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ABSTRACT

Agriculture is the source of livelihood of majority Indians and it also has a great impact on economy of the
country. In dry areas or in places where there is inadequate rainfall or when a farmer is not aware of how to
use water when there is too much of water storage or when there is no water storage irrigation becomes
tedious. Wireless sensor networks and their application for precision agriculture is an automated irrigation
system used to enhance the use of water for agricultural crops. The system consists of a wireless network that is
the soil moisture sensor and temperature sensor placed under the soil where plants roots are reached which is a
distributed network. The system has a water level sensor which will indicate the presence of water level in tank.
A gateway unit manages the information related to sensors which triggers the actuators, and data is transmitted
using GSM module. A software application was developed by predetermining the threshold values of soil
moisture, temperature and water level that was programmed into an arm controller. The data from GSM is
transmitted /received from/to mobile using software application or normal texting mode which optimizes the use

of water quantity.
Keywords: ARM-7- LPC2148 Controller, Embedded C, Flash Magic, GSM, Keil-Compiler.
I. INTRODUCTION

AGRICULTURE is the need of most of the Indians livelihood and it is one of the main sources of livelihood. It
also has a major impact on economy of the country. A major quantity of water is used for irrigation system and
therefore 85% of available fresh water resources are used for yielding agricultural crops. This resource of water
will decrease day by day and consumption of water will dominate and increase more than 85% in upcoming half
century. This is due to the high growth in population due to this tremendous growth in population there is huge
demand for food. Agriculture is the main source for food production. Using science and technology we need to
implement a method by which there can be limited consumption of water.

Till date many methods have come into existence where water can be limitedly consumed. A method where
monitoring water status and based on status of water whether it is high or low irrigation is scheduled which is
based on canopy temperature of plant, which was captured with thermal imaging. Another method is making use
of information on volumetric water content of soil, using dielectric moisture sensors to control actuators and
save water, instead of the scheduled irrigation at a particular time of day and supplying water only for a specific

duration. This above method just opens the valve and supply water to bedding plants when volumetric content
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of soil will drop below threshold value. In this paper a use of the second method where sensors are placed and
based on that water is supplied to the field and intimated to the farmer using software application.

Wireless sensor networks is also called as wireless sensors and actor network, are distributed spatially
autonomous sensors to monitor physical or environmental conditions as temperature, pressure sound, moisture
etc. and it co-operatively passes these data via network to the main location. WSN is built of few to several
thousand nodes, where each node is connected to sensors each sensor network node has typically several parts: a
radio transceiver with an internal/external antenna, a microcontroller, an electronic circuit for interfacing with
sensors and an energy source such as battery. It has many applications such as area monitoring, health care
monitoring, environmental sensing, earth sensing, air pollution monitoring, forest fire sensing, landslide

detection, water quantity monitoring, natural disaster prevention, music technology.
I1. EXISTING SYSTEM

At present there is emerging global water crisis where managing scarcity of water has become a tedious job and
there are conflicts between users of water. This is an era where human use and pollution of water resource have
crossed the levels which lead to limit food production and low down the ecosystem. The major reason for these
limitations is the growth of population which is increasing at a faster rate than the production of food and after a
few years this population will sum up to 3-4 billion. Thos growth can be seen in countries which have shortage
of water resources and are economically poor. Because of growth in population there is a huge demand to raise
food production by 50% in the next half century to maintain the capita, based on an assumption that productivity
of existing farm land does not decline. The crop water stress index called as CWSI existed around 30 years ago.
This crop water stress index was then integrated using measurements of infrared canopy temperatures, ambient
air temperatures, and atmospheric vapor pressure values to determine when to irrigate using drip irrigation. The
management of these farms which are in greenhouses will require a data acquisition to be located in each
greenhouse and the control room where a control unit is located. These are separated from the production area.
At present, the data is transferred using wired communication called field bus. This data is transferred between

greenhouses and control room. All the problems related here is presented using CAN and ZigBee protocols.
I11. PROPOSED SYSTEM

Here in this paper an experimental scale within rural areas where there is a huge deployment of irrigation system
which is implemented using arm controller and wireless communication. The main of this implementation was
to demonstrate that the automatic irrigation system can be used to optimize /reduce water usage. It can also be a
photovoltaic irrigation system which consists of a wireless network that is the soil moisture sensor and
temperature sensor placed under the soil where plants roots are reached which is a distributed network. The
system has a water level sensor which will indicate the presence of water level in tank.

