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Abstract: 

This paper presents a monitoring and control system for betel leaf vine cultivation in greenhouse through Internet of Things (IOT) 

and WSN. The fresh leaves of betel vine are popularly known as Paan in India, which are consumed by about 15-20 million 

people in the country. The system will monitor the various environmental conditions such as humidity, soil moisture, temperature, 

accelerometer, etc. If any condition crosses certain limits, a message will be sent to the registered number through GSM module. 

The microcontroller will automatically turn on the motor if the soil moisture is less than a particular value. A graph will be 

generated with respect to soil moisture value. A color sensor will sense the color of the leaves and send message. The prototype 

was tested under various combinations of inputs in our laboratory and the experimental results were found as expected.  
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 I. INTRODUCTION  

 

The rising demand for crop production and quality has 

significantly increased the utilization of high quality 

greenhouse. The increased population demands for large 

amount of crop production. We can cultivate the crops which 

need some specific environmental conditions in the 

greenhouse. This project describes the design and 

implementation of a wireless sensor networks for greenhouse 

environment monitoring. The Wireless Sensor Network 

(WSN) is one of the most significant technologies in this 

century. In this paper we will present an overview of the IOT 

phenomena as well as its applications on greenhouse. IOT is a 

vision of a world in which most objects are connected; 

transmitting updates about their performance so the people 

who use them to do things more intelligently. The basic 

concept behind the IOT is that virtually every physical thing in 

this world can also become a computer that is connected to the 

internet. In this project the sensor will sense the vital 

parameters of the environment. The sensed values will be 

displayed on an LCD display. The sensors are connected to the 

microcontroller. The analog sensors connected through an 

ADC. The message will be send to the registered number 

through GSM. The motor will be ON automatically if the soil 

moisture is less. Microcontroller is a computer present in a 

single integrated circuit which is dedicated to perform one task 

and execute one specific application. It contains a processor 

core, memory and programmable input/output peripherals. The 

microcontroller used here is the R5F100LE which is an RL78 

family compatible microcontroller. GSM Modem is a 

specialized modem which accepts a SIM card and operates 

over a subscription to mobile operation, just like a mobile 

phone. AT commands are used to control the GSM modems. 

Sensor is a device whose purpose is to detect changes in its 

environment, and then provide a corresponding output. The 

specific changes may be in the light, heat, motion, moisture, 

pressure, or any one of a great number of other environmental 

phenomena. An .Net web app is installed with ec2 instance of 

amazon web server , since once the notification  message 

received , and real time monitoring values will be displayed on 

website and graph can be generated with pentahoo ETL tool 

and tabluea software so that values with graph can be easily to 

observe variations in environmental conditions. 

 

 II. LITERATURE SURVEY  

 

The demand for the food crops is more in the present scenario. 

Now a day the cultivation of the crops in the greenhouse under 

specified conditions which is suitable for the crops is 

increased. G. Sandhi et al., in [1] have proposed visually 

guided operations in green-houses. A vision system to operate 

in a greenhouse environment designed for tomato cultivation is 

explained. Here in this work they are used two PAL color 

cameras. The signal sent by the cameras is processed by a 

graphic workstation using a bit-slice microprocessor card for 

fast image processing. K. Rangan et al., in [2] have discussed  

An Embedded Systems Approach to Monitor Green House. 

They are used an embedded system approach to monitor and 

control the greenhouse parameters. They are measuring 

humidity, temperature, pH of the water, soil wetness and light 

intensity by sensors. The message will be sent to the owner 

through GSM. The disadvantage of this work is few 

parameters are measured and the message will not be in local 

language. So the uneducated people cannot be able to use this 

system. Wei Ai et al., in [3] have proposed Green House 

Environment Monitor Technology Implementation Based on 

Android Mobile Platform. China is a large agricultural nation. 

And agriculture is the foundation of national economy. They 

have implemented a technology which uses mobile phone as 

monitoring terminal, monitoring greenhouse environment 

explained. In this system they used two sensors-temperature 

and humidity sensors. Sensors are cable type. GPRS is used to 

send messages. Wireless sensor network is an emerging field 

that can be used to monitor and control the agricultural 

parameters in order to make intelligent automated system in 

greenhouse. Akshay et al., in [4] have proposed Wireless 

sensing and control for precision Greenhouse management 

they used a CPU for monitoring and a ZigBee with PIC 

microcontroller to establish a wireless communication between 

two distant locations. The range of the ZigBee is limited. Their 

main purpose is to monitor and control only the temperature 

and humidity. AjiHanggoro et al., in [5] have discussed Green 
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House Monitoring and Controlling Using Android Mobile 

