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Abstract: The concept of Smart Agriculture is becoming a reality 

as it evolves from conceptual models for the development of crop 

at different stages .where IOT currently used for cultivation 

process is the most important one for farmes. Nowdays , due to 

more chemicals farmers cant able to get more quality products 

from their lands because of their soil condition. soil condition is 

the major role to produce a good cultivation but now days the 

farmers are facing lots of problem on their land. So farmers cant 

cultivate in good products .So we can use this idea,which will 

helps to solve the soil quality  problem from their lands and they 

can cultivate higher growth production. The idea that stands 

behind this project is building an IoT system that monitors the 

soil moisture detecting when it gets too dry. Firstly the developed 

Sensor kit will be checking the Soil type and Soil Quality. Later 

the different tests are performed on soil such as bulk density test, 

temperature test, moisture test and it also needs to check the 

water quality. By considering the results obtained by the above 

tests the device suggests the crop for the farmer and it also helps 

him for the maintenance of the crop. To keep the services of 

Smart Agriculture the IOT plays a key role. 

Keywords:-Sensors-Temperature, moisture and ph sensors; 

Protocol-TCP, UDP. 

I. INTRODUCTION 

he Internet of Things (IoT) is playing vital role in present 

world specially, Internet of Things (IoT) is transforming 

the agriculture industry and enabling Farmers to contend with 

the enormous challenges they face. The industry must 

overcome increasing water shortages, limited availability of 

lands, difficult to manage costs, while meeting the increasing 

consumption needs of a global population that is expected to 

grow by 70% by 2050. New innovative IoT applications are 

addressing these issues and increasing the quality, quantity, 

sustainability and costs effectiveness of agricultural 

production. Today’s large and local farms can, for example, 

leverage IoT to remotely monitor sensors that can detect soil 

moisture, crop growth and livestock feed levels, remotely 

manage and control their smart connected harvesters and 

irrigation equipment, and agriculture equipment providers 

looking to add additional value with IoT to their customers, 

and farmers themselves are recognizing that they can 

capitalize on the opportunity IoT presents to capture real 

economic value. Sensors provide the first purpose built IoT 

platform designed to meet the unique needs of today’s 

connected world. As the leading IoT platform, I delivers the 

security anSd scalability to handle millions of daily you can 

deliver powerful, new smart agriculture IoT solutions in a 

fraction of the time of other approaches. 

II. EXISTING SYSTEM 

The existing method and one of the oldest ways in agriculture 

is the manual method of checking the parameters. In this 

method the farmers they themselves verify all the parameters 

and calculate the readings. There are many devices available 

in the market today that allow patients to monitor their own 

health on a regular basis from the comfort of their home. 

III. PROPOSED SYSTEM 

      In an existing system they have focused only on patient 

monitoring, In our proposed work it is going to be focused on 

the agriculture. By using the same existing the soils pH rate, 

Temperature, water level can be monitored using the wireless 

sensors. 

 3.1 Advantages 

 The monitored report of their land can access this information 

from their mobiles via wireless network and can check their 

pH rate at their own time.This project aims in designing a 

system which is capable of tracking the soil resource level and 

monitoring PH rate, water level and temperature alerts 

through SMS to predefined numbers. 
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V. WORKING 

         In this paper, various sensors are deployed in the field 

like temperature sensor, moisture sensor and PH sensor. It will 

be useful in testing the nature of soil. Here the microcontroller 

used is PIC16F887A. Once the power supply is getting On, 

the microcontroller will test the nature of soil like its 

temperature, ph range and water level. The detected values 

will be displayed in the computer for easily knowing. 

The data collected from these sensors are connected to the 

microcontroller through UART can be transmitted by using 

IoT. In control section, the received data is verified with the 

threshold values. If the data exceeds the threshold value it will 

give warning message in the screen. The values are generated 

in the web page and the farmer gets the detailed description of 

the values. `Our device is able to send soil data to a server on 

the internet and in return to receive commands. It operates 

automatically, polling the sensors attached and periodically 

pushing the sensor readings wirelessly to the database residing 

on the cloud. On the cloud, a server side application crunches 

the stored values to provide a customized feedback tailored to 

each user via a web application. Through internet the person 

can access the details of soil nature in anytime and anywhere. 

VI. HARDWARE REQUIREMENTS 

1.  Power Supply 

2. PIC16F887A 

3. Moisture Sensor 

4. Temperature Sensor 

5. PH Sensor 

6. UART 

7. IOT 

8. Web Panel 

9. Cloud Storage 

10. Internet 

VII. SOFTWARE REQUIREMENTS 

1. MP Lab 

2. Proteus 8 

VIII. HARDWARE IMPLEMENTATION 

 8.1 Power Supply Unit  

           A power supply unit (or PSU) converts mains AC to 

low-voltage regulated DC power for the internal components 

of a computer. Modern personal computers universally use 

switched-mode power supplies. The power supply unit is 

often abbreviated as PSU and is also known as power pack or 

power converter.’ 

