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Abstract: This paper cover the design of fuzzy irrigation system based on AVR microcontroller Atmega 32 to design 

and develop a low cost feature which is based on embedded platform for water irrigation system. The  project designed 

using MATLAB 10, fuzzy logic  and Simulink tools books  the  temperature and soil moisture sensors are used  for 

detect the water quantity present in agriculture and water level sensor used for  detecting  water level in tank the level 

gauge interfaced by electronic  circuit worked as signal conditioner  circuit the  water  from tanks controlled by 

solenoid valve which actuated by relay circuit open and close as the microcontroller output  then the water  transmitted 

to roots zone using pipes line  for  irrigation process . The data from plant farms transmitted to control room by 

wireless networks in which temperature and soil moisture sensors and water level can be monitored and controlled. 
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I. INTRODUCTION 
 

The population growth and environmental change both are 

the most challenges  for the ministry agriculture and the 

governments, many researchers developed in this area  

including, foods production, saving water, and reducing 

the pollution to protects our environments from the 

pollutions that produced by the man in through industry 

and energy production. Universities, research center, 

institute and the governments through the world they 

published many articles and paper in the field of irrigation 

management, irrigation control, solar energy, water safety, 

environmental   management and, yields, vegetables and 

agriculture production management. With the rapid 

development of agriculture in China, crop growth   

required Soil moisture content it’s the basic of yields 

growth, while over soil moisture cause the death of crops’, 

and lot of fertilizer which will cause pollution for water 

and environmental [1]. The development of the electronics 

technology support the technical application in the field of 

agriculture  by controlling , monitoring  of soil moisture 

content had made great progress [2]  A soil moisture 

detection system based on ZigBee  wireless network, and 

all the references only stated monitoring soil moisture 

content and had no control function, set up a small 

farmland data acquisition platform using ZigBee network, 

and obtained information of the solar energy, wind and 

current[3]; achieved a remote monitoring of irrigation 

system through the distributed WSN and GPRS[4]The 

farmers manually control the water supply by tabulating 

the irrigation time of the croups. These process not 

accurate irrigation amounts of water loosed. For this 

reason an automatic irrigation system based on sensing 

technology is required to reduce the cost and to give 

uniformity in water application across the field [5] 
 

Wireless networks   technology used in many field of data 

collection and dad acquisition system because it is reliable  

 

 

data transfer and law cost and energy consumer, by using 

mat lab or any electronics software simulator, flexible 

network can de designed. To save the water and 

controlling irrigation process the wireless and fuzzy logic 

control system can be used for this process the technology 

used in many applications that involve monitoring of real-

time data. In order to optimize the yield and the use of the 

available resources, wireless sensor networks can play a 

relevant role because of their ability of providing real-time 

data collected by spatially distributed sensors. 

 

II. IRRIGATION SYSTEM 
 

Irrigation is the manual application of delivering water for 

growing crops. Irrigation process is pumping the water 

from water source to the crops according to the crops 

need, irrigation system before depending on the farmers 

expert and manual observation of the crops, with the 

growth of the technology they are many techniques of 

irrigation, open channel close channel Surface irrigation, 

Localized irrigation, Drip irrigation and Sprinkler 

irrigation. In this paper drip irrigation with irrigation 

sensor network is used. Two general types of controllers 

are used to control irrigation systems: Open control loop 

systems and closed control loop systems. Open control 

loop systems apply a preset action, such as is done with 

simple irrigation timers. Closed control loops receive 

feedback from sensors, make decisions and apply the 

results of these decisions to the irrigation system, our 

circuit diagrams consist of  microcontroller ATMEGA 32 

for controlling the pumps , tanks and solenoid valves , 

sensor to read temp and another for  humidity’s. The 

controlling process monitored with LCD and computer 

interfaced with the irrigation networks the controller 

controls valves by sending signal to through the driver to 

relay circuit witch turn ON or OF the valves or motors 
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according to the fuzzy logic programs. This type of 

irrigation allows the irrigate at the right time, saving water 

and improves crop performances.  

