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ABSTRACT 
Irrigation methods adopted for agriculture is vast and also developments were being developed to bring a 

good and efficient system. Systematic and automated irrigation system with embedded logic is the expertized feature 

that recent requirements reveals. Concentrating on the requirements, we developed the embedded system including 

the use of renewable energy for electrical devices and also the applications involved in all the agricultural activities. 

Indicating the temperature of soil and pH level and moisture by measuring and automatic switching of field motors 

for efficient management of irrigation without wasting the water. This also adds the feature of information transfer 

about the field periodically to the authorizer. The use of renewable energy lets the utilization of grid less electricity 

supply in remote areas.  
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1. INTRODUCTION  
  Agriculture is the main trade in India once upon a time. Nowadays, it has been surveyed that it is the fast 

reducing one in India. Lack of support from government and irresponsible actions from the society made the worst 

thing possible. Another side it has been great effort to bring it back with energized ideas and technology. 

Philosophically we can consider the recent situations of farmers dying daily. Death rate also been increasing day by 

day. Involvement of farmers in agriculture also been gradually decreasing, it’s about 7 out 10 are deciding to leave 

agriculture and also looking for something better than this. This lead to the urbanization which would be the great 

threat to the life of agriculture. Several sectors are based on the agriculture also retrieving the income and getting 

down from the economy. This is also one of the main cause of total deterioration in the agriculture. 

     As already said there is another side, where there is development in the technical aspects of agricultural 

sector. Historically it can be seen as cow were replaced by tractors for tilt climbing and also for farming, Canals has 

been built for routing the water to the fields, later motors have been place for long distance water transmission. 

Cattles given maximum part in the agriculture, nowadays it has been used only for dairy products and for also meat. 

There may inventions made purely for the agriculture. Development one side and destruction of agricultural lands 

one side were the current scenario in India particularly in the South India. Still there is some hope on restarting the 

agriculture as in future it may looks demanded highly around the States. Regulations may be brought to remand the 

illegal atrocities towards agriculture. Changes may be brought in the name of schemes. 

      Proposal system wasn’t related to such circumstances but technical support is provided via engineering based 

knowledge. The main intention of our paper is to emulate easiest method of irrigation to bring automated agriculture 

for future generations. Supporting the agriculture reducing the man power and immediate attention towards natural 

calamities acting right through the situation. Secondly introducing the same renewable energy for all the machines 

and devices used. Favouring the efficient use water by management through requirements. The necessary field 

parameters are calculated buy sensing devices and given to the microcontroller which performs the controlling the 

devices based on the field conditions. Reducing man doesn’t mean that it leads to unemployment, basically it reduces 

time to be spent in the field for monitoring instead they can be employed other than field activities.  

      Wireless GSM technology is used in the system to transfer data about the field conditions and working of 

various devices indicating the ON/OFF of the system. Solar energy based system emanating the use of solar power 

for the system to operate. Always the grid less electricity generation and transmission system remains supportive in 

the remote areas. Solar power utilization is effective during the period of harvesting so it will be of great use in 

trapping the power. Great fields also require more amount of power, definitely the trapped power compensates that 

requirements. Placing the specified ratings of equipments and the timely provision of supply makes the complete 

automated irrigation system altering and associating the relevant parameters was the entire system proposed here for 

the beneficial of agriculture and agriculture based industries and small scale industries. 

2. MATERIALS AND METHODS  

          The Microcontroller AT89c52 is used in the system. The specifications include MCU 8-bit memory 

organization derived from 8051 CISC 8KB Flash memory for little high end performance with 5V input and has     

44-Pin configuration designed to interface well with the other peripheral devices. Most of the applications were 

designed on the programming of this microcontroller. 
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Figure.1. Pin configuration 

Interrupts in the AT89c52 were the high monitoring of priority tasks in the microcontroller topology at 

affordable cost. 

      Solar panel with tracking system is provided to trap the required power to operate motors for irrigation, the 

output voltage should be able to compensate all the requirements, definitely it will be of enough to bring the whole 

system energized. The Photo Voltaic technology is used in the panel which is the only principle that can be used. 

