productivity. This work methodology is decision support 

system, Strategic and agricultural knowledge and policies from research centres and government resources. A 
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decision support system is a collection of integrated software application and hardware. This work limitation is 

only integrated with options, sharing knowledge, not integrated with climate forecasting, data analysis. 

III. ORGANIZATION OF THE PROPOSED SYSTEM 

Minerals of the soil are manually tested by the farmers with their past experiences. Crop suggestion for 

particular type of soil and rainfall of the region is not calculated in any existing Works. Instead of Manual 

assumption, to verify the minerals of the Soil, extensive LAB tests are required. To overcome the problem using 

of our project is to identify the soil minerals, along with predicting the mineral composition, the suitable crop to 

cultivate for the land will be predicted based on the rainfall ratio of the particular region. After cultivation to 

save underground water a web scraped API will be used to suggest the irrigation system about rain condition of 

that area. Farmers can use this low-cost gadget to dynamically check the mineral composition of their land Soil. 

A user-friendly android app with integrated rainfall ratio of the region helps the farmer to analyze and choose 

various crop combinations which is suitable for the soil and the rainfall ratio. 

Remote SQL DBs will be used to upload the detected mineral combination to the centralized server, which 

achieves digital India objective. To avoid overflow of water in field because of rainfall after irrigation, web-

based weather API is integrated. 

A. ARCHITECTURE DIAGRAM 

The architecture Diagram includes  

 Optical module 

 Mineral Classification 

 Rainfall Ratio 

 Crop Prediction 

 Live Weather API 

 

Fig 2: Architecture Diagram 

A. OPTICAL MODULE 

Optical modules consist of a variable wavelength Light emitting Diode and IR Receiver with proper power bias. 

The theory behind using optical module is that based on the mineral richness of the soil the reflection 

capabilities of the soil will vary. Light emitting Diode with different wavelength is used to pass the light beam to 

the soil.IR receiver will capture the amount of reflection made by the soil and it will be presented as an Analog 

Voltage value 
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Fig 3: Optical Sensor 

B. MINERAL CLASSIFICATION 

Soil is a natural resource that mixing of minerals, water, air, organic matter and countless organisms that are 

the decaying remains of once-living things. Soil can be categorized into different soil types, each soil with 

distinct characteristics that provide growing benefits for the farmers. It’s categorized into sand, clay, silt, peat, 

chalk, loam based on the dominating size of the particles within a soil. In survey papers it has been proved that 

the type of minerals present in the soil can be found based on the reflection values. Based on the tabulated 

reading presented in the literature survey papers, this work will maintain the fuzzy membership rule for 

different kind of minerals (potassium, nitrate etc..). The type and level of minerals in the soil can be found by 

comparing the fuzzy rule dataset with the reflection level received through the optical module. 

 

Fig 4: Mineral Classification Kit 

C. RAINFALL RATIO 

Rainfall includes all forms of water particles, whether liquid (for example, rain or drizzle) or solid, that fall from 

clouds, and reaches the ground. The daily rainfall ratio is nominally made at 9 am local clock time and record 

the total precipitation for the preceding 24 hours. 

National level history of rainfall database will be gathered and updated as an SQL data structure for reference. 

Based on the Geo location of the Agricultural Farm, the rainfall level of that location will be queried.Rainfall 

database will be analyzed in detail to find the level of rain in that location and it will be sort in descending order 

in month wise. 
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Fig 5: Rainfal Ratio 

D. CROP PREDICTION  

Crop prediction is used to identify what are suitable crops which can be planted in the field based on the 

rainfall and soil mineral details. An Expert systems solution will be derived to identify what are the high 

yielding and low water consuming crops. As well as what crops can be planted at what level of soil minerals. 

These expert data findings will be stored as a detailed database for future reference. With reference to the 

database the suitable crop for the month/year will be suggested based on our dynamic findings 

E. LIVE WEATHER API 

Weather APIs that allow you to connect to large databases of weather forecast and historical information. By 

use of mobile device GPS, it provides hour-by-hour forecasts, severe weather alerts, and other relevant weather 

information for just about every place we go. 

 

Fig 6: LIVE WEATHER API 

IV. RESULT AND ANALYSIS 

Several performance tests were carried out using the group I of samples and it showed that the best results 

could be gotten at 850nm of wavelength. Therefore, the detector selected 850nm LBD as the lamp-source. And 

using the assembly detector and the samples of group II, another performance test was carried out for the 

before and after the drying samples. The correlation analysis between the detected SOM content and the 

measured reflectance was conducted for the samples before and after drying. For the pre-drying samples, R2 = 

0.886, shown as Fig 6.1, and for the after drying, R2 reached 0.9677 Five times of detection for each sample 
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were conducted and the average of measured data was taken as the final measurement result.  And then the 

same correlation analysis was conducted, for the pre-drying samples, R2 = 0.9226and for the after drying 

samples, R2 reached 0.9839, shown as Fig6.1 The results showed that the moisture would affect the detected 

accurate of SOM, but when the water kept within a certain range, 

 

Fig 7: The Correlation Between The Reflectivity And Pre-Drying Samples And After-Drying Samples 
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DISTRICT DETAILS 

 

RAINFALL DETAILS 

 

CROP SUGGESTION 
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IRRIGATION 

 

V. CONCLUSION 

In this work Fiber optic sensor is thus developed to detect the deficiency of the nutrients N, P or K in the soil It 

is based on the colorimetric principle where absorption of light by a solution results in variation in the output 

of the sensor. Aqueous solutions of the soil samples are prepared for testing and then calibrated using proper 

signal conditioning circuit and Arduino Controller Automatic irrigation system achieves its goal to automate the 

entire process of irrigating the field. It works effectively with thorough knowledge on the moisture content and 

the weather prediction of the region. . It controls the system such that the irrigation process is started and 

stopped accurately. The results obtained so far are promising and provides opportunity for efficient water and 

crop management. This proposed system is used to suggest the crops to farmer which is suitable for the soil 

and avoid overflow water. This proposed work achieved the accuracy of 85% that out performances the 

existing. The following are the future enhancement that may be done into the proposed system through 

developing hardware implantations, sensors and software for better farming to cultivate to land. 
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