A gateway unit manages the information related to sensors which triggers the actuators, and data is transmitted
using GSM module. A software application was developed by predetermining the threshold values of soil
moisture, temperature and water level that was programmed into an arm controller. The data from GSM is
transmitted /received from/to mobile using software application or normal texting mode which optimizes the use

of water quantity.
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The communication between sensors and data is through the ZigBee protocol. The receiver unit in this system
has a duplex communication which is based on cellular internet interface which is done using GSM/GPRS

protocol. This is a packet oriented mobile data service which is using 2G and 3G cellular global system for
mobile communication.
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Fig 2.1 Block Diagram

ARM is a family of instruction set architectures for computer processors based on a reduced instruction set
computing (RISC) architecture developed by British company ARM Holdings. A RISC based computer design
approach means ARM processors require significantly fewer transistors than typical CISC x86 processors in
most personal computers. This approach reduces costs, heat and power use. These are desirable traits for light,
portable, battery-powered devices including smart phones, laptops, tablet and notepad computers, and
other embedded systems. A simpler design facilitates more efficient multi-core CPUs and higher core counts at
lower cost, providing improved energy efficiency for servers.

LPC2148 is the widely used IC from ARM-7 family. It is manufactured by Philips and it is pre-loaded with
many inbuilt peripherals making it more efficient and a reliable option for the beginners as well as high end

application developer.
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MAX-232 version of serial 1/O standard is most widely used in PCs, GSM/GPS and several devices. In
MAX232, high and low bits are represented by fallowing voltage ranges. The MAX232 has 2 sets of line drivers
for transferring and receiving data’s shown in fig. The line drivers used for TxD are called T1 and T2, while the
line drivers RxD are designated as R1 and R2. The MAX232 is an integrated circuit that converts signals from
an RS-232 serial port to signals suitable for use in TTL compatible digital logic circuits. The MAX232 is a dual
driver/receiver and typically converts the RX, TX, CTS and RTS signals.

The drivers provide RS-232 voltage level outputs (approx. £ 7.5 V) from a single + 5 V supply via on-chip
charge pumps and external capacitors. This makes it useful for implementing RS-232 in devices that otherwise
do not need any voltages outside the 0 VV to + 5 V range, as power supply design does not need to be made more
complicated just for driving the RS-232 in this case. The receivers reduce RS-232 inputs (which may be as high
as = 25 V), to standard 5 V TTL levels. These receivers have a typical threshold of 1.3 V, and a typical
hysteresis of 0.5 V. The later MAX232A is backwards compatible with the original MAX232 but may operate at
higher baud rates and can use smaller external capacitors — 0.1uF in place of the 1.0uF capacitors used with the
original device.

A GSM modem is a specialized type of modem which accepts a SIM card, and operates over a subscription to a
mobile operator, just like a mobile phone. From the mobile operator perspective, a GSM modem looks just like
a mobile phone. Designed for global market, SIM 300 is a Tri-band GSM/GPRS engine that work on frequency
EGSM (Extended GSM) 900 MHZ, DCS(Digital cellular service) 1800 MHZ and PCS (Personal
Communication Services) 1900 MHZ . SIM 300 provides GPRS multi-slot class 10 capability and support the
GPRS (General Packet Radio Service) coding schemes CS-1, CS-2, CS-3 and CS-4.with a tiny configuration of
40mm x 33mm x 2.85mm, SIM 300 can fit almost all the space requirement in your application, such as smart
phone, PDA, phone and other mobile device. The physical interface to the mobile application is made through a
60 pins board-to-board connector, which provides all hardware interface between the module and customer’s
boards expect the RF antenna interface.