8.2 PIC16F877A 

    Microcontroller PIC16F877A is one of the PICMicro 

Family microcontroller which is popular at this moment, start 

from beginner until all professionals. Because very easy using 

PIC16F877A and use FLASH memory technology so that can 

be write-erase until thousand times. The superiority this Risc 

Microcontroller compared to with other microcontroller 8-bit 

especially at a speed of and his code compression. 

 8.3 Moisture Sensor 

  Measuring soil moisture is very important in  agriculture to 

help farmer for managing the irrigation system. Soil moisture 

sensor is one who solves this. This sensor measures the 

content of water. Soil moisture sensor uses the capacitance to 

measure the water content of soil. It is easy to use this sensor. 

Simply insert this rugged sensor into the soil to be tested, and 

the volumetric water content of the soil is reported in percent. 

8.4 Temperature Sensor  

These types of temperature sensor vary from simple ON/OFF 

thermostatic devices which control a domestic hot water 

heating system to highly sensitive semiconductor types that 

can control complex process control furnace plants. 

Temperature Sensors measure the amount of heat energy or 

even coldness that is generated by an object or system, 

allowing us to “sense” or detect any physical change to that 

temperature producing either an analogue or digital output. 

8.5 PH Sensors 

Use the pH Sensor just as you would a traditional pH meter 

with the additional advantages of automated data collection 

graphing, and data analysis. Typical activities using our pH 

sensor include:  

Acid-base titrations 

 Studies of household acids and bases 

 Monitoring pH change during chemical reactions or 

in an aquarium as a result of photosynthesis 

8.6 UART 

A UART (Universal Asynchronous Receiver/Transmitter) is 

the microchip with programming that controls a computer's 

interface to its attached serial devices. The UART usually 

does not directly generate or receive the external signals used 

between different items of equipment. Separate interface 

devices are used to convert the logic level signals of the 

UART. 

8.7 Internet of Things  

The internet of things  means collect  and exchange data 

which is a network of vehicles, buildings, physical devices 

and other items embedded with sensors, electronics, software 

and network connectivity . IOT creates opportunity for more 

direct integration of the physical world into computer based 

systems which results in accuracy, efficiency and economic 

benefit.An IP address is used as a unique identifier by devices 

for integration with the internet. 

8.8 Web Panel 

Sync provides a powerful web-based interface that gives you 

additional features and advanced control over the data located 

within your Sync folder. 
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Accessing the Web Panel 

You can access the web panel directly from the desktop app 

by choosing Go to  Sync.com Web Panel from the system tray 

or menu bar menu. Alternatively you can click Log in at the 

top right corner of the Sync.com website or here. 

8.9 Cloud Storage 

The Internet of Things (IoT) is rapidly changing the world, 

from helping manufacturers to determine when parts need 

replacing, to enabling utility companies to predict regional 

power consumption requirements. But extracting business 

insights from IoT data requires context. Temperature changes, 

humidity, time of year, time of day, the amount of time 

transpired–all potentially impact your operations, and what 

your data is really telling you. 

Storing all the data collected by IoT sensors and other sources 

over time provides the context you need for real business 

transformation. But at what cost? And as the months turn into 

years, your storage costs will only go up. 

IX. SOFTWARE IMPLEMENTATION 

9.1 MP LAB 

MPLAB is a proprietary freeware integrated development 

environment for the development of embedded applications 

on PIC and dsPIC microcontrollers, and is developed by 

Microchip Technology 

9.2 PROTEUS 8 

The Proteus Design Suite is an Electronic Design Automation 

(EDA) tool including schematic capture, simulation and PCB 

Layout modules. It is developed in Yorkshire, England by Lab 

centre Electronics Ltd with offices in North America and 

several overseas sales channels. The software runs on the 

Windows operating system and is available in English, 

French, Spanish and Chinese language. 

 

X. CONCLUSION 

The remote monitoring of the soil pH rate, moisture 

level and its temperature rate has been done with the very 

minimal cost. The values can be viewed by the farmer’s 

anywhere in the world at any time. Hence this system gives 

more accurate pH rate and temperature rate of the soil which 

play vital role in the agriculture. The temperature sensor, 

Humidity sensor and soil moisture sensor can be interfaced to 

the microcontroller to assess any further data. A reliable and 

continuous vital sign monitoring system targeted towards the 

each farmer’s land has been successfully built. The resulting 

system was also low in power and cost, non invasive and 

provisional real time monitoring on the agriculture. It is also 

easy to use and provide accurate measurements. 
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