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Farms, both public and private, make up the largest irrigated crop in Saudi Arabia by
surface area. Although there have been improvements in sprinkler head technology and
weather assimilation, state-of-the-art irrigation systems do nothing to adjust for
heterogeneous terrain or varying crop environments. In this work, a computationally
lightweight soil moisture movement model is developed, which allows the computation of
optimal irrigation valve scheduling using standard optimization techniques. A prototype
sensor system is produced with the ability to sense local soil moisture conditions, wirelessly
communicate, and independently actuate based on the optimal schedule is centrally
computed. This prototype could then be deployed to control a parallel irrigation systems
covering a total of more than 10,000 ft2. It is shown that crop health can be maintained by
using the topography of the space to take advantage of runoff to provide improved coverage
while using an average of 23.4% less water. We also show that the initial capital and
operating costs of our system could be amortized by our water savings in 13 months while
maintaining and/or improving quality of irrigation and crop health.

INTRODUCTION
As Saudi Arabia suffers from years of a historical drought, coming on the heels of a similar drought in
the south-east of our country, resources have become widely available to promote efficient use of
freshwater. In spite of this, crop irrigation systems continue to operate inefficiently. As Farms makes
up for the largest irrigated crop by surface area [1], improved efficiency will help to alleviate the
freshwater shortages the nation is experiencing. In this work, we identify the cause of these issues to be
an incorrect amount of irrigation applied to the soil surface and create an irrigation system that benefits
from two main contributions. The first is the development of a monitor node with the ability to sense
its environment using a soil moisture sensor, actuate independently based on a centrally computed
schedule, and communicate wirelessly with sister nodes in the environment. The second contribution is
the development of a computationally-efficient moisture movement model that incorporates the
fundamental sources of water movement in an irrigated environment, which is used in coordination
with an optimization framework to determine optimal valve scheduling for the distributed sprinkler
nodes. Using this model-driven approach, we are able to provide more precise irrigation control to crop
areas while reducing system water consumption.

FARM ARCHITECTURE

FULL AUTOMATION MAIN ATTRIBUTES

WIRELESS MANAGEMENT
Figure: 1 shows the various kinds of agricultural architecture in an agricultural land, we see
that we have drip irrigation, we have seasonal crops, clusters lands with multi crops, and
staple lined crops. Usually a farm would only consist on one type of crop were in a farmer
would have to take care of all the requirements of the crop. In a multi crop architecture the
farmer could have the difficulty in monitoring and controlling the various resources like soil
moisture, water consumption and weather attributes, Thus the work in this poster helps solve
this and allow for more optimized agricultural for the best farming needs.

FIGURE: 1 MULTI ARCHITECTURAL AGRICULTURAL LAND

Figure: 2 shows us the wireless management mechanism. With the help of wireless sensor systems we
could monitor the individual attributes of each type of farm. Thus enabling us to maintain and manage
the various crops. Multiple crop architecture allows for multiple productions from one farm type thus
making the agricultural land economically viable in a country like Saudi Arabia were water is the
most expensive resource. Such a system would allow for optimized use of water while increasing the
potential of the farm lands. This could be very useful for poor farmers to help make more money
maximize profits.

FIGURE: 2 MULTI ARCHITECTURAL WIRELESS MANAGEMENT

Figure: 3 shows how full automation can be achieved. Using various Suites of sensors we
can monitor the pressure flow and generate real time alerts. Real time alerts are based on
water level, temperature , soil moisture and wind. This is an open ended system and new
and more alert systems and sensors can be added.

Figure: 4 Shows how us the major 4 attributes of the system, we monitor. Since water conservation is
our up most priority we use a flow meter to monitor the gallons of water that has been released. This
can be set on an automated system system based on crop type and season. It could be manually
altered depending on user requirements.

FIGURE: 3 FULL AUTOMATION MODULES FIGURE: 4 MAIN ATTRIBUTES

FIGURE: 5 A CONCEPTUAL DASHBOARD FOR MONITORING FIGURE: 6  WATER CONSERVATION DATA

CONCLUSION AND FUTURE WORK
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Figure: 5 shows us a conceptual dashboard the dashboard is that is mobile device friendly and allows for
monitoring data on a mobile device while away from the farm. The Figure: 6 shows us our total water
conservation across a certain time period. This is a just hypothesis, based on my literature survey such a system is
possible. We can develop a system like this and have farming automated ,optimized and economized. A perfect
scenario for world hunger, water shortage and drought conditions. A lot of research and development will be
required for this and on going studies will help with future optimization of such a automated farming process.
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