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Abstract - This paper is focused on developing an automatic irrigation system using an esp8266 board with internet as well as 
Bluetooth remotely controlled by any android OS cell phone and smart Bluetooth device respectively. So, the agricultural lands are 
irrigated automatically without physical presence of farmer. As technology is advancing so irrigation is also getting smarter. 
Modern irrigation pumps are gradually shifting from conventional features switches to centralized control system, involving 
remote controlled switches. Presently, conventional pump switches located in different part of the agricultural land are makes it 
difficult for the user to go near them to operate and physically present on those areas. Even more it becomes more difficult for the 
elderly or physically handicapped people to do so. Remote controlled irrigation automation system provides a most modern 
solution with cell phone and smart device for those people who want to do agriculture without physically present on the place. 
Along with this automated irrigation facility, our project also provides buzzer triggered alarm system for fences rather than 
electric fences to ensure the safety of animals as well as crops. The intruder alert notification is sent through mobile application to 
alert the user, hence ensuring the safety of crops. 
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1. INTRODUCTION  
 
Growth in the agricultural sector is necessary for the development of the economic condition of the country. Unfortunately, 
many farmers still use the traditional methods of farming which results in low yielding of crops and fruits. Thus, in order to 
improve the yield, it’s beneficial to make use of the automatic machinery rather than the current traditional approach and 
thereby depend less on manpower. 

Here our project is introduced to eliminate all the problems the farmers face in the traditional methods in various ways. Our 
project has introduced an irrigation system where the water can be supplied to the large area of plantations easily through a 
mobile application and smart Bluetooth device which can trigger a water pump as well as gate valves. Another application of 
our project is that we can determine the water level of the tank and hence measure the quantity of water and fertilizer to be 
supplied to the crop. We have also installed alarm trigger sensors to the fence rather than using an electrical fence, which as an 
extra feature of sending notifications giving the intruder alert to the user. 

2. EXISTING SYSTEMS  
 
2.1 IoT based crop field monitoring and irrigation automation. 
 

In this work, a system is developed to monitor crop-field using sensors (soil moisture, temperature, humidity, Light) and 
automate the irrigation system. The data from sensors are sent to web server database using wireless transmission. In server 
database the data are encoded in JSON format. The irrigation is automated if the moisture and temperature of the field falls 
below the brink. In greenhouses light intensity control can also be automated in addition to irrigation. The notifications are sent 
to farmers’ mobile periodically. The farmers’ can able to monitor the field conditions from anywhere. This system will be more 
useful in areas where water is in scarce. This system is 92% more efficient than the conventional approach. They developed a 
system using sensors to monitor the crops. The use of wireless transmission of sensor data from the field and storing it on a 
database along with control through mobile application proposed a proof of concept to automate the irrigation system. 

In their system the use of NRF24L01 for wireless transfer of data is different from our system where data is transferred 
through our Wi-Fi module ESP8266, Hc12 and then uploaded to cloud. 
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2.2 Automated irrigation system using a wireless sensor network and GPRS module 
 

[4] An automated irrigation system was developed to optimize water use for agricultural crops. The system has a distributed 
wireless network of soil- moisture and temperature sensors placed in the root zone of the plants. In addition, a gateway unit 
handles sensor information, triggers actuators, and transmits data to a web application. An algorithm was developed with 
threshold values of temperature and soil moisture that was programmed into a microcontroller-based gateway to control 
water quantity. The system was powered by photovoltaic panels and had a duplex communication link based on a cellular-
Internet interface that allowed for data inspection and irrigation scheduling to be programmed through a web page. The 
automated system was tested in a sage crop field for 136 days and water savings of up to 90% compared with traditional 
irrigation practices of the agricultural zone were achieved. They developed an automated irrigation using solar power for 
organic that are geographically isolated. Their work on internet controlled duplex communication system holds a good 
decision-making concept for adaptation to several different scenarios. The internet link is provided where access through 
mobile devices are established. 

 

2.3 GSM based automated irrigation control using Rain-gun irrigation system 
 

[6] proposed a system for automatic Irrigation prototype where in the sensor nodes sends sensed values to the 
microcontroller that operates the solenoid valve. This microcontroller is interfaced to a mobile phone that is in auto answering 
mode to activate the buzzer that then switches off the motor by sending this activation signal to the microcontroller. This system 
is based on microcontroller application that results in lower power consumption. This system supports aggressive water 
management for the agricultural land. This architecture is based on the capabilities of current and next-generation 
microcontrollers and their application requirements. Microcontroller used for the system is promising that it can increase 
system life by reducing the power consumption resulting from lower power consumption. 

