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ABSTRACT: in the world of advance electronics life of human beings should be simpler hence 

to make life simpler and convenient, an advanced water deployment system is necessary. It will 

be proposed to optimize water use for agricultural crops. Agriculture utilizes 85% of available 

fresh water resources worldwide, and this percentage will continue to be dominant in water 

consumption because of population growth and increased food demand. Hence there is an urgent 

need to create strategies based on science & technology for sustainable use of water so I have 

proposed advanced water deployment system. In this system combined action of wireless sensor 

network & embedded system is used in the irrigation. This paper describes proposed GSM 

(Global System for Mobile Communication) based irrigation monitoring and control system. The 

main aim of work is to simplify the method of irrigation automatically using android mobile 

phone. The proposed embedded system for automatic irrigation has a wireless sensor network 

placed in root zone of the plant for real time infield sensing & control of an irrigation system. In 

the proposed system the temperature, humidity & soil moisture will be measured and it will be 

displayed for information of further action taken in consideration. This system helps the farmer 

to save water as well as reduce effort of the farmer for irrigation. It is observed that for the first 

time an android app inventor used in the irrigation system, which give the facilities of displaying 

& controlling the parameters. Android mobile phones have almost become an integral part of 

human life serving multiple needs of humans. This application makes use of GSM to inform the 

user about the exact field condition. The information is passed in the form of SMS.    
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1. INTRODUCTION: 

 
The Irrigation is the artificial application of water to the soil for assisting in growing crops. It 
minimizes the use of water & fertilizer by allowing water to drip slowly to the roots of plants, 
either onto the soil surface or directly onto the root zone due to which a large quantity of water is 
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saved & also the fertilizer which comes to the plant with the water. In agriculture, various 
parameters including soil type and temperature vary dramatically from one region to the other 
and therefore any irrigation system must be flexible. [3]. 
Agriculture uses freshwater resources worldwide, which is dependent on the monsoons, and it is 

not a reliable source of water, so there is an urgent need for water deployment system to sustain 

use of water & provide water to the farms according to their moisture, temperature and soil types 

& fertilizers. [3] 

In this project, a wireless sensor network based intelligent system will be proposed and then 

applied for monitoring of soil, temperature & humidity. The motivation of developing this 

system came from the countries where economy is depends on agriculture and the climatic 

conditions lead to lack of rains. The farmers working in the farm lands are dependent on the rains 

and bore wells. The network consists of sensing stations & a weather station. Each of the sensing 

station contained data logger, a soil temperature sensor & zigbee communication. The 

development of WSN based on microcontrollers & communication technologies can improve the 

current methods of monitoring to support the response in real time. The main aim of 

implementation will to demonstrate that the water deployment system can be used to reduce 

water use. The soil moisture & temperature sensors deployed in plant root zones. The sensor 

measurements are transmitted to a microcontroller based receiver. This gateway permits the 

automated activation of irrigation when the threshold values of soil moisture & temperature are 

reached. The communication between the sensor nodes & data receiver is via Zigbee protocol. 

Zigbee is the new wireless technology, it uses 2.4 GHz frequency band with having IEEE 

802.15.4a protocol. When we are receiving this information from the wireless sensor network we 

want to monitor the parameters & control this parameter wirelessly form remote station. It is 

possible that the internet connection allows the data inspection in real time, where soil moisture 

& temperature levels are displayed. [1], [4], [6]. 

 
2. LITERATURE REVIEW: 

 

After the research in the agricultural field, researchers found that the yield of agriculture goes on 

decreasing day by day. Use of technology in the field of agriculture plays important role in 

increasing the production as well as in reducing the extra man power efforts. Some of the 

researchers tried for betterment of farmers and provides the systems that use technologies which 

are helpful for increasing the agricultural yield. Some of such researches carried out in field of 

agriculture are summarized here. 

N. G. Shah & I. Das developed a system for precision irrigation using sensor network mainly 

aimed for monitoring soil moisture and estimating evapotranspiration by considering soil 

moisture, soil temperature and relative humidity as parameters for measurement. The objectives 

of the system were to provide precision agriculture and irrigation, to increase the agricultural 

production, to provide precise monitoring system and to use resources at the fullest extends so as 

to give efficient system. The system was analyzed for 3-4 months for calculating 

evapotranspiration rate. For more precise results, the system should be analyzed for 3-4 seasons. 