AT commands are instructions used to control a modem. AT is the abbreviation of Attention. Every command
line starts with 'AT" or "at’. That is why modem commands are called AT commands. Many commands that are
used to control wired dial up modems, such as ATD(Dial), ATA(answer), ATH(hook control) and ATO(return
to online data state), are also supported by GSM/GPRS mobile phones. Besides this common AT commands
set GSM/GPRS mobile phones support an AT command set that is specific to the GSM technology, which
includes SMS related commands, like AT+CGMS (send message), AT+CMSS (send message from the storage),
AT+CMGL (list messages) and AT+CMGR (read messages).Note that the starting "AT" prefix that informs the
modem about the start of a command line. It is not the part of the AT command name. For example D is the
actual AT command name in ATD and +CMGS is the actual AT command name in AT+CMGS, however some
books and websites use them interchangeably as the name of an AT command.

A Liquid Crystal Display (LCD) is a thin, flat display device made up of any number of colors or monochrome
pixels arrayed in front of a light source or reflector. It is preferred by engineers because it uses very small
amount of electric power. Liquid crystal display (LCD) offers several advantages over traditional cathode ray
tube that makes them ideal for several applications. Of course LCD’s are flat and they use only a fraction of
power required by cathode ray tubes. They are easier to read and more pleasant to work with for long periods of

time. There are several tradeoffs as well, such as limited view angle, brightness and contrast, not to maintain
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high manufacturing cost. 16x2 LCD is used in this project to display data to user. There are two rows and
sixteen columns. It is possible to display 16 characters on each of the 2 rows. It has registers, command and data
register.

Float Sensor is an electrical ON/OFF Switch, which operates automatically when liquid level goes up or down
with respect to specified level. The Signal thus available from the Float Sensor can be utilized for control of a
Motor Pump or an allied electrical element like Solenoid, Lamps, and Relays etc. Float Sensors contain
hermetical sealed Reed Switch in the stem and a permanent Magnet in the Float. As the Float rises or falls with
the level of liquid the Reed Switch is activated by Magnet in the Float.

You can measure temperature more accurately than a using a thermistor. The sensor circuitry is sealed and not
subject to oxidation, etc. The LM35 generates a higher output voltage than thermocouples and may not require
that the output voltage be amplified.

This is a water pump and valve where both are in a single component. A pump is driven using a voltage of 12V.
This is interfaced to the arm controller indirectly using relay. This relay triggers the 12v voltage and interfaces
with arm controller. Then the pump is driven and water is supplied using valve present in that component.

Relay is an electrically operated switch. It is used for voltage conversion from 12V to 5V. It consists of normal
open, normal close and common pins on one side and on another side it has ground, enable and 12V where input
is given to arm controller and Normal open and common are shorted and given to one end of pump.

Soil moisture sensors measure the water content in soil. A soil moisture probe is made up of multiple soil
moisture sensors. This Soil Moisture Sensor can be used to detect the moisture of soil or judge if there is water
around the sensor, let the plants in your garden reach out for human help. Insert this module into the soil and
then adjust the on-board potentiometer to adjust the sensitivity. The sensor would outputs logic HIGH/LOW
when the moisture is higher/lower than the threshold set by the potentiometer. With help of this sensor, it will be

realizable to make the plant remind you: Hey, | am thirsty now, please give me some water.
V. WORKING

The working of the system is as follows: ARM microcontroller is interfaced with soil moisture sensor, water
level sensor, GSM, LCD, Temperature sensor and water pump. First initialize GSM and wait until it obtains the
network. The green light indicates GSM is ON and red light indicates the network strength. Once it obtains
complete network there will be delay in blinking of red light. Then initialize LCD, it will display all the
statements given in code such as title, and the status of field regarding pump and tank storage.

Using the inputs from soil moisture sensor and water level sensor we turn ON the water pump manually as well
as automatically. When the soil is moisturized and soil moisture sensor senses moisture presence it keeps the
pump off and when it senses absence of moisture it switches on the pump and supply water to field. Then we
need to continuously monitors the sensors and based on that we take some actions. It supplies water until it
again sense the presence of moisture, once it senses moisture is present is switches of the pump. Water level
sensor gives the presence of water in tank whether it is high or low. Temperature sensor gives room
temperature. This whole process is automatic process of irrigation system using wireless sensor networks and
GSM module.
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Fig.2 Irrigation System

Now we look at the software application part of the irrigation system which is a manual process.

