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Abstract— The Monitoring and developing the GSM system 

is for use in  greenhouse applications, where real time data 

of climate conditions and other environmental properties are 

sensed and control  decisions are taken by monitoring 

systems they are modified by the automation system and 

sends SMS that what operation is performed by them to 

user. The architecture of a greenhouse monitoring system 

comprises of a set of sensor nodes and control unit that 

communicate with each sensor and collect local information 

to make necessary decisions about the physical 

environment. The temperature sensor LM35 sense the 

temperature and sends to SCU, it will amplify and send to 

control unit. The humidity sensor used to find the humidity 

of the greenhouse. The control unit have the MCU to check 

the reading and make the fan ON or OFF.  Then status of the 

Green House will send to the user mobile through GSM.  
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I. INTRODUCTION 

A greenhouse is a made up of glass or plastic walls; it heats 

up because incoming solar radiation from the sun warms 

plants, soil inside the room. Because they can provides 

protection and a controlled environment for growing plants 

inside the room. This project acquaints the reader with basic 

principal of green house parameter control. In Green house 

we have to measure, control and monitor various 

parameters. For monitoring the green house parameter we 

are using PIC based system. In our project we had attempted 

the three parameters wise temperature, humidity, light and 

CO2. In today‟s life microprocessor is used in the green 

house. But we are using the micro-controller in replace of 

the microprocessor. Therefore our system is embedded 

system used only for the green house parameter control. 

II. LITERATURE SURVEY 

A. “GREENHOUSE MOINTORING SYSTEM USING 

GSM” IN JUNE 2013 

-Prakash .H. Patil1, Caitali Borse2, Snehal Gaikwad3, 

Shilpa Patil4 „GREENHOUSE MOINTORING SYSTEM 

USING GSM‟  A greenhouse is a structure usually made of 

glass or clear plastic that provides protection and a 

controlled environment for raising plants indoors. Water is 

the most important element in our life. Without it, we cannot 

survive. As we know, most of the gardener uses manual 

system to their plant in the garden and also in the 

greenhouse. This system is inefficient. When we manually 

do this, the possibility to get some plant can drown. In order 

to overcome this problem, automatic greenhouse used. In 

this paper we studied about control unit used in this project 

and these are Microcontroller, temperature sensor, humidity 

sensor, light sensor, CO2 sensor, and GSM module and 

function of all these units. In this paper LM35 temperature 

sensor is used and The LM35 series are precision integrated-

circuit temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature. 

Humidity sensor used in this paper is HSM-20G and these 

modules convert relative humidity to the output volt-age. 

Humidity Sensor is designed to operate on DC 5 V, 0-60º c, 

30-90º c RH , output voltage is DC 1.980 mv ± at 25 ºc 60% 

RH. In this LDR is used and in this two cadmium sulphide 

photoconductive cells with spectral responses similar to that 

of the human eye are used. The cell resistance falls with 

increasing light intensity. Applications include smoke 

detection, automatic lighting control, and batch counting and 

burglar alarm systems. And most important is GSM, with 

the help of GSM we send message to the farmer to know 

status of all ventilation and a GSM modem is a wireless 

modem that works with a GSM wireless network. A GSM 

modem requires a SIM card from a wireless carrier in order 

to operate. 

B. “GREEN HOUSE AUTOMATION USING GSM 

TECHNOLOGIES”-IN 2015 

Shaik Thasleem Bhanu1, Abhinesh   A2. 

This paper proposes a new approach towards the 

monitoring and controlling of Greenhouse environment 

which is based on GSM technology and Zigbee. The zigbee 

is used to connect the monitoring node and the sink node. 

Microcontroller reads the value of sensor periodically and 

transmits the sensed data from monitoring node to sink node 

via zigbee module. This proposed system is implemented 

using ATmega16A, Sensors (Humidity sensor, temperature 

sensor, soil moisture sensor and light sensor), GSM modem 

and Zigbee. If any of the Greenhouse parameters exceeds 

the threshold value set by the user, necessary control action 

will takes place automatically. Also alert will be provided to 

the user through GSM module. The controlling action will 

takes place with the help of fan, water sprayer etc. If the 

Greenhouse parameter falls below the threshold value, the 

controllers will be turned off automatically.GSM technology 

combined with wireless sensor network technology to 

design greenhouse environment monitoring system. These 

projects are relatively good in designs, but their hardware 

designs are complex and of high cost, especially in small 

greenhouse monitoring applications, the cost performance is 

not high. 

C. VISITED GREENHOUSE AT KUMBHARGAON- Mr. 

PATIL PRASHANT1 

Before half year ago we visited Greenhouse at 

Kumbhargaon. In that greenhouse we studied lots of  

practical knowledge about greenhouse and that greenhouse 

head Mr. Prashant Patil told us actual how they the 

greenhouse worked. They told us about temperature, 

humidity, soil moisture and also about fobour system in the 

system if temperature is increased then with the help of this 

system water is sprinkle and temperature is maintained. 
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III. LITERATURE SURVEY SUMMARY 

Sr. 

no. 
Title Author Remark 

1. 

