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ABSTRACT  

 Monitoring and control of greenhouse environment play an important role in greenhouse production and 

management. To monitor the greenhouse environment parameters effectively, it is necessary to design a 

measurement and control system. The objective of this project is to design a simple, easy to install, 

microcontroller-based circuit to monitor and record the values of temperature, humidity, soil moisture and 

sunlight of the natural environment that are continuously modified and controlled in order optimize them to 

achieve maximum plant growth and yield. The controller used is a low power, cost efficient chip manufactured 

by ATMEL having 8K bytes of on-chip flash memory. It communicates with the various sensor modules in real-

time in order to control the light, aeration and drainage process efficiently inside a greenhouse by actuating a 

cooler, fogger, dripper and lights respectively according to the necessary condition of the crops. An integrated 

Liquid crystal display (LCD) is also used for real time display of data acquired from the various sensors and the 

status of the various devices. Also, the use of easily available components reduces the manufacturing and 

maintenance costs. This makes the proposed system to be an economical, portable and a low maintenance 

solution for greenhouse applications, especially in rural areas and for small scale agriculturists 
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I  INTRODUCTION  

We live in a world where everything can be controlled and operated automatically, but there are still a 

few important sectors in our country where automation has not been adopted or not been put to a full-

fledged use, perhaps because of several reasons one such reason is cost. One such field is that of agriculture. 

Agriculture has been one of the primary occupations of man since early civilizations and even today manual 

interventions in farming are inevitable[1]. Greenhouses form an important part of the agriculture and 

horticulture sectors in our country as they can be used to grow plants under controlled climatic conditions for 

optimum produce. Automating  a greenhouse envisages monitoring  and controlling of the climatic 

parameters which directly or indirectly govern the plant growth and hence their produce[3]. Automation is 

process control of industrial machinery and processes, thereby replacing human operators. 
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II SYSTEM MODEL 

2.1 Basic Model of System 

 

 

 

 
 

 

2.2 Parts of the System  
 

Sensors (Data acquisition system)  

 

i. Temperature sensor  

 

ii. Humidity sensor  

 

iii. Light sensor (LDR)  

 

a) Analog to Digital Converter  

b) Microcontroller (AT89C51)  

c) Liquid Crystal Display  

d) Actuators – Relays  

e) Devices controlled  

 

i. Water Pump (simulated as a bulb)  

 

ii. Sprayer (simulated as a bulb)  

 

iii. Cooler (simulated as a fan)  

 

iv. Artificial Lights (simulated as 2 bulbs) 

 

 

 III  HARDWARE DESCRIPTION 

 

3.1 Transducers 
This part of the system consists of various sensors, namely soil moisture, humidity, temperature and light. 

These sensors sense various parameters- temperature, humidity, soil moisture and light intensity and are then 
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sent to the Analog to Digital Converter. 

3.2 Analog to Digital Convertor(ADC) 

The analog parameters measured by the sensors are then converted to corresponding digital values by the 

ADC. 

 3.3 Microcontroller 

The microcontroller is the heart of the proposed embedded system.  It constantly monitors t h e digitized  

parameters  of  the  various  sensors  and  verifies  them  with  the predefined  threshold  values  and  

checks  if  any  corrective  action  is  to  be  taken  for  the condition at that instant of time. In case such a 

situation arises, it activates the actuators to perform a controlled operation 

 

3.4 Liquid Crystal Display 

A Liquid crystal display is used to indicate the present status of parameters and the respective AC devises 

(simulated using bulbs). The information is displayed in two modes which can be selected using a push 

button switch which toggles between the modes. Any display can be interfaced to the system with respective 

changes in driver circuitry and code. 

3.5 Relays 

A relay is an electrical switch that opens and closes under the control of another electrical circuit. In the original 

form, the switch is operated by an electromagnet to open or close one or many sets of contacts. Because a relay 

is able to control an output circuit of higher power than the input circuit, it can be considered to be, in a broad 

sense, a form of an electrical amplifier [4].  

3.6 Power Supply Connection 

The Power supply section consists of step down transformers of 230V primary to 9V and 12V secondary 

voltages for the +5V and +12V power supplies respectively. 

 

IV SOFTWARE 

 

4.1 Keil Software 

Keil Micro Vision is an integrated development environment used to create software to be run on embedded 

systems (like a microcontroller)[5]. It allows for such software to be written either in assembly or C 

programming languages and for that software to be simulated on a computer before being loaded onto the 

microcontroller.  
 

4.2 Programmer 

The Programmer used is a powerfull programmer for the Atmel 89 series of microcontrollers that includes 

89C51/52/55, 89S51/52/55 and many more. Major parts of this programmer are Serial Port, Power Supply and 

Firmware microcontroller. Serial data is sent and received from 9 pin connector and converted to/from TTL 

logic/RS232 signal levels by MAX232 chip [8]. A Male to Female serial port cable, connects to the 9 pin 

connector of hardware and another side connects to back of computer. 

 

4.3 Preload Programming Software 

Preload is a software working as a user friendly interface for programmer boards from Sunrom Technologies. 

The programmer connects to the computer’s serial port (Comm 1, 2, 3 or 4) with a standard DB9 Male to DB9 

Female cable [6]. Baud Rate - 57600, COMx Automatically selected by window software. No PC Card 

Required. 
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V CONCLUSION 

A step-by-step approach in designing the microcontroller based system for measurement and control of the four 

essential parameters for plant growth, i.e. temperature, humidity, soil moisture, and light intensity, has been 

followed. The results obtained from the measurement have shown that the system performance is quite reliable 

and accurate.  

The system has successfully overcome quite a few shortcomings of the existing systems by reducing the power 

consumption, maintenance and complexity, at the same time providing a flexible and precise form of 

maintaining the environment.  
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