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Abstract- Climate-controlled facilities with walls and roofs built for growing plants in the off-

season are called greenhouses. Manual systems for monitoring temperature and humidity in 

greenhouses can be a pain for workers because they must visit the greenhouse every day and 

manually control them. Temperature and humidity need to be regulated continually to guarantee 

optimum plant yields, which may generate a slew of issues that have an impact on production 

rates. Connectivity and management of sensors, devices, and users with information is one of the 

most recent advancements in Information and Communication Technologies (ICT). As a result, 

IoT and embedded technology have been instrumental in solving a number of practical issues 

throughout the years. A DHT11 (Temperature and Humidity sensor) is utilised in conjunction 

with YL69 (Moisture sensor). By using data collected from the sensors, Raspberry PI3 is able to 

adjust the greenhouse's Moisture, Temperature, and Humidity in order to ensure that the crops 

grow at their optimum level and provide the best possible harvest. ThingSpeak is used to save 

the temperature and humidity data, which is then presented on a website for easy access by the 

user. 
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I. INTRODUCTION 
Plants are protected from the outside world in a greenhouse, which is a kind of enclosed building 

that is used for this purpose. Throughout the year, it provides a sustained and efficient growth for 

the plants. Sunlight, water content in the soil, temperature, humidity, and other environmental 

conditions all have a role in plant development. Water sprinklers and irrigation systems have 

been the subject of several studies. They used a variety of approaches to figure out how much 

moisture was in the soil. Their method may be utilised to successfully manage water resources, 

according to an article on the automated water delivery system for metropolitan residential areas. 

The automated method is required because the necessary physical parameters are difficult to 

regulate manually within a greenhouse [5]. Evaporation, thermal imaging, capacitive techniques, 

neutron scattering method, and gypsum blocks are some of the technologies that allow moisture 

detection in smart irrigation systems. However quick, capacitive sensors are expensive and need 

frequent calibration in a variety of temperatures and soil types [2] [3]. Using the Internet of 

Things, G. Parameswaran et al. suggested "Arduino-based smart irrigation system" [11].  

 

II. RELATEDWORKS 

Kim et al. presented a paper on the use of distributed wireless sensor networks to regulate 

irrigation [7]. K. S. Nemali and colleagues Systems that use volumetric water information to 

automate irrigation [9] are also being considered. With ESP8266 sensors and an ATMEGA-318 

microprocessor on the ARDUINO-UNO development board [8,] Chandankumar Sahu et al. 

developed a "Low Cost Smart Irrigation Control System" (LCSICS). In today's world, the 

Internet of Things (IoT) is a fast-growing technology that allows us to access a variety of data 
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from any distant place. Sensors transmit three parameters, which activate actuators if the real 

values are over the threshold values, to a cloud database, where they may be retrieved from any 

location at any time. In addition, this research focuses on the automated regulation of greenhouse 

climatic conditions. There are a variety of crops that can only be cultivated at specific times of 

year. Winter crops like onions, garlic, and shallots need chilly weather to thrive. A moderate or 

hot climate is needed to grow cucumbers, melons and other summer crops. Water was supplied 

from a tank by means of a DC motor-driven water delivery system, which included sensors for 

moisture, temperature, and humidity as well as a Raspberry PI. Near the roots, moisture sensors 

(YL 69) are inserted, while a temperature and humidity (DHT11) sensor is put farther away to 

measure temperature and humidity. The Raspberry PI is used to examine the findings of these 

sensors. In order to keep the spinach wet, the Raspberry PI will activate the inflow valve until the 

soil moisture level rises beyond a predetermined threshold. For crops like spinach, a sliding door 

and a fan are used to keep the temperature and humidity levels within acceptable ranges in the 

greenhouse, which are determined by the crop. GSM technology will take longer than the current 

method [6] to achieve the findings that are needed since it relies on manual measurement of 

agricultural field characteristics. As an alternative, we've suggested a more structured and 

automated way to monitor the crops, which would include adjusting several greenhouse 

conditions. There has been a third wave of information technology, which is characterised by 

more complete sense and measure as well as more extensive interoperability and intelligence, 

following the Internet and mobile communication networks. 

