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Abstract - Irrigated agriculture is one of the primary water consumers in most parts of the world. With developments in
technology, efforts are being channelled into automation of irrigation systems to facilitate remote control of the irrigation
system and optimize crop production and cost effectiveness. This project describes an on-going work on GSM based
irrigation monitoring and control systems. The objective of the work is to provide an approach that helps farmers to easily
access, manage and regulate their irrigation systems for the water needs of crops using SMS technology for data
transportation. On different cellular networks revealed an average response time of 16 seconds from the time of SMS request
to the controller system to read data or activate the irrigation system through data processing and submission to user. The
GSM based irrigation system may offer users the flexibility to regulate and control the operations of their irrigation systems
with little intervention to reduce runoff from over watering for improvement in crop yield.

Index terms - Linux, BeagleBone, GSM, DAS, Irrigation

I. INTRODUCTION ® Minimize the power and time wastage

Irrigated agriculture is one of the primary water I11. DRIVER CIRCUIT FOR FAN:

consumers in most parts of the world.

With developments in technology, efforts are being Digital systems and microcontroller pins lack
channelled into automation of irrigation systems to  sufficient current to drive the circuits like relays,
facilitate remote control of the irrigation system and  buzzer circuits, DC fans etc. While these circuits

optimize crop production and cost effectiveness. require around 10milli amps to be operated, the
This project describes an on-going work on GSM microcontroller’s pin can provide a maximum of 1-
based irrigation monitoring and control systems. 2milli amps current. For this reason, a driver such as

The objective of the work is to provide an approach ~ a power transistor is placed in between the
that helps farmers to easily access, manage and microcontroller the device.
regulate their irrigation systems for the water needs of

crops using SMS technology for data transportation. Yoo
1. OBJECTIVE g
10K
The prime objectives of new wireless generation 0 - FAN

agriculture system are:

® Remote monitoring
Data from sensors (soil moisture)
¢ Remote control
Switch Motor ON/OFF
Study of Embedded Linux architecture.
Understanding of the GSM Interface with Beagle

GROUND

Fig 1:Driver Circuit for Fan

bone.

® Use of the open source code in the agriculture  The operation of this circuit is as follows:
application. The input to the base of the transistor is applied from

* Reduce the cost of the agriculture devices using  the microcontroller port pin P1.0. The transistor will
the royalty free softwares. be switched on when the base to emitter voltage is
Understanding of Data Acquisition system. greater than 0.7V (cut-in voltage). Thus when the
Run agriculture application on the Linux  voltage applied to the pin P1.0 is high i.e., P1.0=1
platform. (>0.7V), the transistor will be switched on and thus

e To control agricultural motor through Short  the fan will be ON.
Message Service.

* Toeliminate the need of being physically present  \When the voltage at the pin P1.0 is low i.e., P1.0=0
in any location for tasks. (<0.7V) the transistor will be in off state and the fan
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will be OFF. Thus the transistor acts like a current alike license. The board was designed
driver to operate the fan accordingly. using Cadence or CAD for schematics and Cadence
Allegro for PCB manufacturing; no simulation
Fan interfacing with the Microcontroller: software was used

VII. TETHERED TO APC

In this configuration, the board is powered by the PC
via the provided USB cable—no other cables are

) required. The board is accessed either as a USB
. o DRUVER T storage drive or via the browser on the PC. You need
to use either Firefox or Chrome on the PC, IEx will
not work properly. Figure 3. shows this
configuration.

th

Fig 2 : Fan Interfacing with microcontroller

IV. SIMULATION/ EXPERIMENTAL SET UP

Figure 3. Tethered Configuration

All the power for the board is provided by the PC via
the USB cable. In some instances, the PC may not be
able to supply sufficient power for the board. In that
case, an external 5VDC power supply can be used,
but this should rarely be necessary.

VIll. Key Components

Figure 4 below shows the locations of the key
components on the PCB layout of the board.

MANIMTAICTION

V. METHODOLOGY

e  GPIO Interface
e USB-UART Interface
e Embedded Linux

VI. BEAGLE BONE BLACK SYSTEM:- Sz

The Beagle Boardis a low-power open-source
hardware single-board computer produced by Texas
Instruments in association with Digi-Key and Newark
elementl4. The Beagle Board was also designed Figure 4. Key Components

with open source software development in mind, and

as a way of demonstrating the Texas e Sitara AM3359AZCZ100 is the processor for

Instrument's OMAP3530 system-on-a-chip. the board.

e Micron 512MB DDR3L is the Dual Data Rate
The board was developed by a small team of RAM memory.
engineers as an educational board that could be used e TPS65217C PMIC provides the power rails to
in colleges around the world to teach open source the various components on the board.

hardware and software capabilities. It is also sold to
the public under the Creative Commons share-
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e SMSC Ethernet PHY is the physical interface
to the network.

e Micron eMMC is an onboard MMC chip that
holds up to 2GB of data.

e HDMI Framer provides control for an HDMI or
DVI-D display with an adapter

IX. BEAGLEBONE BLACK HIGH LEVEL
SPECIFICATION

This section provides the high level specification of
the BeagleBone Black. Block Diagram

Figure c below is the high level block diagram of the
BeagleBone
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s
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Fig 5. BeagleBone Black High Level Specification

SUMMARY

The extensive capabilities of this system are what
make it so interesting. From the convenience of a
simple cell phone, a farmer is able to control and
monitor the motor in the agricultural field virtually
from any distance. This makes it possible for the
farmers to be rest assured that their motor activity is
secure and that better water management can be made
through the use of this project. The project will allow
for improving the efficiency of the irrigation process.

CONCLUSION

In implementation of a GSM based irrigation
controller system for monitoring and control of
irrigation systems using SMS technology this
enables users to take advantage of the globally

deployed GSM networks with its low SMS service
cost to use mobile phones and simple SMS
commands to manage their irrigation system. It will
be possible for users to use SMS to monitor directly
the conditions of their farmland, schedule the water
needs of crops, automatically control watering, and
set control operational conditions in accordance with
the water needs of crops. This will help minimize
overwatering and crop production cost. Further, it
will help users to take advantage of the prevailing
GSM networks to provide value added services
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