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Abstract— Wireless Sensor Network (WSN) connects the 

physical and computational world by monitoring 

environmental phenomena through ubiquitous devices called 

sensor nodes or motes. India ranks second in agriculture 

activities. The agriculture production process is affected by 

different factors such as temperature, light, soil humidity, 

soil moisture. Precision agriculture is a field which provides 

suitable scenarios for the deployment of wireless sensor 

networks (WSNs). WSNs provide accurate information 

about environmental characteristics to farmers. This 

knowledge represents a valuable resource because it helps in 

real-time decision making such as establishing water 

management policies. In India there are different types of 

problems and one of the main problems is the water 

shortage. Farmer’s crops are unreliable due to the variability 

in rainfall amount as well as its distribution. We describe the 

use of wireless sensor networks (WSN) to improve water 

management and for controlling other parameters such as 

temperature light, humidity and moisture. wireless sensor 

network(WSN) and other agricultural techniques might help 

farmer to utilize and store the available water, improve their 

crop productivity, reduce the production cost and instead of 

depending just on prediction WSN make use of real time 

values. 
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I. INTRODUCTION 

Soil moisture sensors measure the volumetric water content 

in soil. Since the direct gravimetric measurement of free soil 

moisture requires removing, drying, and weighting of a 

sample, soil moisture sensors measure the volumetric water 

content indirectly by using some other property of the soil, 

such as electrical resistance, dielectric constant, or 

interaction with neutrons, as a proxy for the moisture 

content. The relation between the measured property and 

soil moisture must be calibrated and may vary depending on 

environmental factors such as soil type, temperature, or 

electric conductivity. Reflected microwave radiation is 

affected by the soil moisture and is used for remote sensing 

in hydrology and agriculture. Portable probe instruments can 

be used by farmers or gardeners. 

II. PROBLEM DEFINATION 

Soil fertility changes with every harvest and changing 

weather condition and also affects the nutrient content of 

soil. Also fertility of soil varies at different part of field and 

it requires to be monitored for healthy crop production. 

 To determine soil fertility PH of soil is determined 

using PH electrodes, PH electrodes sense the soil alkalinity 

and electrical conductivity. On basis of this sensed will be 

taken from various parts of land. The average parameter we 

determine the approximate percentage of basic NPK 

(Nitrogen, Phosphorous, Potassium) nutrient contents 

present in soil. Multiple observations of all the observation 

taken from multiple part of land will give the soils state of 

fertility. On basis of calculated fertility, system will 

determine the suitable crops for the tested land and also 

farmer will get an idea of what fertilizer is required. 

 Proposed system will determine the fertility of soil 

by measuring basic parameter effecting soil fertility like PH 

and electrical conductivity. This will help the farmer in 

deciding, what crop to bow in the soil, based on the 

measured nutrient contents present in soil at current  state. It 

will also help in determining what fertilizer to use for the 

crop. And amount of fertilizer required. Throughout the 

cultivation process of crop, farmer can test soil fertility n no. 

of times and take necessary steps to get a good yield. Farmer 

can maintain the record of his land fertility over the span of 

time and can access it remotely from anywhere using a 

mobile device. 

III. EXISTING SYSTEM 

In the today’s world, due to increasing population the Need 

of the food is also increasing day by day for which there 

should be increase in the demanding Agricultural food, for 

which a new person to agricultural field has some less 

knowledge about soil conditions and behaviors because of 

which it becomes very hard to new person to proceed 

further. Whereas on the other hand another condition states 

that checking soil conditions frequently is very important is 

Landslides in the rural areas due to abnormal behavior of 

soil.  

IV. PROPOSED SYSTEM 

We moving towards application which will be used to 

calculate the life and strengthens and behavior of soil which 

will make easy to understand user that when to bow seeds 

and what seeds are suitable for this soil, what fertilizers they 

should use for soil, this approach is to overcome the real-

time problems faced by all peoples in day to day life. 

 We are using the Arduino programming approach 

where the software and hardware is interfaced with other 

through I/O i.e. input from software to hardware, whereas 

output from hardware’s to software web service application, 

using software will lower the cost of the existing detectors 

are they very cost consuming and requires frequent 

maintenance when is not user-friendly and not scalable for 

use, we are overcoming this by minimizing the cost and 

making it cost-efficient. We will using various wireless 

sensors to detect the various attributes which are required 

for the soil calculation, detecting moisture, elasticity, 

strength, behavior according to changing environment 

resulting in showing what a user should choose to bow in 

that period of time’s allow the capability to view the earlier 

unobservable at the fine decision above huge satiate portal 

balance. It has a thick collection of possible application to 

manufacturing, knowledge, carrying, municipal roads and 

Security. The challenge of WSN are energy competence, 

understanding, stoutness, organized propose, isolation and 

protection. The sensor node is always called a mote, is a 
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node in a sensor arrangement that is proficient of performing 

some dispensation, assembly sensory in order and 

communicates with other connecting nodes in the network. 