Application .The new system developed to test the indoor 

humidity. Complete system is designed to monitor and control 

the humidity inside the greenhouse. The software used is an 

android phone, connected using WIFI to a central server which 

connected via serial communication to microcontroller and 

humidity sensor. S.Thenmozhiet al., in [6] has discussed 

Greenhouse Management Using Embedded System and 

ZigBee Technology. The controlling process takes place by 

both manual and automatic manner. ZigBee wireless network 

will send status to the control room. And there we can control 

the activities through PC.M.K. Gayatri et al., in [7] have 

discussed Providing Smart Agricultural Solutions to Farmers 

for better yielding using IOT. They explained about the IOT 

concept. The issues related to the farmers are hampering the 

cause of our evolution. One of the solutions for these problems 

is to help farmers using modernization techniques. This paper 

explains combining the advantages of the major characteristics 

of emerging technologies such as IOT and web service. P. S. 

Asolkaret al., in [8] has discussed An Effective Method of 

Controlling the Greenhouse and Crop Monitoring Using GSM. 

The greenhouse approach has been presented supporting GSM 

wireless technology. This effectively monitors and controls the 

temperature, humidity, soil moisture, light intensity and CO2 

gases. Here the GSM will send message. And the owner must 

reply back to take an appropriate action. Viswanathnaik et al., 

in [9] have presented IOT based green house monitoring 

system The monitoring of the vital parameters of greenhouse 

namely temperature and soil moisture through IOT is 

explained .irrespective of our place where we are, we can 

control the parameters. 

 

III. EXISTNG SYSTEM  

 

Greenhouses in India are being deployed in the high-altitude 

regions where the sub-zero temperature up to -40° C makes 

any kind of plantation almost impossible and in arid regions 

where conditions for plant growth are hostile. The existing set-

ups primarily are:  

 

MANUAL SET-UP: This set-up involves visual inspection of 

the plant growth, manual irrigation of plants, turning ON and 

OFF the temperature controllers, manual spraying of the 

fertilizers and pesticides. It is time consuming, vulnerable to 

human error and hence less accurate and unreliable.  

 

PARTIALLY AUTOMATED SET-UP: This set-up is a 

combination of manual supervision and partial automation and 

is similar to manual set-up in most respects but it reduces the 

labour involved in terms of irrigating the set-up.  

 

FULLY- AUTOMATED: This is a sophisticated set-up 

which is well equipped to react to most of the climatic changes 

occurring inside the greenhouse. It works on a feedback system 

which helps it to respond to the external stimulation efficiently. 

Although this set-up overcomes the problems caused due to 

human errors it is not completely automated and expensive. 

 

IV. PROBLEM DEFINITION  

 

The complexity such as humidity, soil moisture, light, soil pH, 

temperature, etc., to monitor weather parameters are involved 

directly or indirectly in the administration of the plant growth. 

Investments in process automation, the parameter is more than 

one simultaneously greenhouse control systems are designed to 

control the parameters of a mistake, because the more you buy 

more than one model today. High maintenance and require a 

technically skilled workforce. Proposed Use in mobile 

technology and data acquisition systems wirelessly with 

modern systems, communication systems, universal access to 

information on farms. But it suffers from limitations such as 

the design of various levels of complexity, difficult and 

expensive to repair. In addition, system reliability is low, and 

when there are dysfunctions in local devices, each phone and 

local data will be lost and, therefore, the whole system will 

collapse. Also the Indian farmers are not the work of a 

sophisticated environment, and the need for such an advanced 

system, and the same cannot afford. This type of problem, 

IOT, based on the monitoring and control system designed 

implementation in the near future, which will help Indian 

farmers get. 

 

V. MOTIVATION  

 

There is a lack of betel leaf vine cultivation as though it is 

required in high demand in our nation. This is because of the 

increased population. Our food crops need some specific 

environmental conditions for their growth. There is a huge 

variation in the environmental conditions in the present. This 

will affect the growth of the crops. Because of the less 

availability of medicinal plants the cost of the medicines 

increasing. Also there is an unavailability of labors in the 

present. From all these problems we realized that there is a 

need of automatic monitoring and control system for 

greenhouse which is the place we can cultivate the crops under 

specific conditions suitable for it. 

 

VI. OBJECTIVES  

 

Our main objectives of this project are build greenhouse with 

automatic monitoring and controlling system. Constantly 

monitor and control environmental conditions in greenhouse. It 

focuses on saving water, increasing efficiency and reducing the 

environmental impacts on betel leaf vine plants production. 

The user can see the atmospheric conditions of the greenhouse 

plants on website and control the greenhouse from faraway 

places. It is to increase the production of food stuff. To save 

water, power etc. to increase the production of medicinal 

plants. 