 

III. PROPOSED SYSTEM ARCHITECTURE 

A Raspberry PI 3, YL69 moisture sensor, DHT11 temperature and humidity sensor, DHT11 

driver IC l293d, and motor driver IC l293d are all shown in the above picture 1. The Raspberry 

PI 3, a single-board computer with a SOC, is at the centre of our endeavour. A low-cost desktop 

computer, Raspberry PI 3 is powered by an Arm CPU. In addition to 40 GPIO ports, the 

processor clocks in at 1.2GHZ, it has 1 GB of RAM, and it has built-in Wi-Fi. The Raspberry PI 

3 will be the same price as its predecessor, but it will have Bluetooth and Wi-Fi connectivity as 

an option. A low-cost hub for Internet of Things (IOT) devices or a flexible, low-cost base for 

new sorts of connected gadgets is made evident by the Raspberry PI 3's built-in wireless 

connection [10]. The SD card has to have Noobs OS installed on it before the PI can be used on a 

PC. It's necessary to use XMING software to run both the putty software on Windows and the 

Raspberry PI Linux operating system at the same time. The YL69 is a cheap soil moisture sensor 

that may be used to measure the amount of moisture in the ground. The voltage ranges from 3.3 

volts to 5 volts, and the current is 35 milliamps. Two electrodes make up this sensor, and when it 

comes into contact with soil, the voltage swings, causing the output voltage to drop when the soil 

is wet and to rise when the soil is dry [4]. Temperature and humidity may be measured using the 

DHT11 sensor, which is one of the most inexpensive digital sensors. It has a maximum current 

draw of 2.5mA and an operational voltage range of 3 to 5 volts. When it comes to humidity, it 

might be anywhere from 20 percent to 80 percent of dew point. Using NTC, a thermistor and a 

humidity sensor are used to measure the amount of moisture in the atmosphere. A 16-pin motor 

driver IC, the L293D can drive two DC motors in opposite directions at the same time. Driver 

ICs are required to drive DC motors directly. Because of this, L293D plays a critical role in the 

proper operation of the motor. A greenhouse's side walls are outfitted with air conditioners and 

sliding windows to help adjust the temperature and flow of air inside the structure. 
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Fig. 1 Block diagram 

 

 
Fig. 2 Flow chart 
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Fig. 3 Pin Diagram 

The temperature and humidity sensors (DHT11) and moisture sensors were used to create an 

autonomous temperature control and irrigation system to ensure that the greenhouse always 

maintains a proper climate and that the soil moisture content is maintained at an optimum level 

(YL69). 

A moisture sensor is installed in each region of the greenhouse to monitor the humidity levels. 

Raspberry PI GPIO pins 2, 3, and 4 receive the moisture sensor data. When the driver IC 

receives an output from the processor, it turns the motor on or off according to the state of PI. 

Spinach was chosen as the experimental plant. 

Humidity in the Soil - 50% 

a humidity of 14% in the air 

Temperature - 250c 

The serial output of the DHT11 sensor is attached to the Raspberry PI's GPIO pin 17. The 

formula described below has been used to arrive at a threshold value. 

 
The cooling fan and sliding windows attached to the l293d IC automatically switch on if the 

temperature and humidity value exceeds the threshold value, thereby preserving the humidity 

and temperature in the closed Green House system. Data about temperature and humidity are 

transferred wirelessly to a ThingSpeak cloud. It is no longer uncommon to see IoT devices in 

everyday life that may provide services ranging from distributed data processing and artificial 

intelligence to augmented/virtual worlds, such as sensors and RFIDs, that are time-sensitive as 

well as computationally intensive[6]. The Internet of Things is a concept in which an IP address 

is issued to each gadget, allowing anybody to identify that object online. Today, the internet is a 

constantly changing phenomenon that began as a computer-based network. Raspberry PI, Relay 

http://jespublication.com/


Vol 13, Issue 06, June/2022 

ISSN NO:0377-9254 

www.jespublication.com Page No:434 

 
 
 

 
 
 

as a switch, and their driver circuits are the main components of IoT-based greenhouse 

monitoring and automation systems. Using pre-programmed electronic devices to replace human 

contact with machines makes this practical and desirable in a variety of home operations. 

