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ABSTRACT 

Challenge in agriculture is to cultivate the crops in the farm and to deliver the crop to the end 

consumer with the best possible price. Monitoring the environmental cause play a vital role over the 

last few decades. In most country’s economy agriculture has played a vital role. A traditional 

approach is measuring these factor manually by an individual and these manual measurements are 

being checked each and every day. In this paper we use IOT sensor and Cloud to monitor the soil 

fertility, temperature, humidity for betterment of the agricultural yield. The combination of IoT and 

cloud has promoted the development of agriculture and made them to realize smart agriculture and 

effective way to solve the issue concerning agriculture. 
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INTRODUCTION 

IoT and cloud computing analysis are recent technologies from last few years and application are 

being developed in various domain. 

Cloud 

It is a kind of computing method based on the internet which enables shared hardware and 

software information to be delivered to computer and other equipment on demand. It’s also a kind of 

computing method based on the internet, which enables shared software and hardware information to 

be delivered to computers and other equipment on demand. The end users do not need to know basics 

of the “cloud” or have professional knowledge concerning this, or control directly. All they need to 

know is what kind of resource they actually require and how to receive relevant service through the 

internet. Cloud computing(Fan TongKe, 2013)describes a new way of adding, using and exchanging 

IT service based on the internet which involves providing dynamic, expandable and most of the time 

virtualized resources by using the internet. It has five features: on-demand service, internet access, 

resource polling, rapid elasticity and calculability 

 

 

IoT 
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IoT  is a technology which tend to connect all the object in the world to the internet it 

involves the use of RFID, wireless and other sensor with internet stack inbuilt into the device. IoT put 

sensors in electricity grid, railway lanes, bridge, roadways, large buildings, water supply system, dam, 

oil and gas pipes, appliance, etc., and connect the internet, so as to operate certain programs and 

realize remote control. The central computer can make Smart Agriculture Based on Cloud Computing 

and IOT realize concentrated management and control of machine, equipment and personnel based on 

the internet and improve production and life through more detailed and dynamic means. This is useful 

for integration and harmony between human society and the physical world and is regarded as the 

third wave of information industry development following computer and internet. Major IOT 

technologies include radio frequency identification technology, sensor technology, sensor network 

technology and internetwork communication, all of which have been involved in the identification, 

sensing, processing and information delivery. 

IOT is an intelligent technology which includes identification, sensing and intelligence. It also 

used in pattern identification fields like measurement, computer and communication fields like 

sensing, communication, information collection and processing. The definition of IOT changes as the 

time of cloud computing comes. It is now defined a as, 

IOT=cloud computing + ubiquitous network + intelligent sensing network. 

Cloud computing Management platform (KiranOtale,SumanPadhi et al,. 2017)is the “brain” 

of cloud computing and relevant data(Fan TongKe, 2013). It manage accession of cloud computing 

customization application by users of this IOT, computing and processing what is involved in 

customization service; organizing and Coordinating service nodes in the data center. Ubiquitous 

network includes 3G, LTE, GSM, WLAN, WPAN, WiMAX, RFID, ZigBee, NFC, blue tooth and 

other wireless communication 

Protocol Technology 

 It also includes optical cable and other wire communication protocol and 

technology(Hemalatachanne, sukhesh Kothari, Dipalikadam et al,.2014).It can measure the fertility of 

the soil, water content and then indicate what crop to be has cultivated, how much water as to be 

supplied to the particular crop. It monitors water which automatically improve the quality of water. 

Water irrigation that automatically control flow and save water. 

 

RELATED WORKS 

“Multidisciplinary Model for Smart Agriculture using Internet-Of-Things(IoT), Sensors, Cloud-

Computing, Mobile-Computing and Big-Data Analysis” (Hemalatachanne, sukhesh Kothari, 

Dipalikadam et al,.2014) proposed that the soil and environment properties are being continuously 

sensed and periodically sent to the farmers. The proposed model has increased in agricultural 

production and the cost gets controlled. 
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“Smart Agriculture Based on Cloud Computing and IoT”(Fan TongKe, 2013) proposed the 

combination of IoT and cloud computing has developed the agriculture and made them realize the 

smart agriculture are effective and sole the issues concerning agriculture. 