“Greenhouse 

monitoring 

system using 

GSM” in  June 

2013 

Prakash .H. 

Patil
1
, 

Caitali 

Borse
2
, 

Snehal 

Gaikwad
3,
 

Shilpa Patil
4
 

All the parameter 

like temperature, 

humidity etc. are 

monitored using 

pic microcontroller 

2. 

“Greenhouse 

automation 

using GSM 

technologies” in 

2015 

 

Shaik 

Thasleem  

Bhanu
1
, 

Abhinesh   

A
2.

 

In that monitoring 

and controlling of 

Greenhouse 

environment which 

is based on GSM 

technology 

3. 

Visited 

greenhouse at 

Kumbhargaon 

Owner 

name- Mr. 

Prashant 

Patil 

How to actual 

working of green 

house using this all 

parameters 

IV. OBJECTIVE 

The objective of this project is to automatically control and 

monitor the system in greenhouse using temperature sensor, 

humidity sensor and soil moisture sensor etc. 

V. BLOCK DIAGRAM 

 

VI. BLOCK DIAGRAM DESCRIPTION 

The Greenhouse Automation using GSM is basically based 

on the sensor. This system consists of the main five parts 

which are microcontroller (PIC16F877), power supply, 

Relay (Fan and Hydraulic pump), GSM and Sensors (Temp., 

Humidity and Soil moisture). The input part consists of the 

sensor and the output part consist of GSM module, relay and 

LCD display.  In this system we have used Temperature 

sensor, Humidity sensor, and soil moisture sensor. The 

temperature sensor is used for detecting the temperature in 

greenhouse. The Humidity sensor is used for detecting the 

humidity of greenhouse. Soil moisture sensor is used for 

detecting the moisture in soil. Here, 16 x 2 LCD display is 

used in this system for display the message in 2 lines which 

will give 16 characters. The sensor  is used for detecting the 

problem which will be given as input to the LCD display 

and GSM module .In this project we have to gives the set 

point at T=35, H=50 and M=50. If increase the temperature 

above  the 35
0
 /c Then FAN Automatically ON .If  

Humidity increase above the 50 then fogger system 

Automatically ON. If increase the soil Moisture above the 

50 then Hydraulic pump automatically ON. LCD display 

will display the message which gives information about the 

Temp, Humidity, Moisture on the greenhouse. System will 

continuously monitor the parameter and send to the GSM 

network. GSM is acts as a transmitter as well as receiver 

sends message to owner of greenhouse and the 

automatically control the all parameter like temperature, 

humidity, light and also soil moisture. 

VII. FLOW CHART 
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VIII. CIRCUIT DIAGRAM 

 

IX. HARDWARE DESCRIPTION 

A. PIC microcontroller (PIC16F877): 

 
1) PIC Microcontroller Board: 

 Only 35 single-word instructions to learn 

 All single-cycle instructions except for program 

branches, which are two-cycle.• Operating speed: DC – 

20 MHz clock input.• Up to 8K x 14 words of Flash 

Program Memory,• Up to 368 x 8 bytes of Data 

Memory (RAM), • Up to 256 x 8 bytes of EEPROM 

Data Memory• Pin out compatible to other 28-pin or 

40/44-pin  PIC16CXXX and PIC16FXXX 

microcontrollers 

 Parallel Slave Port (PSP) – 8 bits wide with external 

RD, WR and CS controls (40/44-pin only)• Brown-out 

detection circuitry for Brown-out Reset (BOR) 

B. Temperature Sensor LM35 

The temperature sensed by using LM 35. The output voltage 

of LM 35 varies in liner proportion with the temperature. 

The sensitivity of LM 35 is 10 mV/
0
C. For 1 

0
C output of 

LM35 is 10 mV. For 10 
0
C output of LM35 is 100 mV. 

C. Humidity Sensor 

In our project we are using BTH Polymer Humidity Sensor 

model P-HS-220 as humidity sensor. Humidity sensor 

converts humidity in to electric form. Sensitivity of P-HS-

220 is 33 mV / %RH. .measure the temperature and relative 

humidity using simple interface that requires just three wires 

to the sensor .GND, power and data .supported by a 

microcontroller that makes it very easy to read values into 

your projects, so with a single I/O line from your 

microcontroller you can read both temperature and 

humidity. 

1) Features: 

 0.5Hz sample rate 

 0-100% relative humidity with 2-5% accuracy 

 3to5v operation 

D. Soil Moisture 

A carbon dioxide sensor or CO2 sensor is an instrument for 

the measurement of carbon dioxide gas. The most common 

principles for CO2 sensors are infrared gas sensor (NDIR) 

and chemical gas sensors. Measuring carbon dioxide is 

important in monitoring indoor air quality; the function of 

the lungs in the form of a capnograph device; and many 

industrial process. 