They are hardware procedure to determine the temperature, 

pressure, humidity and soil conditions .Soil sensors are used 

to measure the volume fraction of water in soil. They are 

used for smart agricultural purposes wherein the irrigation 

process is controlled based on data obtained from soil 

moisture sensors. These serve a twofold purpose optimal use 

of water and prevent damage of crops. A soil moisture 

sensor detects the water level and provides information to 

accordingly control the supply of water. Also, different 

crops require varying amounts of water for cultivation. A 

farmer can bury different sensors at different depths along 

the root of a plant. Doing so he can determine if water 

reaches the lowest level of root or not, if water seeps much 

below the root level resulting in wastage, if stagnation 

occurs at a certain level in soil. Similarly these sensors are 

used in urban planning, in researches to improve soil and 

crop quality, local gardening, in house plantations, 

horticulture, climatic studies, etc. Geologists can study the 

moisture content at different depths at a particular location. 

By analyzing   the data from these sensors. 

V. SYSTEM STRUCTURE 

The IT platform design idea is applied to the real-time 

monitoring system of citrus soil moisture and nutrient. The 

system is divided into four layers: perception layer, network 

transmission layer, information service layer and application 

layer. The overall system structure is shown in Figure 1. 

 
Fig. 1: Overall system architecture diagram. 

A. Perception layer 

Perception layer is mainly to achieve data acquisition and 

perception including citrus soil moisture and temperature, 

air humidity and temperature, soil nutrients and sensor space 

coordinate. According to the experiment, we found that the 

temperature and humidity at different soil depths at the same 

location can better reflect the environmental condition. So 

we use single-point multi-layer detection method and the 

soil depth of 20 cm, 40 cm and 60 cm was selected for 

monitoring. Soil moisture is measured by a special soil 

moisture sensor which can realize on-line detection. The 

output voltage of the sensor varies with the change of soil 

water content. Air temperature and humidity are measured 

using SHT17 digital temperature and humidity sensors 

(Sensorium, Zurich, Switzerland). There is no suitable on-

line soil nutrient detection sensor. Nutrient change is slow 

and the measurement takes a long period of time. Therefore, 

the portable soil nutrient detector is selected to detect soil 

nutrients. 

B. Network transmission layer 

It mainly includes the citrus orchard site wireless sensor 

network and data transmission facilities connected to the 

Internet. The data transmission network includes the short-

distance transmission part of the citrus orchard and the data 

long-distance transmission part. Internet of Things Gateway 

is the core of wireless sensor network equipment which can 

achieve connection with the public network and protocol 

conversion. The short distance transmission in the citrus 

orchard uses ZigBee wireless communication technology 

and ad hoc network technology, which has the advantages of 

low power consumption, strong mobility and other 

advantages in deployment and maintenance. The long-

distance transmission uses GPRS to connect to the Internet 

server, which supports IPV4 and IPV6 on the transmission 

protocol. The concepts of rumor and gossip routing 

algorithms are widely employed in sensor networks and ad 

hoc networks. So we also use this method in our system. 

The main function of this layer is to transmit various 

agricultural information collected by the perception layer to 

the background network server through the network. 

C. Information service layer 

This layer mainly includes hardware and software. The 

hardware part adopts PC cluster control and the local area 

network. The databases include the standard data sample 

database, the sensor network monitoring database, the citrus 

production database, the meteorological data and the citrus 

production domain knowledge database. These data provide 

information support services for the application layer. 

D. Application layer: 

it is an integrated information platform based on business 

logic. The software running on the platform includes a 

sensor network management system, a WEB GIS-based 

monitoring data query and analysis system, and a citrus 

precision fertilization decision support system. Sensor 

network management system proposes optimal layout 

recommendations based on the citrus orchard sensor 

network optimization distribution model. The data query 

and analysis system based on WEB GIS can get the 

humidity, temperature and nutrient value of citrus soil. The 

data are obtained from the real-time monitoring database of 

the sensor network in the GIS spatial database through data 

fault correction. According to soil moisture and nutrient 

status, fruit growers use citrus growth model and citrus 

precision fertilization and irrigation support model to obtain 

the citrus fertilization irrigation support decision. 

VI. DESIGN SCHEME 

A. System Hardware Design 

The main task of the sensor control node is to collect the 

citrus orchard soil temperature and humidity, air 

temperature and humidity and other parameters, and transfer 
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data to the master node. We select HA2002 (Handan 

Dingier Electronics Co., Ltd, Handan, China) as the soil 

temperature sensor, HA2001 (Handan dingier Electronics 

Co., Ltd, Handan, China) as the soil moisture sensor, and the 

type of air temperature and humidity sensor is FM-KWS 

(Hebei fly dream Electronic Technology Co., Ltd, Handan, 

China). These sensors have the same characteristics: fast 

response time, high accuracy, wide range, good stability. 

JN5139 module is a series of surface mount modules that 

enable users to realize IEEE802.15.4 or ZigBee compatible 

system in the shortest time and at the lowest cost. The field 

wireless sensor can send the parameters to sensor node 

structure are shown in Figure 2. 