“On the potential of Wireless Sensor Networks for the in-field assessment of bio-physical crop 

parameters” (Jan Bauer, Bastian Soegmann et al,.2014) investigate the potential of Wireless Sensor 

Networks(WSNs) for the in-field assessment of bio-physical crop parameters. 

“IOT Based Modern Agriculture System Using Raspberry Pi” (KiranOtale,SumanPadhi et al,. 

2017)  proposes smart farming and issues raising in agriculture has  overcome by making modern 

agriculture using automation and IoT technologies. This system comprises the live streaming of crops 

using android phones and automatic water motor on/off system. 

“Smart Agriculture Using IoT and WSN Based Modern Technologies” (NikeshGondchawar, 

Prof.Dr. R. S. Kawitkar et al,. 2016) describes that the robot can be controlled remotely using wireless 

transmission of PC commands to R-Pi. This R-Pi forwards the commands to microcontroller and 

microcontroller gives signals to motor driver in order to drive the Robot. GPS module provides the 

co-ordinates for the location of the robot. 

“Study on the Construction of Smart Agricultural Demonstration Park”(Yichuan Zhang, Kai Zhou 

et al,.2014) Proposes the implementation of the land circulation system has brought new opportunities 

for China's agricultural development, and building the smart agricultural demonstrating park is an 

essential measure to promote the efficient development of modern agriculture. Thus the concept of 

integrating smart into the agricultural construction demonstration park can promote the sustainable 

development of the park.  

“Smart Agricultural Frame work over RCAS in CATV network “(Han-Sung KOO and Jae Hong, 

2015) proposes a framework that adopts RCAS, which is a security system which is dedicated to cable 

television system, as a data protection system, and cable two-way broadband network as a 

communication channels among smart agricultural service participants.  

“A Smart Farming Alternative for Small Pomegranate F arms of India ” (TejasBhosale, 

MinaksheePatil et al,. 2015) proposed work aims at developing wireless sensor nodes for monitoring 

soil and atmospheric conditions. The nodes will utilize the ARM-LPC2148 processor, various 

application specific sensors and a low range communication module CC2550. The software modules 

will be developed in Embedded C. The recorded parameters will be shared over the internet for 

database creation and for expert advice.  

“Providing Smart Agricultural Solutions to Farmers for better yielding using IoT”(M.K.Gayatri, 

J.Jayasakthi et al,. 2015) They proposes an approach combining the advantages of the major 

characteristics of emerging technologies such as Internet of Things (IoT) and Web Services in order to 

construct an efficient approach to handle the enormous data involved in agrarian output. 

 

ARCHITECTURE 
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This process first we check the soil fertility. Soil fertility refers to the ability to support plant 

growth. i.e. to provide area and result in continues yields of high quality(S. R. Nandurkar, V. R. Thool 

et al,. 2014). The soil supplies nutrients to plants and it is a natural medium. Most of the soils are 

secure and they support luxuriant increase of plants with very little human efforts and others may be 

unproductive regardless of every human effort which support almost no useful plant life In order for 

soil to be productive, it must: 

(i) It must be easily tillable and fertile 

(ii) It must contain all essential elements in the forms readily available to plants in sufficient 

amount and, 

(iii) It is physically good to support plants and contain just the right amount of water and air 

for proper weep growth. It must supply these essentials every day in the life of the plant. 

 

Figure 1.Architecture Diagram 

Soil fertility and soil productivity both are synonymous but under a soil science these two 

terms gives different meanings. Soil fertility may be defined as the ability of soil which provides all 

essential plant nutrients  in a suitable balance ,whereas soil productivity is the resultant of several 

factors such as soil fertility, soil management, availability of water supply and suitable climate. Soil 

can be highly fertile, i.e. soil fertility has ready supply of nutrients in available form, yet it may not be 

highly productive. Water-logged soils may be highly fertile but it does not produce good crop  

because of the inauspicious physical conditions. It may be highly saline or alkaline which may not be 

good for agriculture Sandy soil may be poor in fertility but with the use of fertilizers and water it may 

be made productive. Soil fertility implies the status of plant nutrients in the soil whereas the soil 

productivity implies the resultant of various factors which influencing the crop production. In which 

there is no standard for either fertility or productivity because both depend upon the crops to be 
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cultivate. Soil that is preservative for potatoes may not necessarily be preservative for other certain 

crops. 

