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Abstract—A smart phone application of an agricultural 

chemical spray system was developed with Bluetooth 

communication.  The application could control the system at 

remote by a smart phone to setup the peripheral devices such as 

a water pump, a stirrer, a high pressure pump and five solenoid 

valves.  The spraying system consisted of three parts: a smart 

phone, a device control module and peripheral solenoid valves.  

The smart phone was programed to set the peripheral devices by 

touching the buttons on its screen.  The device control module 

was built on an electric circuit board with an ATMEGA’s 

89C51microcontroller.  It was much more convenient using a 

smart phone than manually controlling electronic switches. 

 

Index Terms— android program application, Bluetooth 

communication, chemical spray device, microcontroller, remote 

smart phone controller 

 

I. INTRODUCTION 

ECENTLY, the global warming causes serious 

weather problems around the world, such as sudden 

temperature rise and dry weather.  Dry weather causes the 

population of farm damaging insects, such as aphid and leaf 

mite, increased rapidly in Korea during dry seasons.  To kill 

those harmful insects, more deadly poison chemical should be 

used.  Those agricultural chemical is also harmful to the 

human health[1].  At least 20,000 farm workers in U.S. are 

poisoned by pesticides each year, according to data from the 

US Environmental Protection Agency (EPA) [1]. 

The explosive spread of the smart phone and the rapid 

development of the Information Technology have caused the 

smart phone’s applications widely developed in variety fields, 

such as smart farming systems[2][3][4][5], games[6][7], and 

industry applications. The information technology is also 

applied in some applications of the farm protecting system 

from wild animals [8]. 

And, the Bluetooth communication was used in some 

researches on the connection of the phone and some 

environment devices[9][10][11][12]. 

In this paper a smart phone’s application was developed for 

the agricultural chemical spray system, which could be 

controlled remotely by a smart phone.  This research 

consisted of three parts, a smart phone, a control module and 

peripheral devices.  On the screen of the smartphone, the 
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peripheral devices setting buttons were displayed touchable 

and the statuses of the peripheral devices shown.  

II. BODY OF PAPER 

In this paper, an agricultural chemical spray system was 

developed to be managed by a smart phone.   The system 

consists of a smart phone, a device control module, and 

peripheral physical devices such as a water pump and five 

solenoid valves.  A microcontroller was used in building the 

device controlling module.   

Fig. 1 shows an agricultural chemical spray system 

using a smart phone as a remote controller.  The device 

control module was equipped with a Bluetooth 

communication module, a Micro-processor, a water 

pump, five solenoid valves. The communication 

specification between the Smart phone and the device 

control module was in 9600 bps Bluetooth 

communication.  The distance between the phone and the 

device control circuit board was within 10 m so that the phone 

and the control board could keep the connected state.  The 

device control module could power up five solenoid valves, 

and a water pump.  The water pump made the chemical 

sprayed out into the field. 

The screen of the phone showed the information of the 

setting conditions of the peripheral devices.   

 

 

 

 

 

 
 

Fig. 1. An agricultural chemical spray system using a smart phone as a 

remote controller. 
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Fig. 2. Detailed system connection of a device control module and a smart 

phone remote controller. 

 

Fig. 2 shows the detailed system connection of a device 

control module and a smart phone remote controller.  The 

device control module consisted of a Bluetooth module and a 

Micro-controller.  This controller was built on an electric 

circuit board with ATMEGA’s 89C51 microcontroller.  

Fig. 3 shows the screen image of the remote control smart 

phone.   The screen showed all the controlling buttons and all 

the devices’ setting conditions, and the timer’s setting times.  

The operating schedule of peripheral devices can be 

programmed into the smart phone.  Some devices should 

work during night only. 

 

 

 
 

Fig. 3. The screen image of the remote control smart phone. 

 

Fig. 4 shows the configuration of an agricultural chemical 

spraying system controlled by a remote control smart phone.  

The Bluetooth control module was controlling the chemical 

spraying time and selecting the solenoid valve which induced 

the chemical into the field.   The end solenoid valve must be 

selected last in order to make sure the chemical expelled 

completely from the induce horse.  The misty nozzle was used 

to spray out the chemical into the field. And the distance 

between two nozzles was about 2 m apart on the same hose.   

The inducing hoses were separated off about 5 meter in 

distance.   The diameter of the inducing hose was 20 mm.   

The solenoid valve, HPW2150 model,  was made by Hyoshin 

Mechatronics company. The diameter and the operating 

voltage of the valve were 20 mm and 220 Volt each. 

 

 

  
 

Fig. 4. The configuration of an agricultural chemical spraying system 

controlled by a remote control smart phone. 

 

Fig. 5 shows the diagram of the program blocks of the 

constructed system.  The remote controller smart phone was a 

Samsung's Galaxy of which model Number was SHV-E210K. 

The android build number was KitKat, and Firmware version 

4.4.4.  

 

 

 
 

 
 Fig. 5.  Diagram of the program blocks of the constructed system. 

 

III. CONCLUSION 

In this paper, an agricultural chemical spray system was 

constructed to be controlled remotely by an android smart 

phone. The system consisted of a smart phone, a control 

module, and peripheral devices.  The smart phone was 

programmed in Android to recognize control button 

commands, and to send the proper signal to the control 

module in Bluetooth communication of 9600 bps data rate. 

The control module was built on an electrical circuit board 

with ATMEGA 89C51 microprocessor.  The smart phone was 
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programed to show on the screen all the setting statuses of the 

peripheral devices.  As a remote control smart phone, 

Samsung Galaxy SHV-E210K model was used. And an 

android program was developed on the KitKat version for the 

phone to be able to be used as a remote setting and controlling 

device. It was much more convenient controlling the 

peripheral devices by the remote control smart phone than by 

the manually controlled electronic switches.  
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