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Abstract- Modern agriculture uses representative model of greenhouse system. The production of the crop plants is 
independent of geographic locations and the time of the year. The greenhouse also provides shelter for the plants, protects 
them from harsh weather conditions, insects and diseases. It allows the plants to grow under optimum conditions, which 
maximizes the growth potential of the plants. The quality and productivity of the crop plants is highly dependent on the 
management quality and a good management scheme is defined by the quality of the information gathered from the 
greenhouse environment.  The main aim of our work is to design an automated greenhouse monitoring and controlling 
system which is purely sensor based and can manage everything without human interference. By using the output signals 
given by different sensors PLC will maintain the appropriate conditions for the proper growth of plants in greenhouse. 
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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 
fully-fledged use, perhaps because of several reasons. 
One such reason is cost and one such field is 
agriculture.  
Agriculture has been one of the primary occupations 
of man since early civilizations and even today 
manual interventions in farming are inevitable. 
Greenhouse form an important part of the agriculture 
and horticulture sectors .In our country, as they can be 
used to grow plants under controlled climatic 
parameters which directly or indirectly govern the 
plant growth and hence they produce. Automation is 
process control of industrial machinery and process 
there by replacing human operators [1]. 
 
II. RELATED WORKS 
 
Greenhouse is one of the representative models of 
modern agriculture business. In the greenhouse the 
essential elements that influence the growth and the 
harvest estimate of the corps, there are light, air, 
water, temperature, and soil. 
 
Wireless sensing and   control for precision 
greenhouse management developed in [2]. Multi-
channel data acquisition and data logging for 
greenhouse application developed in [3]. The research 
and PLC application of fuzzy control in greenhouse 
environment developed in [4]. Power estimation and 
automation of greenhouse using wireless sensor 
network developed in [5]. Greenhouse demand 
forecasting model based on Markov chains developed 
in [6]. Greenhouse temperature detection system 
based on linear offset interference developed in [7]. 

 
III. SYSTEM DESIGN  
 
The main aim of this paper is to write a program using 
ladder logic and implement the same using 
Programmable Logic Controller (PLC) that could help 
in automatic control and monitoring various 
parameters like temperature, light intensity soil 
moisture, motion detection inside a greenhouse. 
 
A greenhouse is a building or a complex in which 
plants are grown. A good management scheme is 
defined by the quality of the information gathered 
from the greenhouse environment [8]. The main aim 
of our work is to design an automated greenhouse 
monitoring and controlling system.  We use different 
sensors and actuators to solve this problem. Different 
sensors are kept inside the greenhouse which senses 
any variations Parameters which are being monitored 
inside the greenhouse and the sensors outputs are with 
the help of different sensors and actuators using PLC 
continuously compared with that of the standard 
conditions required for the greenhouse. The output of 
the comparator is given to the PLC and the PLC 
switches on the corresponding actuators according to 
the program written in it .Thus the parameters 
required inside the greenhouse are maintained 
automatically. 
A.PLC: 
The PLC is an industrial computer. It is capable of 
storing instructions to implement control functions 
such as sequencing, timing, counting, arithmetic data 
manipulation and communication. The I/O interfaces 
provide the connection between the PLC and the 
information providers (inputs like push buttons, 
sensors) and the controllable devices (outputs like 
valves, relays, lamps). [9] 
 
PLCs specifically designed to survive the harsh 
conditions of the industrial environment. A well-
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designed PLC can be placed in an area with 
substantial amounts of electrical noise, 
electromagnetic interference, mechanical vibration 
and non-condensing humidity. The hardware 
interfaces for connecting field devices are actually 
part of the PLC itself and are easily connected. There 
are different types of PLC like Indra Logic L10, L20, 
L25, and L65. We have used Indra Logic L20 PLC. 
[10][11] 
 
The PLC logic is not a mechanical part of the 
controller. The PLC logic is software program, which 
runs on the processor in the PLC. The software used is 
“Indra works and Indra Logic” and the programming 
language is “Ladder Logic”. 
 
B. Ladder Logic: 
The ladder diagram has and continues to be the 
traditional way of representing electrical 
operations.These diagrams represent the 
interconnection of field devices in such a way that the 
activation, or turning ON, of one device will turn ON 
another device according to a predetermined sequence 
of events.The original ladder diagrams were 
established to represent hardwired logic circuits used 
to control machines or equipment.Due to wide 
industry use, they became a standard way of 
communicating control information from the 
designers to the users of equipment.As programmable 
controller were introduced, this type of circuit 
representation was also desirable because it was easy 
to use and interpret and was widely accepted in 
industry. 
 
Programmable controllers can implement all of the 
“old” ladder diagram conditions and much more. 
Their purpose is to perform these control operations in 
a more reliable manner at the lower cost. A PLC 
implements, in its CPU, all of the old hard wired 
interconnections using its software instructions. This 
is accomplished using familiar ladder diagrams in a 
manner that is transparent to the engineers or 
programmers. A part of ladder logic used in this paper 
is shown in fig 1 
 

 
Fig.1 Ladder logic 

 
Fig.2 (a) below shows the block diagram and the main 
functionality of automatic greenhouse control system. 