Selection of Suitable crop: Crop selection is the practice of growing a series of unique or different 

types of crops in the same area in cycle of seasons. It is done and also that the soil of farms is not used 

for only one set of nutrients. Crop selection helps in reducing soil erosion and increases soil 

fertility and crop yield. Cultivating the same crop in the same place for many reduces nutrients of the 

soil. In the next growing season by a different crop that returns some nutrients to the soil or tie a 

different ratio of nutrients.  Crop rotation checks the buildup of pathogens and pests that often occurs 

when one species is continuously cut, and it can also develops the fertility and soil structure by 

raising biomass from different root structures. 

Crop cycle is used for both conventional and organic farming systems. 

1. A preliminary assessment of crop interrelationships can be found in each crop by: contributes 

to soil organic matter to content, 

2. Provides for pest management, 

3. Manages deficient or excess nutrients,  

4. How it contributes to or controls for soil erosion. 

The Farmer goal is to choose the crop with rotation, which could be management of weed, increasing 

available in the soil, soil erosion control, or increase in soil structure and biomass. In crop rotations, 

crops classification in different ways based on quality  

1. Family 

2. Nutrient needs/benefits, 

3. Profitability. 

Crop rotation is successfully managed and crop cost is around good.The below simple classification 

based on crop quality and purpose. 

Row crops: Most of the crops which are critical for the market, like vegetables, are row crops. These 

crops are demanding on the soil Row crops naturally have low biomass and deep roots: this means the 

plant afford limited effects on structure and low heel to the surrounding soil. In which much of the 

soil around the plant exposed to disruption by rainfall and traffic, fields with row crops experience 

faster break down of organic matter by microbes, leaving fewer nutrients for upcoming plants. In 

brief, these crops make profit for farmers. They are reducing the supply for nutrients. Crop rotation 

practices exist to strike a balance between short-term long-term productivity.  
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Legumes: A good advantage of crop rotation comes from nitrogen demanding crops with nitrogen 

fixing-crops. Legumes collect nitrogen on their root from the soil. Examples clover and alfalfa. In 

harvested weed, the biomass of uncollected roots breaks down, it is stores nitrogen available to later 

crops. Legumes are also called as valued green manure because a crop that collects nutrients and 

stores for its future use. And also, legumes have heavy tap roots that burrow deep into the ground that 

helps in absorption of water. 

Grasses and cereals: Cereal and grasses are common cover crops because of the many advantages 

they supply to soil quality and structure. The dense and far-reaching seed systems give ample 

structure to surrounding soil and provide significant biomass for soil organic matter. It is keys in weed 

management as they compete with undesired plants for soil space and nutrients. 

Green manure:Green manure is a crop that is combined into the soil. Both nutrient scavengers and 

nitrogen-fixing legumes, like grasses, can be used as green manure. Legumes is a good source of 

nitrogen, especially for organic systems 

ARCHITECTURE REQUIREMENTS 

A) Input Unit: 

IoT is used as to take input it has  

 Sensor that used to detect soil fertility 

 Sensor that used to temperature and humidity. 

B) Communication Interface: 

In this system is used as an interface to alert the farmers. Sensor is used to receive SMS. 

C) Intruder Detection Module: 

We use Raspberry Pi 3 which is the third generation Raspberry Pi, It has 

 A 1.2GHz 64-bit quad-core ARM v* CPU 

 802.11 n Wireless LAN 

 Bluetooth 4.1 

 1GB RAM 

 4 USB ports 

 40 GPIO pins 

 Full HDMI port 

 Ethernet port 

Combined 3.5mm audio jack and composite video. 