E. Relay driver 

Relay driver is used to switch ON or OFF the RELAY. PIC 

will send data to the base of transistor. If base of transistor is 

at zero volts then transistor is off and relay is in de-

energized condition. Therefore NO contact remains NO. If 

base of transistor is at +5 volts then transistor is ON and 

current flows through transistor as well as relay. Therefore 

relay is in energized condition. Therefore NO contact will 

become NC. We are using IC ULN2804 as relay driver. 

Which has 8 transistors in it. 

F. Relay 

Relay is electromechanical switch. This electromechanical 

switch is used to operate 230Vac devices. We can‟t operate 

230Vac devices directly with the microcontroller. There fore   

we required relay as a switch. 

G. 16X2 LCD Display 

In this project we are using 16 X 2 intelligent LCD display 

to display the temperature, humidity, light etc.  In our 

project to monitor the temperature, humidity, and status we 

require LCD display .the disadvantages of LCD is it will not 

emit the light. Therefore to remove this disadvantage we 

have to select the LCD, which has backlight LED. Two lines 

are sufficient for our project. Therefore we can select 2 line 

16 character LCD display. 

H. Level Converter 

RS-232 INTERFACE: For GSM modem which works on 

the RS-232 voltage levels, logic 1 varies from -3 to -15 volts 

and logic 0 from +3 to +15 volts. The microcontroller which 

works on TTL logic levels, logic 1 is +5 volts and logic 0 is 

0 volts. Therefore to interface the two we use a MAX 232 

driver IC manufactured by Maxim. 
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I. GSM Modem 

A GSM modem is a wireless modem that works with a GSM 

wireless network. A wireless modem behaves like a dial-up 

modem. The main difference between them is that a dial-up 

modem sends and receives data through a fixed telephone 

line while a wireless modem sends and receives data 

through radio waves. Like a GSM mobile phone, a GSM 

modem requires a SIM card from a wireless carrier in order 

to operate.   A GSM modem can be an external unit or a 

PCMCIA card (also called PC Card). An external GSM 

modem is connected to a PC through a serial cable, a USB 

cable, Bluetooth or Infrared. Like a GSM mobile phone, a 

GSM modem requires a SIM card from a wireless carrier in 

order to operate.  PC's use AT commands to control a GSM 

modems. You can use a GSM modem just like a haves 

compatible modem. GSM modems support an extended set 

of AT commands. These extended AT commands are 

defined in the GSM standards. 

 
Fig. 7.9: GSM board 

X. SOFTWARE DESCRIPTION 

A. Express PCB Software 

This software is used for making the PCB layout, with 

reference of which the   PCB is designed. To make smart 

looking PCB's, all you need is: A computer, a laser printer, 

copper clad board, etchant, a clothes iron and some Epson 

glossy photo paper. A Printed Circuit Boards (PCB) is a 

rugged, copper and non-conductive substrate based structure 

to connect electrical components. Connections between the 

components are made through copper connections (routes) 

which becomes passageways for electrical signals. 

B. mikroC   PRO  for  PIC 

This software is used for programming the PIC controller. 

mikroC PRO for PIC organizes applications into projects 

consisting of a single project file and one r more source 

files. The mikroC PRO for PIC compiler allows you to 

manage several projects at a time. Source files can be 

compiled only if they are part of the project. 

XI. RESULT 

This is the Greenhouse Automation using the GSM system. 

This is initial state. On LCD display we display the name of 

our project and also display the name of our college. 

 
Fig. 9.1: PROJECT DEMO 

We got the message using the GSM in the form of parameter 

Temperature, Humidity, Soil Moisture. 

 
Fig. 9.2: Parameter Indication Message 

This is the Attachment of message which includes the 

greenhouse parameter information like value of temperature, 

humidity and soil moisture. 

This is the output of „GREENHOUSE 

AUTOMATION USING GSM‟ The temp. Increase above 

the 40
0
/c so FAN is ON in the figure. The humidity increase 

above the 50 so LED is ON in the figure. The Moisture 

increase above the 50 so Hydraulic pump is ON in this 

figure. 

 
Fig. 9.3: output of greenhouse automation using GSM 
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XII. CONCLUSION 

The present study provide a reliable “Greenhouse 

automation using GSM” having wide application in 

agriculture also in horticulture. Thus we can say that 

“Greenhouse automation using GSM” is better efficient than 

the other technologies. 

XIII. FUTURE SCOPE 

Time bound administration of fertilizers, insecticides and 

pesticides can be introduced. A speaking voice alarm could 

be used. The system can be modified with the use of a data 

logger and a graphical LCD panel showing the measured 

sensor data over a period of time. 

The circuit as it is can be improved in many ways 

and can be used in wide applications it can be placed and 

operated in any of the environmental conditions. Non-

conventional energy sources such as solar panels, wind mills 

are used to supply power to the automatic greenhouse 

equipments. AGMS has a bright scope of future in 

agriculture field and it will create a revolution in it. 
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