The specifications include 24V DC from each panel connecting each panel series we get the multiples of 24 V. 

 
Table.1. Pins details 

      Battery is used to store the trapped energy from the solar panel. Most commonly used batteries are lead acid 

batteries which are more compact for the solar energy storage.  

Table.2. Hardware details 

 
Same as panel battery specification also changes dependent on the requirements. If we take 24V battery it 

gives multiples of 24V. 

      Temperature is one of the main parameter to be sensed to give input to the microcontroller to actuate the 

necessary devices. Temperature sensor used here is with the range where the average values in degrees has been 

registered. 
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Figure.2. LM 35 Circuit 

Constant voltage is given to LM35 sensor when the temperature changes it limits the output voltage with the 

temperature gradient.  

      This sensor is used to define the moisture content in the soil, it works on the principle that measuring the 

dielectric constant value of the soil by that with the reference value, the signal is generated and given to the 

microcontroller, as stated the dielectric constant of the dry high than the wet soil, based on this fact it works. 

 
Figure.3. Moisture Sensor Circuit 

      pH level is very important in case of soil because of the maintenance of suitable supplements with required 

level. It basically indicates whether the soil is becoming acidic or basic. The normal set value is 7 for neutral but 

whatever the level required we can program it as reference value. When it is immersed in a soil the potential of the 

reference electrode doesn’t change with the hydrogen ions. The sample electrode and reference electrode junction 

creates electrical signal based on the hydrogen ions. With the measuring electrode we can measure the potential. 

 
Figure.4. PH Sensor 

      It is the interface between the microcontroller and the motor. It is the array of diodes to divert the signal into 

the required voltage. The reference voltage is 12V to actuate the relay connected with this the specifications is chosen 

depends upon the microcontroller selected. 

 
Figure.5. DC motor 

It is 10 pin Integrated Circuit designed specifically for interfacing the motors with microcontroller. 
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      Boost converter is used to regulate the output of the solar panel and to feed the motors running out in the 

fields. The working involves the DC-DC lossless conversion from the source say solar panel to the IGBT switch via 

inductor. First inductor gets charged to avoid the unnecessary magnitudes of voltage and then the IGBT regulates 

the inductive outage to bring the normal DC voltage and then to capacitor to avoid the unwanted noises. Boosting 

the supply may damage the device in case of over outage from the panel we are regretting the supply by the regulators 

provided for the smooth operation of the system machines and devices. Same place inverters may be placed in case 

the AC machines are used over DC machines. 

 
Figure.6. IGBT Circuit 

      DC motor for pumping is one of the main component used in the system. The main specification incudes: 

36V Input voltage; Power: 0.25 HP-5 HP; Pressure: High Pressure, Medium Pressure, Low Pressure; Pump Head:     

8 Mtr-100 Meter; Suction/Discharge: 800 LTR- 10000 LTR. 

 
Figure.7. DC motor 

      Servo motor finds an application by the step by step operation which is required for sprinkling of the manure 

and in different directions coming from water pump. Working is nothing but the DC motor operations but the electric 

signals are given as pulses. 

 
Figure.8. Servo motar 

      Relays are used as a switches to switch between ON/OFF conditions in the field motors it works on the 

principle of electromagnetic induction. 

 
Figure.9. Relay 

      Global system for Mobile communication is provided to give the condition and working of the smart 

irrigation system to the concern person. It uses the mobile communocation channel for the data transfer. It just sends 

the SMS to the person who needs to be notified about the field. 
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Figure.10. GSM Module 

3. RESULTS AND DISCUSSION  

Solar panel connected in series generate electricity by the Photo Voltaic principle that is when light falls on 

the P-N junction semiconducting materials there occurs the movement of electron by the photo electric effect. These 

electrons movement are collectively directed and accumulated for the current generation which is the output voltage 

from the solar panel. These are stored in the series lead acid batteries. 