Overall, the goal of this system is to improve the quality of life for users by automating devices 

that can be managed remotely over the internet. The ThingSpeak Cloud platform is accessed 

through the Wi-Fi module included inside the device. There are a variety of stunning and 

interactive charts that allow us to see real-time data. ThingSpeak IoT technology allows us to 

continually upload and monitor real-time data that will be very beneficial to farmers. IoT 

platform that enables meaningful interactions between people and objects. Uses open source 

APIs to enable a wide range of platforms for real-time data collecting, analysis, processing, and 

visualisation through a linked Social Networking Service (SNS). Arduino, Raspberry Pi, and 

NodeMCU are just a few of the many embedded systems that may benefit from this. It's also 

compatible with a wide range of languages and operating systems. Using ThingSpeak, we plan to 

read and deliver sensor data. An automated system must be created, implemented, and the data it 

collects represented graphically. Information gleaned from this experiment may be seen from 

anywhere in the world, at any time. A website or a mobile application may be created to better 

show the information. We've used HTML and CSS to create a website for our concept. We have 

the option of establishing a second ThingSpeak Cloud account in order to submit the data. When 

signed in, we went to Channels >My Channels and then established a new channel. 

New Channel to Create. For the purpose of reading or uploading data, the channel's API key is 

used to uniquely identify the channel. Using the API, real-time visualisations may be created and 

updated. Eight data fields may be kept in each channel, along with four extra fields for location 

information. A unique identity and a date and time stamp are attached to each record. a server 

and a client Linux, Apache, MySQL and PHP (LAMP) may be used to build the server. In order 

to produce a website, HTML is utilised, and CSS is used to make it seem better. The server 

creates two HTML files on the local host. These two HTML files are submitted to 

000webhost.com's free server in order to make it accessible online. An index.html page is needed 

for the home page. Data will be posted to the website if the detected value exceeds the threshold 

value established in the application. 

The detected data's are continually uploaded to the website and the page refreshes every 16 

seconds in the webpage built. The system name and graphics are shown on the first page of the 

homepage, as seen in Fig. 3.2. The end-user is provided with a link that, when clicked, takes 

them to a new page, as illustrated in Fig. 3.1, which displays the sensor readings graphically. 

Temperature and humidity data are shown on two separate graphs in this example. 

The soil moisture content, air humidity, and temperature of the system are shown in the GUI. 

The ambient conditions inside the greenhouse are continually monitored and controlled based on 

these criteria, allowing the greenhouse to always maintain the essential climatic conditions for 

the spinach crop. 
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IV. RESULTS AND DISCUSSION 

 
Fig. Hardware Setup 

 
Fig. Visualization of results 

 
Fig. Results 
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Table practical conditions for spinach 

 
IdX = 26.5 (Humidity and Temperature) and 40 percent (moisture) are the ideal threshold 

values for the spinach crop from the above table. 

The sliding window is opened and the Exhaust Fan is activated if the value surpasses 26.5. 

As a result, the sliding window is closed and the exhaust fan is turned off when the value is 

less than 26.5. 

The Raspberry PI activates the Sump motor, which in turn activates the water pump, if the 

moisture level is more than 40%. Because moisture content falls below 40%, Raspberry PI 

switches off sump motor, which subsequently activates water pump to pump water. Closed 

Greenhouses can automatically maintain the ideal circumstances for the development of 

SPINACH crops, based on the aforementioned findings. 
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