 

Power Supply: 

Maximum of 5v is needed for sensors.  
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Figure 2 the agriculture monitoring system, explains the data center consists of control 

platform and database, and the platform further consists of such subsystems as agro ecological 

environment control, agricultural resource control, production process control, farm produce and food 

safety, agricultural equipment and facility. Data center is a set of complex facilities. It includes not 

only computer system and other facilities go with it (like communication and memory system), but 

also redundant data communication links, environment control facility, monitor facility and various 

kinds of security devices 

 

Figure 2. Agriculture Monitoring System 

 

METHODOLOGY 

1. Monitoring water quality, automatic improvement of water quality. 

2. Saves fertilizer by accurate fertilization. 

3. Monitoring the soil fertility, humidity. 

4. Automatically control flow and save water by water irrigation method. 

Soil Fertilization: 

Soil fertility management is a set of practice related to cropping, fertilizers, organic resource on small 

holder farmers to increase the production and input is used efficiency(TejasBhosale, MinaksheePatil 

et al,. 2015). Table 1 shows the pH and soil fertility. It is an important factor to measure the quality of 

soil content and also it indicates the extent to which it can support plant life. 
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Table 1.pH level for crops 

The fertility of the soil is measured by the amount of macronutrients and micronutrients, water, 

potential of hydrogen content of soil, soil nutrients are depleted after every harvest ad hence must be 

replenished to maintain nutrient levels in the soil in the case of deficiency, and fertilizers are added to 

soil.Most of the farmer’s choose the amount of fertilizers approximately based on the crops and add 

them manually. However, addition of fertilizers in right amount is a matter of great importance as 

excess or insufficient addition can harm the plant life and reduce the yield ( Dr. V .VidyaDevi,G. 

MeenaKumari, 2013).The solution to the above problem can overcome by the use of modern methods 

and technology. Though automated techniques for seeding, weeding, harvesting the crops etc. have 

been proposed and implemented, none of the techniques target at maintaining soil fertility. The 

proposed research aims at maintaining the level of Nitrogen, phosphorous, potassium in the soil by 

measuring the amount of nutrients present. The presence of nutrients is determined by chemical 

process and it is measured using sensors. An automated system has been developed for the controlled 

addition of fertilizers in order to avoid excess/deficient fertilizers in the soil. 

 

Water Content: 

It helps to address the risk and build farmers flexibility through systematic support which combines 

rain-fed farming with small scale irrigation from surface resources. We all know that plants are very 

beneficial to all human beings in many aspects. Plants helps in keeping the environment healthy by 

cleaning the air and producing oxygen naturally.  
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Table 2.Water level of soil. 

Plants are dependent on conventional breeding such as watering, artificial pollination and 

provide the right amount of sum to sustain life and growth. In busy life schedule many people forget 

to water their plants and due to this plants suffer from many disorders. Thus automated plant watering 

system estimate and measure the existing plant and then supplies desired amount of water needed by 

that plant. It is minimizing the excess water use as well as keeping plants healthy(M.K.Gayatri, 

J.Jayasakthi et al,.2015). 

Humidity: 

In the field of soil environment monitoring, real time monitoring the temperature and humidity of soil 

can correctly guide agricultural production and improve crop yield . It also can be provide scientific 

basis for high-precision monitoring and calculating for farmland drought and flood area. 

Moisture content, MC= ((w – d)* 100 / w) 

Where, w= wet weight of soil 

d= weight after drying the soil 

.

 

Figure 3.Humidity of soil and Air. 
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RESULT AND CONCLUSION 

The sensor are successfully interfaced with raspberry Pi and wireless communication is achieved 

between various needs. All observational experimental test in figure 4.proves that the project is a 

complete solution to field related activities and water management problems. Implementation of such 

a system in the field can definitely help us to improve the yield of the crop and overall production. 

 

Figure 4.Soil moisture with compressibility of soil (mV) 

As Compressibility of soil decreases as the effective stress increases.Based on the soil content and the 

amount of moisture content. It help us to add right amount of fertilizers. It measure the water content 

of the soil and then supplies desired amount of water needed to the crop. It helps us to minimize the 

excess amount of water supplied to the crop. 
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