[2] 

Some of the researchers developed a remote monitoring system in agricultural greenhouse using 

wireless sensor and short message service (SMS).[3] The system was applied to strawberry farm 

and has capability to measure different levels of temperature and thus providing the necessary 

information to the farmers so that early precaution steps can be taken. System was divided into 

four parts namely data acquisition, data communication, data presentation and alert notification 



International Journal of Emerging Trends in Engineering and Development             Issue 5, Vol. 4 (June.-July. 2015)           

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 515 
 

which also allowed the reverse communication i.e. from farmer side to the base station. The 

system was cost effective and reliable. The system can be made more effective by considering 

other environmental parameters and by using recent technologies such as artificial intelligence, 

neural network, etc. [4] 

In the last two decades, with the development of wireless technologies, several researches 

focused on autonomous irrigation with sensors in agricultural systems. Amongst these works, a 

micro sprinkler system has a different place, and it was designed for latching the controlled 

solenoid valves in a citrus orchard with wireless sensors. Afterwards, soil moisture sensors and 

sprinkler valve controllers are being used for site-specific irrigation automation. The advantages 

of using wireless sensors are having the reduced wiring and piping costs, and easier installation 

and maintenance in large areas. After the usage of wireless technology began in agricultural 

irrigation, a trial was made to involve different types of equipment’s in such instrumentations. In 

terms of controllers, were designed microcontroller site-specific irrigation, wireless monitoring 

system was implemented with a field programmable gate array. [1], [3], [4]. 

 

3. IMPLEMENTATION: 

 
Advanced Water Deployment system And System Description 

 

Fig.3.1 shows Configuration of the Advanced Water Deployment system, i.e. the whole system 

architecture, which consists of two components, wireless sensor units (WSUs) and a wireless 

information unit (WIU), and linked by radio transceivers that allowed the transfer of soil 

moisture and temperature data, implementing a WSN that uses ZigBee technology. The WIU has 

also a GSM module to transmit the data to a smart phone via the public mobile network. The 

information can be remotely monitored through Internet access devices. [1]. 

 

 
 

 
FIG 3.1: Configuration of the Advanced Water Deployment system 
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3.1 HARDWARE DESIGN OF WSU 

A. Wireless Sensor Unit: 

 
A WSU is comprised of a RF transceiver, sensors, a microcontroller, and power sources. Several 

WSUs can be deployed in-field to configure a distributed sensor network for the automated water 

deployment irrigation system. Each unit is based on the microcontroller PIC16F877 that controls 

the radio modem ZigBee and processes information from the soil-moisture sensor and the 

temperature sensor. These components were selected to minimize the power consumption for the 

proposed application. [4] 

 

 

 

FIG 3.2:Block diagram of the Wireless Sensor Unit 

 

3.1.1 PIC16F877 Microcontroller: 

 

8-bit microcontroller with 40-pins flash microcontroller that operate in a range 2.0 to 5.5 V. It 

has high performance RISC CPU, interrupt capability, direct, indirect and relative addressing 

modes, 8K flash Program Memory, 368 bytes of data Memory (RAM), 256 EEPROM data 

Memory, Programmable code protection & power saving sleep mode. [1]. 

 

 

 

 

Fig 3.3 : PIC16F877 Microcontroller 
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3.1.2 Zigbee Modules : 

 

ZigBee (over IEEE 802.15.4) technology is based on short range WSN and it was selected for 

this sensor network because of its low cost, low power consumption, and greater useful range in 

comparison with other wireless technologies.The ZigBee devices operate in industrial, scientific, 

and medical 2.4-GHz radio band and allow the operation in a networking architecture.[1], [4]. 

 

3.1.3 Sensors used: 
 

Table1 : Sensors used & its features 
 

 
 

 

3.2 HARDWARE DESIGN OF WIU 

A. Wireless Information  Unit: 

 

The soil moisture and temperature data from each WSU are received, identified, recorded, and 

analyzed in the WIU. The WIU consists of a master microcontroller ARM7 LPC2138, a Zigbee 

radio modem, a GSM module SIM900, an RS-232 interface. The WIU can be located up to 100-

m line-of-sight from the WSUs placed in the field. All the WIU processes can be monitored 

through the RS-232 port. The WIU includes a function that synchronizes the WSUs at noon for 

monitoring the status of each WSU. [1] 
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FIG 3.4: Block diagram of the Wireless Information Unit. 

 

3.2.1   Master Microcontroller ARM7LPC 2138: 
 

ARM7 LPC 2138 designed to enable easy development of real time applications, testing & 

monitoring of various solutions. The LPC 2138 µC are based on a 32/16 bit ARM7 TDMI CPU 

with real time emulation. Due to their tiny size & low power consumption this µC are ideal for 

this application. [2]. 