 

VII. PROPOSED SYSTEM 

 

From the current problem section, it can be seen that the 

existing systems are insufficient to handle the problems of the 

greenhouse monitoring and control. To solve these problems 

we propose the monitoring and control of greenhouse using 

IOT and WSN. It mainly consists of the sensing part, 

controlling part, monitoring part and a message sending and 

receiving part. In the monitoring part the sensors included are 

temperature sensor, humidity sensor, soil moisture sensor, , 

Accelerometer sensor. These sensors will sense the various 

parameters of the environment. And the values will be 

displayed on an LCD display. These sensors are connected to 

the microcontroller (R5F100LE) which is the controlling part. 

The analog sensors are connected through the ADC. The 

microcontroller is then connected to a pump, and a GSM 

module through MAX232. MAX232 is used to convert the 

voltage levels to TTL level. When the soil moisture is less the 

microcontroller will ON the pump. Then the notification in 

.Net application will get ON. The next part is the message 

sending and receiving part. In the sending part there is a GSM 

Module which will send the values to the Amazon web server. 

The receiver part is a Amazon Web Server, which is having an 

application that will play a predefined text notification 

message based on the message received from the GSM 
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module. Cubesuit++ is used to provide the ease for writing the 

programs. 

 

 
Figure.1. block diagram. 

 

VIII. HARDWARE AND SOFTWARE SPECIFICATON  

 

The hardware required for this project is microcontroller, GSM 

module, sensors, ADC, etc. they are explained below. Figure 

shows the block diagrams of the component used. 

 

A. Microcontroller R5F100LE  

 

Renesas (RL78) is 16 bit architecture, it has 64I/O pin 

(R5F100LE). It has 11 I/O ports, 64kB ROM, 4kB RAM,1 

watch dog timer,I2C protocol, 3 UART’s, 10 bit ADC, 8 

Timers, on chip debug function, high speed on-chip oscillator.  

 

B. GSM Module (SIM 300)  

 

Here, a GSM modem is connected with the microcontroller. 

This allows the computer to use the GSM modem to 

communicate over the mobile network. These GSM modems 

are most frequently used to provide mobile Internet 

connectivity, many of them can also be used for sending and 

receiving SMS and MMS messages. GSM modem must 

support an “extended AT command set” for sending/receiving 

SMS messages. GSM modems are a cost effective solution for 

receiving SMS messages, because the sender is paying for the 

message delivery. SIM 300 is designed for global market and it 

is a tri-bandGSM engine. It works on frequencies EGSM 900 

MHz, DCS 1800 MHz and PCS 1900 MHz. SIM300 features 

GPRS multi-slot class 10/ class 8 (optional) and supports the 

GPRS coding schemes. This GSM modem is a highly flexible 

plug and play quad band GSM modem, interface to RS232, it 

supports features like voice, data, SMS, GPRS and integrated 

TCP/IP stack. It is controlled via AT commands (GSM 

07.07,07.05 and enhanced AT commands). It uses AC – DC 

power adaptor with following ratings DC Voltage: 12V/1A.  

 

C. Sensors  

 

Sensor is a device which is used to convert physical quantity 

into electrical signal. A sensor is a device, which responds to 

an input quantity by generating a functionally related output 

usually in the form of an electrical or optical signal. A sensor's 

sensitivity indicates how much the sensor's output changes 

when the measured quantity changes. Sensors that measure 

very small changes must have very high sensitivities. Sensors 

also have an impact on what they measure. Sensors need to be 

designed to have a small effect on what is measured; making 

the sensor smaller often improves this and may introduce other 

advantages.  

 

a) Soil moisture sensor: This sensor can be used to test the 

moisture of soil, when the soil is having water shortage, the 

module output is at high level, else the output is at low level. 

By using this sensor one can automatically water the flower 

plant, or any other plants requiring automatic watering 

technique. It is having adjustable sensitivity and threshold 

level can be configured.  

 

b)Accelerometer: is mainly use for find out the effect like 

feelings (i.e. if there any bridge then there will be more 

number of vehicles will be travelling so sometimes we feel the 

vibrations). 

 

c) Humidity sensor SY-HS-220  

Here we are using SY-HS-220 humidity sensor. Humidity 

sensor will measure the water content in the atmosphere. The 

rated voltage is DC 5.0 V. and its operating temperature is 0-

600C.  

 

d) Temperature sensor LM 35  

The LM35 series are precision integrated-circuit temperature 

sensors, whose output voltage is linearly proportional to the 

Celsius (Centigrade) temperature. Low cost is assured by 

trimming and calibration at the wafer level. The LM35's low 

output impedance, linear output, and precise inherent 

calibration make interfacing to readout or control circuitry 

especially easy. It can be used with single power supplies, or 

with plus and minus supplies.  