 

III. DATA ACQUISITION  SYSTEM 

 

The data acquisition  system required to monitoring over 

all field  in each Green house and then sending the data to 

control room   the data may transferred by wire or wireless  

network for wireless networks sensor the ZigBee protocols 

are used. The control system development to using one 

sensor for both temperature and soil moisture that can be 

placed on roots zone for monitoring the temperature and 

moisture of soil, by using feedback control mechanism 

with a centralized control unit which regulates the flow of 

water on to the field in the real time based on the 

instantaneous temperature and moisture values [7]. The 

proposed Fuzzy logic controller based controller was 

prototyped using MATLAB.  The input parameters like air 

temperature, soil moisture are tabulated as in figure and 

the result of different reading used in the design of fuzzy 

logic controller for drip irrigation system.     

 

 
Control circuit block diagrams 

 

IV. FUZZY LOGIC CONTROLLER 

 

The fuzzy logic irrigation controlled designed and 

simulated by MATLAB software the proposed role three 

rules using IF. 

 

 
Figure 2.   FIS editor 

Then Rules the input of the microcontroller is coming 

from the temperature and soil moisture sensors then 

compared with inference machine data that stored into the 

fuzzy controller each step of the design discussed as in the 

figures. 

 

As in the figure 2. the fuzzy editor is block fund in 

MATLAB fuzzy logic  simulation  consist of dour blocks 

two blocks used for  input signal temp and humidity and 

one for fuzzy controller and the last one used for output of 

fuzzy irrigation controller .   

 

 
Figure 3.   Fuzzy logic rule Editors 

 

Figure 3. Shows the input from the humidity sensor and 

temperature sensor and the out pout of the controller, the 

logic can be selected via ANA, OR, NOT logic functions 

switch can be selected from the rule editor. 

 

 
Figure 4.  9 Rules editor 

 

Figure 5.4. Shows the rule editor is MATLAB widow used 

for insert the input rules to the fuzzy simulator   thus block 

having input, output and selection tools. We select three 

conditions for each sensor and three output condition 

which produced 9 rules.  
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Figure 5.   Membership Function Editor 

 

As in the figure 5 the Membership Function Editor used to 

view the member ship value and the conditions of output. 

 

 
Figure 6. Rule viewer 

 

As in figure 6 Rule is MATLAB widows used for viewing 

the rule value and the response of the fuzzy controller 

according to specific input. 

 

 
Figure 7.   Surface viewer 

Shows the relation between the inputs temperature and 

humidity and the output water controlled for irrigation. 

 

V. SIMULATION RESULT 

 

The fuzzy controller simulated by MATLAB as in figure 8 

signal taken as random number connected to feedback 

signal with summing point, temp signal interred through 

transfer function and humidity through gain 2 and 

followed via transfer functions1, the output for control 

signal shows in figure  

 

 
Figure 8. Fuzzy controllers with two inputs temp and 

humidity 

 

 
Figure 9. Mamdain and Sugeno controllers with three 

memberships 

 

Figure 5.14.  Shows the output of tow controller each with 

three memberships the first one is designed via Mamdani 

method (yellow line) and the second designed via Sugeno 

Method (pink line)  

 

VI. CONCLUSION 

 

This research project was developed to implementing 

irrigation control the key parameters involved in fuzzy 

logic controller, Mamdani and Sugeno algorithms, a photo 

cell water pumping system the irrigation of the field 

through tanks by using control valves. Parameters of 

interest were irrigation control, fuzzy logic controller 
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design, Simulink Control, solar radiation, photovoltaic 

electrical output, and water flow output. Field research 

was carried out on Khartoum Sudan, the data used for 

irrigation controller collected via Soba weather station 

(Sudan University, college forestry and range science), 

from August 2011 to May 2013. 
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