 
Fig. 2: Sensor nodes structure 

 The system uses ARM11-based S3C6410 

(YoujianhengtianTechnology Co., Ltd, Shenzhen, China) as 

the master chip, using FORLINX’s OK6410 (For Linux 

Embedded Tech. Co., Ltd, Baoding, China) control board 

module. The GPRS module adopts HUAWEI GTM900C 

(Huawei Technologies Co., Ltd., Shenzhen, China) and the 

GPS module uses Trimble 4600LS single frequency GPS 

receiver. The receiver is produced by the world’s largest 

GPS manufacturer Trimble Navigation Company 

(Sunnyvale, CA, USA), and it is the first integrated GPS 

receiver which has high quality, high precision, high 

efficiency and low price. The ARM module sent the AT 

commands to the GTM900C module through the serial port. 

Through this method, the GTM900C module achieves the 

corresponding function. 4600LS receives the geographical 

coordinates of space and transmits them to the control board 

through the RS232 serial port. OK6410 connects with the 

JN5139 GPRS module GTM900 and 4600LS through the 

USB serial port. The field controller node is the sink node of 

the sensor network which monitors the site. It is responsible 

for managing and maintaining the ZigBee network. The 

field control unit has a corresponding LCD touch screen, 

real-time display dynamic changes of soil temperature and 

humidity, air temperature and humidity in collection points. 

The structure of the field control node is shown in Fig.3. 

 
Fig. 3: Spot main control node structure. 

B. System Software Design 

Citrus soil, temperature and nutrient monitoring system is 

the core of the system. Its architecture is shown in Fig 4.In 

this section; the permission management module can assign 

different permissions to different roles. In the sensor 

network management module, users can manage sensor 

network nodes and view the sensor status. The data query 

and analysis module based on WEB GIS can check the 

spatial distribution of soil moisture, temperature and 

nutrient. The decision-making system in the decision 

support module of citrus precision fertilization can make 

decisions according to the soil moisture and temperature. 

 
Fig. 4: Software architecture of citrus soil      temperature 

and humidity monitors system. 

 If the system decision-making model is not ideal, it 

will be modified or replaced to adjust the expert decision-

making advice in a short time. It is the management module 

function of the decision model. Data management mainly 

includes data receiving, data storage and data processing. In 

order to make users more intuitive to observe the effects of 

temperature, humidity and nutrient and other parameters on 

citrus growth, providing the basis for scientific cultivation, 

citrus soil temperature and nutrient monitoring center drawn 

curves for different functions on the sensor upload data. 

Users can query the environmental parameters monitored by 

the sensor nodes at different locations and at different times. 

VII. DECISION SUPPORT MODULE 

The decision support module is one of the most important 

parts of the system, and other modules provide supports for 

it. The model management module includes the expert 

knowledge base of citrus fertilization and irrigation, and 

allows the authorized users to revise and supplement the 

knowledge base according to the actual situation. The data 

management module processes and analyzes the collected 

data. It ensures that these data meet the data input format of 

the model. We use the single-point multi-layer detection 

method when using sensors to obtain soil moisture, 

temperature and other environmental conditions. The 

application of this method makes the grower have a more 
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comprehensive and accurate grasp of citrus growth 

environment status, while improving the accuracy of 

fertilizer and irrigation decisions. Take the citrus orchard 

soil moisture monitoring as an example, for the same fruit 

tree the water content at 20 cm, 40 cm and 60 cm below the 

surface will be monitored. The three humidity values of 

different surface depths are averaged as one of the input 

conditions of the irrigation decision system. Shows some 

examples of expert knowledge bases for citrus irrigation in 

sandy soil types. An irrigation decision-making system 

based on soil properties, the average water content and time 

stamp gives reasonable irrigation decisions. The citrus 

intelligent irrigation decision-making system process is 

shown in Figure 5. 

 
Fig. 5.Decision system procedures 

VIII. CONCLUSIONS 

In this study, the project of the citrus moisture, temperature 

and nutrient monitoring based on the Internet of Things 

platform was proposed. The project regards early warning 

and decision-making as the basic objectives, and provides a 

reference solution for citrus large-scale cultivation. As a 

result of the hierarchical thinking of the Internet of Things, 

the decision support system is divided into the perception 

layer, network transport layer, information service layer, 

application layer. This idea reduces the coupling between 

various services and improves the reliability of the system. 

The single-point multi-layer detection method to obtain 

temperature, humidity and nutrients is an innovative point of 

the system. This will not only expand the detection range, 

but also improve the accuracy of the model. According to 

the characteristics of geographical environment and citrus 

management experience of many years, the expert 

knowledge base suitable for the Three Gorges reservoir area 

was established, which provided a model for citrus 

fertilization and irrigation decision support. Practice has 

proved that the system can make scientific management 

decisions according to citrus growth conditions. The system 

has many shortcomings, such as “silo” solutions   and high 

cost problems. In the future we will optimize it in these 

areas. 
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