2.4 Solar Fencing Unit and Alarm for Animal Entry Prevention 
 

[8] proposed a method to protect farms from wild animals’ Operational amplifier circuits are utilized mainly for the detection 
of animal intrusion from the outside of farms. The proposed monitoring scheme is to provide an early warning about possible 
intrusion and damage by wild animals. The Solar Electric Fence system is a modern-day alternative to conventional methods of 
fencing to protect your crops & property. Electric Fence is an effective way to reducing losses caused by animals. The progress in 
science & technology is a non-stop process. As the technology grows day by day, we can imagine about the future in which thing 
we may occupy every place. The proposed system based on Atmel microcontroller is found to be more compact, user friendly 
and less complex, which can readily be used in order to perform. Several tedious and repetitive tasks. Though it is designed 
keeping in mind about the need for industry, it can extend for other purposes such as commercial & research applications. Due to 
the probability of high technology (Atmel microcontroller) used this “solar fencing unit and alarm for animal entry prevention” is 
fully software controlled with less hardware circuit. 

3. PROPOSED SYSTEM 
 
Our system consists of effective application that helps the farmers in their agriculture practice. In traditional agriculture practice 
we have few major disadvantages. For instance, timer which will pump water when it is raining which results in wastage of 
water. Another disadvantage is dry run factor that happens in motor due to insufficient quantity of water in the reservoir. 
Suppose, we have large area of land, manually operated gate valves are time consuming and also, wastage of energy. The safety 
of animals as well as farm is one of the most pressing issue due to the usage of electric fence. 

4. IMPLEMENTATION 
 
An architecture description is a formal description and representation of a system, organized in a way that supports reasoning 
and behavior of the system. 
 

4.1 Architectural Design 
 
Figure 4.1 represents the architectural design of the system where the mobile application is connected to IR and ultrasonic 
sensors through ESP8266 and HC12 Bluetooth module to control the solenoid valve, pump, and alert system. The data is 
transferred through ubidots cloud and firebase. 
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Fig -1: Architectural design 

 

4.2 MODULAR DESIGN 
 
The above diagram represents the modular design or “modularity in design” is a design approach that subdivides a system 
into smaller parts called modules that can be independently created and then used in different systems. 

 

 

Fig -2: Modular design 

The solenoid valve which directly controls the irrigation system is connected to the mobile application through ESP can be 
controlled by the farmer. The water level status in the tank is displayed in the mobile application. Thus farmers can avoid 
wastage of water by irrigating when the tank is already filled with water. The data regarding water level in the tank, as well as 
the security status of the crop, is uploaded to the cloud from the sensors. The cloud platform provides information in real-time. 
 

5. RESULTS 
 
5.1 Login Screen 
 
This screen allows the user to log into the system by entering the valid credentials. The login page is used to valid the user 
being admitted to the application. With successful login the user is permitted to visit the next control screen, while failed to 
login they are restricted from control screen. The new user can register his identity by tapping on the register button which 
redirects into registration screen. 
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Fig -3: Login screen 

 

5.2 Registration Screen 
 
This page allows user to enter all the required fields that are shown in the figure. These are saved in the database only if the 
credentials are valid and later on used to validate the login credentials during the login procedure. 

 

 

Fig -4: Registration screen 
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5.3 CONTROL SCREEN 
 
This is where all the core functionalities of the system stake place. This page allows user to control the components of the 
irrigations such as motor and gate valves by simply controlling the switches in the application. This screen allows user to check 
the water level in the reservoir by tapping on ‘view reservoir status’ button. 

 

 

Fig -5: Control screen 
 

5.2 RESERVOIR SCREEN 

This is last screen in the application which displays the water level status of the reservoir stored in Ubidots cloud through the 
dashboard created on the Ubidots platform. The red color indicates that the water level in the reservoir is low and green color 
indicates that the water is full. 

 
Fig -6: Reservoir screen 
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The application does not allow the user to run the motor when the reservoir is empty. When the user tries to switch ON the 
motor button at such situation, the application notifies user that the user cannot run the motor since the tank is empty. Hence 
the motor failure risk is avoided.  
 
Apart from IoT, there is another alternative where the irrigation is controlled through Bluetooth. This Bluetooth connectivity 
system consists of a smart Bluetooth device where there are ON and OFF buttons to control motors and gate valves 
respectively. However, it is required for the user to carry the Bluetooth module within 1km proximity to that of the crop. 
 
The alarm-based fence is fitted around the farm. This fence will detect the intruders and alert the user through the notification 
via mobile application. In addition to this the fence triggers small electric pulse though the fence which is harmless. Thus, the 
safety of animals and crops is ensured. 

6. CONCLUSIONS 

 The irrigation system on automation uses optimal resources to improve the efficiency of the irrigation. This system can be 
implemented in places that face water shortage to improve agricultural sustainability. This system enables the farmer to 
control the irrigation system in the whole crop through a mobile application and smart Bluetooth device without even having to 
visit the farm. The system also ensures the safety of the crop by facilitating anti- trespassing system in fencing. This fencing 
system sends intruder alert to the farmer via mobile application as well as buzzer system. The farmer can also be aware of the 
water level in the tank by just looking at the application which displays the amount of water filled in the tank. Apart from water 
supply through application, the system also includes supplying fertilizers to the crops through irrigation system. This system 
also addresses the problem of unstable network by introducing Bluetooth connectivity to control irrigation via smart Bluetooth 
device. Thus, this system integrates modern technology with the farming practice to improve time and resource efficiency 
which later provides better outcome. 
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