 

D. MAX 232  

The MAX232 is a dual driver/receiver that includes a 

capacitive voltage generator to supply EIA-232 voltage levels 

from a single 5-V supply. Each receiver converts EIA-232 

inputs to 5-V TTL/CMOS levels. These receivers have a 

typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and 

can accept ±30-V inputs. Each driver converts TTL/CMOS 

input levels into EIA-232 levels.  

 

E. ADC 0809  

ADC0809 is an 8-bit analog to digital converter. It is used to 

convert the analog voltage of temperature sensor and humidity 

sensor. The reference voltage of ADC0809 is 5V. It is an 8 

channel ADC. The 8-bit A/D converter uses successive 

approximation as the conversion technique. The converter 

features a high impedance chopper stabilized comparator, a 

256R voltage divider with analog switch tree and a successive 

approximation register. The 8-channel multiplexer can directly 

access any of 8-single-ended analog signals. 

 

 

IX. ADVANTAGES AND APPLICATIONS  

 

The advantages of this project is automatically control 

environmental conditions within greenhouse allowing any type 

of plants to be grown all year around. When the manual control 

happens there may be a chance of error occurrence. This 

system eliminates risk of greenhouse not being maintained at 

specific environmental conditions due to human error. 

Minimizes labor costs involved in maintaining a greenhouse. 

Customers are able to define specific greenhouse conditions. 

This is a “Plug-and play” product. The applications are this 

system can be used in green houses to control the vital 

parameters of environment for the proper growth of plants, 

which is our main application. With slight changes this project 

can be used in Mechanical companies to measure various 
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parameters of operating machines like temperature and light. 

Temperature monitoring and controlling action can be used in 

home or various halls like conference room, seminar hall to 

control the temperature of room. 

 

X. IMPLEMENTATION AND DESIGN 

 

 
Figure.2.Prototype model 

 

This project is implemented in green house to monitor soil 

moisture, humidity, and temperature, presence of fire, color of 

leaves and detection of toxic gases. The sensors have huge 

amount of implementations. This project can be used for any 

type of irrigation fields, in nursery, botanical gardens. This 

project can be implemented in any closed area which located 

remote places which need to be monitored without human 

presence, like research centre located in very high altitude. The 

humidity sensor will sense the humidity of the value of the 

humidity. If the value is higher than the predefined value it will 

send a message to the owner that the humidity is high. The 

temperature sensor will sense the value of the temperature and 

if the temperature is high the sensor will display it in the LCD 

monitor and send a message to the owner through GSM. When 

there is a presence of toxic gas the gas sensor will sense it and 

display that the gas is detected. And a message will be send to 

the owner through GSM. The soil moisture sensor will sense 

the water content in the soil and if the water content is less it 

will send a message to the owner and controller will 

automatically on the pump. And again it will check the 

moisture. If the land got sufficient water it will display that the 

land is wet. And the motor will be ON. 

 

XI. RESULT AND DISCUSSION  

 

The control environment and check the parameters of the 

Beetel ballgagin sheet designed this construction. Effective 

environmental management in the greenhouse based on the 

results of the automated approach to the global human 

approach we have taken. Fully automatic controller control is 

based on encoding. Microcontroller Sensor Modules, this 

process does not work properly or incorrect results cannot be 

obtained from one of the inputs. At that time, the greenhouse 

environment can be very useful for human intervention. Fig 4 

the full view of the kit the sensors are connected to the 

microcontroller. In this the humidity sensor and the soil 

moisture sensor are connected through the ADC because they 

are analog sensors. The sensors will sense the different 

parameters and will display the current output in the LCD 

display. And the messages will be sent to the owner. The fully 

connected hardware of the prototype is shown in figure 4. The 

color sensor will sense the color of the leaves and if the color 

is red it will send a message. And in the owner’s mobile the 

audio message “the plant is affected” message will be played. 

If the color identified is green then the “plant is normal” 

message will be played. An application is implemented and 

installed in the phone to convert the received message into 

audio message. 

 

XII. CONCLUSION AND FUTURE ENHANCEMENT  

 

This paper describes the design of a greenhouse monitoring 

system based on IOT for betel leaf vine cultivation. 

Agriculture projects even in urban areas are on a rise in recent 

times, in unique forms. Technological progress makes the 

agricultural sector grow high, which here is made by the IOT. 

The IOT will dramatically change way we live our daily lives 

and what information is stored about us. This monitoring 

system percepts different parameters inside the greenhouse 

using sensors and GSM to provide the updates. The developed 

system can be proved profitable as it will optimize the 

resources in the greenhouse. The complete module is of low 

cost, low power operation hence, easily available to everyone. 

This paper is a basic idea of the research regarding greenhouse 

but still there is a lot more to be explored technologically. 

 

 
 

 
Figure.3.Output snapshot. of .net web application 

 

 
 Figure.4.   Tableau data analysis of 1 year data 
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