 
Figure.11. Solar Battery 

     Microcontroller requires only 12V for operation hence this output voltage from solar panel is converted to 

give required input to the controller. The program in the controller has all the reference values in which the sensor 

inputs are compared and then it gives signals to relays and also to the required measuring devices. Temperature 

sensor senses the temperature of the field and the moisture sensor measures the moisture content in the soil and it is 

pH sensor senses the pH level of the soil. If the values from these sensors exceeds the reference values, then the 

microcontroller acknowledges the display and also the relays to operate the motors. Motors are switched as per the 

signal from the microcontroller. Pumping motor gets energized from the supply to pump the water to the field in case 

of temperature and pH level increases and also when the moisture content in the soil decreases. Sprinkling motor 

simultaneously gets activated to spread all over the field and whenever the action performed for the long time and 

also energy consumed exceeds or else any non-working condition of any devices occurs GSM sends the information 

via communication channel. Boost converter is provided to give boosted voltage to the relay to supply DC motors 

out there in the field. 

 
Figure.12. Block Diagram 

 

 
Figure.13. Project Model 
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4. CONCLUSION  

   Designed a basic and simple but efficient methodology to bring smart irrigation system including the use of 

renewable energy. This system hoped to develop the non-tedious modernized irrigation system for agriculture 

believing that the farmers may be migrated to the technologized future and also bringing back the Back Bone of 

India to straighten for forthcoming centuries. Advantages of using the system is that it monitors the whole field 

covering vast agricultural area and promising the care in the field parameters protecting the crops without fail. 

5. ACKNOWLEDGEMENT  

Funding for the work is team effort, we thank our Department of Electrical and Electronics Engineering for 

the support and also agricultural blogs for the right information provided for the project. 

REFERENCES  

Abhinav Rajpal, Sumit Jain, Nistha Khare and Anil Kumar Shukla, Microcontroller based Automatic Irrigation 

System with Moisture Sensors, Proceedings of the International Conference on Science and Engineering, 2011,        

94-96.  

Ayars J.E, Phene C.J, Hutmacher R.B, Davis K.R, Schoneman R.A, Vail S.S, and Mead R.M, Subsurface drip 

irrigation of row crops: a review of 15 years research at the Water Management Research Laboratory, Agricultural 

Water Management, 42, 1999, 1-27.  

Balaji V.R, Sudha M, Solar powered automated irrigation system, International journal at emerging technology in 

computer science and electronics, 2016. 

Daniel K. Fisher and Hirut Kebede, A low-cost microcontroller-based system to monitor crop temperature and water 

status, Computers and Electronics in Agriculture, Elsevier B.V., 2010, 168-173.  

Fangmeier D.D, Garrot D.J, Mancino C.F, and Husman S.H, Automated Irrigation Systems using Plant and Soil 

Sensors, In: Visions of the Future, ASAE Publication 04-90, American Society of Agricultural Engineers, St. Joseph, 

Michigan, 1990, 533-537.  

Gonzalez R.A, Struve D.K, and Brown L.C, A computer-controlled drip irrigation system for container plant 

production, Hort. Technology, 2 (3), 1992, 402-407.  

Harishankar S, Sathish Kumar R, Sudharsan K.P, Vignesh U, and Viveknath T, Solar Powered Smart Irrigation 

System, Advance in Electronic and Electric Engineering, 4 (4), 2014, 341-346. 

Rajeev G Vishwakarma, Wireless Solution for Irrigation in Agriculture, Proceedings of the International Conference 

on Signal Processing, Communication, Computing and Networking Technologies, 2011, 61-63. 

Suresh R, Gopinath S, Govindaraju K, Devika T, Suthanthira Vanitha N, GSM based Automated Irrigation Control 

using Raingun Irrigation System, International Journal of Advanced Research in Computer and Communication 

Engineering, 3 (2), 2014.   

Yan Xijun, Lu limei, Xu Lizhong, The Application of wireless sensor network in the Irrigation Area Automatic 

System, International Conference on Networks Security, Wireless Communications and Trusted Computing, 2009, 

21-24.  

 

  

  