USER HAND-HELD DEVICE
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Fig.3 Software Application
This software application is written using JAVA code which has 2 main options pump on/off and status. This is
done using GSM which can be used from any place framer is. Then he clicks on pump off it sends a message
and informs to switch off the pump which will then intimate by sending a SMS that pump is switched off. Then
farmer clicks on pump ON here 2 activities take place: If the field is wet and when farmer switches on the
pump, it will inform to switch on and intimates by sending a SMS that pump is ON but it senses that field is wet
and switches the pump off and intimates pump off by sending SMS. If the field is wet and when farmer clicks
on switch ON pump it will inform to switch ON pump and intimates by sending a SMS that pump is on. If
farmer wants to know the status of field whether the soil is dry or wet and tank storage is low or high, farmer
can get to know these details by clicking on status. Farmer will receive a message as tank is empty/full and
water storage is high/low. There is another method controlling field: If a farmer is not having an android mobile
and farmer has no software application, a farmer can use normal mobile by sending normal text messages as
follows:
$1- indicates pump ON.
$2- indicates pump off.
$3- indicates status.
ALGORITHM
1.) INITILAISE GSM:

unsigned char cmd_1[]="AT" //attention command
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unsigned char cmd_2[]="ATEQ"; //charecters not echoed

unsigned char cmd_3[]="AT+CNMI=2,1,0,0,0"; //procedure for message reception from the n/w
unsigned char cmd_4[]="AT+CMGF=1"; //set text mode

unsigned char cmd_6[]="AT&W"; //modification saving in eeprom

2.) UART INITIALISE:

PINSELO|=0X000000005;

UOLCR=0X83;

UODLL=0X61;

UODLM=0XO00;

UOLCR=0X03

3.) ARM:

PINSEL1|=0X15400000;

ADCR =0X00200404; // FRM MSB- SCBITS=1,0PNL MODE, 8BITMOD,CLK FREQ,4th CHANNEL
ADCR|=0X01000000;

while(!(ADDR & 0X80000000)); //WHEN DONE BIT IS NOT HIGH BE HERe val=ADDR,;

val>>=6;

val&=0x000003ff;

val=val/5;

return(val);

4.) IODIR1 = 0X00200000; // FOR WATER PUMP

IODIRO &=0x00100000; //// for water float

if(water_float1==0X00100000) //// for water float

IODIRO & = 0x00000400; ////for moisture if(moisture==0X00000000) ////p0.10 for moisture

e Irngation System

IRRIGATION SYSTEM
PUMP

pump off

Status

Fig 4 Android Application
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The simulation part is as follows:

WATER PUMP OFF

TANK IS EMPTY
MOISTURE PRESENT
WATER PUMP ON

WATER PUMP ON

TANK IS FULL

MOISTURE PRESENT

Fig 5 Simulation User Receives Messages
VI. ADVANTAGES

The system is very economical in terms of hardware component and power consumption. The system helps in
saving of water and electricity. It can be implemented in large agricultural areas. With the help of GSM user can
control the motor from anywhere by just sending SMS. The system helps in labor problem when there are no
labors to work and eliminates man power. System can be switched into manual mode whenever required. It is

useful to all climatic conditions and all types of irrigation.
VII. APPLICATIONS

Irrigation can be done in fields, gardens, farms etc. It is efficient for varieties of crops. This implementation can
be used for patient monitoring. The software application developed for this system can be used for household

works such as tank storage. This system can be operated automatically as well as manually.
VIIl. FUTURE SCOPE

Rain gun sensor can be added so that when it rains there won’t be floods and this shield the field and avoids
floods. Rain water harvesting can be done and this harvested water can be used to irrigate fields. Hooters can be
used so that it gives siren at various occasions such as intrusion detection, floods etc. Using IR sensors any

object passing into fields can be detected and alerted.
IX. CONCLUSION

The automated irrigation system implemented is very feasible and cost effective. The system is very economical
in terms of hardware component and power consumption. The system helps in saving of water and electricity. It

can be implemented in large agricultural areas. With the help of GSM user can control the motor from anywhere
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by just sending SMS. The system helps in labor problem when there are no labors to work and eliminates man
power. System can be switched into manual mode whenever required. It is very useful in all climatic conditions
and all types of irrigation. In this solar power can be made use of where cost of electric power would be

expensive. It can be implemented for variety of crops.
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