 
Fig.2(a) Block diagram of the system 

 
At the initial stage we build the program for the 
automation of a greenhouse by considering various 
parameters like temperature, light intensity etc. inside 
the greenhouse consideration using Ladder Logic 
using the software called “Indra Logic”. We build the 
necessary circuit parts for various sensors .The 
program is uploaded to the PLC through Standard 
Ethernet .The interface between the PLC and 
perspective sensor output is done through the I/O port 
with the help of comparator circuits. Comparator 
circuit used with amplifier is shown in figure 2(b). 
 

 
Fig.2(b) Comparator circuit 

 
We are implementing this in real time using the 
greenhouse prototype which we have prepared .The 
PLC’s outputs are given to the corresponding 
actuators as shown in figure 3(a) , 3(b) and 3(C). 
 

 
Fig. 3(a) Interfacing sensors and actuators to PLC 

 

Fig. 3(b) Model prototype 
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Fig. 3(c) Model prototype with PLC 
 
IV. SENSORS 

 
A sensor is a transducer whose purpose is to sense 
(that is, to detect) some characteristic of its environs. 
It detects events or changes in quantities and provides 
a corresponding output, generally as an electrical or 
optical signal. 
The following sensors are used in our project 
1.LM 35: 
LM35 is a temperature sensor calibrated to an 
accuracy of 1 °C .Its measurement range from -55 ° C 
to 150 ° C. The output is linear and each degree 
Celsius equals 10mV, therefore: 

1500 = 1500 mV                           -550 = -550 mV 
 
The LM35 does not require additional circuitry to 
calibrate externally. The low output impedance, its 
linear output and precise calibration integrated enables 
this to be easily installed in a control circuit. Due to 
low supply current of self-heating effect is produced 
greatly reduced. It is found in different types of 
encapsulation, the most common is the TO-92, used 
by low-power transistors. Also this sensor if it is 
connected to one but an overall gain and output is 
obtained. Figure.4 and 5 shows the pin diagram and 
I/O characteristics of LM35 [13][14]. 
 

 
Fig.4 Pin diagram 

 

 
Fig.5 I/O characteristics 

2.LDR  (Light Dependent Resistor) : 
A Light Dependent Resistor (LDR) is also called a 
photo resistor or a cadmium sulfide (CdS) cell. It is 
also called a photoconductor. It is basically a 
photocell that works on the principle of 
photoconductivity. The passive component is 
basically a resistor whose resistance value decreases 
when the intensity of light decreases. This 
optoelectronic device is mostly used in light varying 
sensor circuit, and light and dark activated switching 
circuits. Some of its applications include camera light 
meters, street lights, clock radios, light beam alarms, 
reflective smoke alarms, and outdoor clocks. Figure.6 
shows the typical LDR symbol and LDR 
characteristics [12]. 
 
The equation to show the relation between resistance 
and illumination can be written as 

R = A.E^a 
Where E–Illumination (lux) 
R- Resistance 
A, a – constants 

 
The value of ‘a’ depends on the CdS used and on the 
manufacturing process. Values usually range between 
0.7 and 0.9. 
 

 
Fig.6 LDR symbol and LDR characteristics 

 
4.SOIL MOISTURE SENSOR: 
Soil moisture sensors measure the water content in 
soil. A soil moisture probe is made up of multiple soil 
moisture sensors. The relation between the measured 
property and soil moisture must be calibrated and may 
vary depending on soil type.  Measuring soil moisture 
is important in agriculture to manage their irrigation 
systems more efficiently. Figure.7 shows the typical 
soil moisture sensor. 
 

 
Fig.7 Soil moisture sensor 
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Soil moisture sensors measure some other property, 
such as 

1. Electrical resistance, 
2. Dielectric constant, 
3. Interaction with neutron 

 
3.HC SR 501: Motion Detection Sensor: 
HC-SR501 is based on infrared technology, automatic 
control module, using Germany imported LHI778 
probe design, high sensitivity, high reliability, ultra-
low-voltage operating mode, widely used in various 
auto-sensing electrical equipment, especially for 
battery-powered automatic controlled products. 
Figure.8 shows the typical motion detection sensor. 
 

 
Fig.8 HC SR501 Motion detection sensor 

 
V. ACTUATORS 
 
Actuators are electrically operated devices. They are 
responsible for moving or controlling a mechanism or 
a system. It is operated by a source of energy, 
typically electric current, hydraulic fluid pressure, or 
pneumatic pressure. It converts that energy into 
motion. An actuator is the mechanism by which a 
control system acts upon an environment. The 
following actuators are used in our project. 
 
RESULT AND CONCLUSION 
 
This paper is simulated and implemented 
successfully. This method will help in automatic 
control and monitoring of different parameters inside 
the greenhouse which are required for smooth 
maintenance using PLC without human interference. 

This project can be implemented in automation of a 
hi-tech greenhouse. If this project is implemented in a 
large scale it can be used in automation of 
plantations, estates etc. 
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