 

 
 

 Fig 3.5: ARM7LPC 2138 

 

 
3.2.2 GSM Module SIM900: 

 
The SIM900 is a complete quad band GSM/GPRS solution in a SMT module which can be 

embedded in the customer applications. It can communicate with controllers via AT commands. 

This module support software power on & reset. It is designed with a very powerful single chip 

processor & it has low power consumption. [3]. 
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IV. CIRCUIT DIAGRAM & PCB LAYOUT 

Orcad software tool suite used primarily for electronic design automation. In this proposed 

project version 9.1 of the orcad suite is used to create circuit schematics. It includes a schematic 

editor, a circuit simulator and a PCB designer. 

 

 
 

FIG 4.1: Circuit diagram of Transmitter& Receiver 

 

 
 PCB LAYOUT OF DESIGN: 
 

Protel 99SE is the latest version of protel’s integrated board level design system used in this 

project to build PCB layout. It gives fast application & design document opening, more 

responsive performance & more efficient memory usage. 

 

 
 

FIG 4.1: PCB Layout of Transmitter& Receiver 
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V.     SIMULATION 

 

Proteus is one of the most famous simulators will be used in this project. It can be used to 

simulate almost every circuit on electrical fields. It is easy to use because of the GUI interface. 

The ISIS schematic view of power supply is shown in Fig. 5.1 

 

 

 
 

FIG 5.1 ISIS Schematic view of power supply 

 

 

VI. SOFTWARE IMPLEMENTATION 

 

MPLAB X IDE software used for coding of PIC microcontroller because it supports editing, 

debugging & programming of microchip 8 bit, 16 bit & 32 bit PIC microcontrollers.  

The programming in C language that will convert in assembly language program using Keil 

µVision4 compiler. It is basically used for coding of ARM7 microcontroller. 

 
 
 
6.1 FLOWCHART OF THE SYSTEM: 

 
Flow chart shown in Fig 6.1 shows that flowchart of the system. First block is initialization of 

the system. If we set the threshold value of parameters in the mobile then it will read the 

parameters if soil moisture contains less than the threshold, it indicates that there will be 

requirement of water for the plants. Then DC pump will be turn on & if the sensed value is above 

a certain limit then pump will switches off. 
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FIG 6.1 Flowchart of system 

 

 

6.2 ALGORITHM: 

 
 For slave unit 1 & 2: 

 
Step1: start the process. 

Step2:  Initialization of port pin, LCD, zigbee. 

Step3: Read temperature, humidity & moisture. 

Step4: If request from master comes then send tem perature, humidity & moisture. 

Step5: Go to step 3 

Step6: stop the process. 

 
 For Master unit: 

 
Step1:start the process. 

Step2: Initialize LCD, GSM, and zigbee. 

Step3: After 5 seconds send request to slave unit 1 to get its parameter. 

Step4: if slave unit 1 responds to master request, it will send its parameters to master & master 

will display it. 

Step5: After next 5 seconds send request to slave unit 2 to get its parameters. 

Step6: if slave unit 2 responds to master request, it will send its parameters to master & master 

will display it. 

Step7: After every 1 minute send parameters of slave 1 and slave 2 to smart phone. 

Step8: Go to step 3. 

Step9: stop the process. 
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VII. RESULT & DISCUSSION 

 
The proposed work will follow the procedure: 

All sensors will determine the moisture level, humidity & temperature at the root zone. Then 

these data will be wirelessly transmitted to the receiver by using zigbee module. These 

parameters will be received, identified & recorded at the receiver side & then it will be 

transmitted to the smart phone by using GSM module.  

The app inventor is a visual, drag & drop tool for building mobile apps on the android platform. 

The app is a text “answering machine”. The schematic view of an android app will be used for 

AWDS is shown in Fig. 7.1. 

 

 
 

Fig 7.1: APP Inventor Schematic view 

 
VIII. CONCLUSION 

 

           The proposed advanced water deployment system for irrigation will be found to be 

feasible & cost effective for optimizing water resources for agricultural production. This system 

uses both GSM & zigbee technology which eliminates the cost of network usage to a great 

extent. By using Zigbee technology it will be possible to send as well as receive all the 

information easily.  

           The microcontroller based this irrigation system will monitor the activities of irrigation 

system efficiently & it has some advantages such as it saves lot of  time of farmer, can be 

adjusted to variety of specific crop needs & preventing moisture stress of trees. It will avoid over 

irrigation, under irrigation & top soil erosion. The proposed system can be used for agricultural, 

horticultural lands, parks, gardens irrigation. The configuration of the irrigation system allows it 

to be scaled up for larger greenhouses or open fields.  
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