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In order to facilitate human labor in the agricultural sector in our country, agricultural 

machinery is automated on the equipment of leading world technologies. Given the 

importance of greenhouses for the development of agriculture, research, and design work were 

carried out to create a greenhouse control system. PIC microcontrollers are now widely used 

to develop high-performance and low-cost greenhouse control systems. In this context, the 

PIC18F4550 microcontroller was selected to develop the greenhouse automation control 

system considering the advantage of its introduction into production [1] and its high operating 

speed and efficiency [2]. In smart greenhouses, various subsystems (heating, lighting, 

photovoltaic, etc.) are controlled and managed. Smart greenhouses are designed to increase 

production and ensure environmental sustainability [3].   

A number of research works have been studied on the greenhouse control system. The 

electrical circuit (figure 1) of the system was designed using the Proteus EDA software and 

its functionality was verified by circuit simulation. 
 

 
Figure 1. Electric circuit of greenhouse control system in Proteus program 

 

Our selection of microcontrollers has 40 I/O systems, allowing us to increase the number 

of sensors and actuators that can be connected to the control system. Its memory is larger than 

other models, which allows it to accommodate complex program code that includes multiple 

functions. The Nokia 3310 display was used for the display of commands. The 4 relays act as 

a bridge between the microcontroller to ensure that the commands to the actuators work 

properly. A DHT 11 temperature and humidity sensor were connected to a device for 

measuring temperature and humidity in a greenhouse. There are 5 buttons for user control and 

control settings. Then using this program was the designed printed circuit board. According 

to the PCB in the program, a printed circuit board was made and the components necessary 

for the circuit board were placed on it. A control program was loaded into the microcontroller 
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to make the board fully functional, using the Pickit 3 programmer. The main program of the 

system, the display library for the correct display of text and images on the display, and the 

library for the DHT 11 sensor are written in C language, and for addressing the ports of the 

microcontroller the program code is written in Assembly language. The developed control 

system has opportunities for implementation in automated greenhouses. 
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