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Abstract: Regardless of how people perceive the agricultural process, the reality is that today's agriculture industry is 

more data-driven, precise, and intelligent than ever before. "The rapid emergence of Internet of Things (IoT)-based 

technologies completely redesigned nearly every industry, including "smart agriculture," transforming the industry from 

statistical to quantitative approaches. Such revolutionary changes are shaking existing agricultural methods and opening 

up new opportunities while posing a variety of challenges. This paper highlights the potential of wireless sensors and IoT 

in agriculture, as well as the challenges that will be encountered when sensors are available for specific agriculture 

applications, such as soil preparation, crop status, irrigation, insect and pest identification. 
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I.Introduction: 

This Internet of Things-based paper monitors soil moisture, temperature, and humidity levels near plants, as 

well as light intensity near the control station. When the moisture level falls below a certain threshold, the water 

solenoid valve opens. Its vibration sensor detects moments or any other unwanted activity of animals and rodents 

near the plantation area. The paper is equally appropriate for indoor plants in buildings, greenhouse farming, and 

regular farming. The Ada-furit IoT platform is used to remotely monitor the status of various sensors. 

II.Literature Review: 
Srishti Rawal (2017) proposed a system for automating farm activities that can transform the agricultural 

domain has been transformed from manual and static to intelligent and dynamic, resulting in higher output with less 

human supervision. This paper proposes an automated irrigation system that uses automatic watering to monitor and 

maintain the desired soil moisture content. The control unit is implemented using a microcontroller ATMEGA328P 

on an arduino uno platform. The system employs soil moisture sensors to determine the exact moisture level in the 

soil. This value allows the system to use an appropriate amount of water, avoiding over/under irrigation. IoT is used 

to keep farmers up to date on the status of sp. Swaraj C M, K M Sowmyashree (2020) proposed a system that 

farmers used in the past to calculate soil readiness and impacted doubts in order to determine which type of yield to 

produce They failed to consider the stickiness, water level, and, most importantly, the atmosphere condition, which 

was difficult for a farmer to gradually adjust to. The Internet of Things (IoT) is transforming agriculture by 

involving agriculturists in a variety of methodologies, such as precision and useful cultivating to manage field 

problems. IoT modernization aids in the collection of data on environmental conditions such as the atmosphere, 

protection, temperature, and soil productivity. IoT makes use of farmer interaction to connect with his living 

arrangement from any location and at any time. Remote sensor structures monitor the living conditions, while 

smaller scope controllers control and motorize the field. Far away cameras have been used to see the conditions as 

pictures and videos from a distance.  

III.Proposed System: 

           The heart of the IoT system is the node MCU ESP-8266 Wi-Fi module. It is used to transmit the signals 

collected from various sensors to the users through a computer network.  Sensor DHT11 is connected at D6 pin of 

node MCU to monitor the temperature and humidity levels. Vibration sensor VSI is connected to D8 pin of node 

MCU. Any vibration near the plant(s) is registered as unwanted activity, which alerts the user through the glowing 

of inbuilt LED in node MCU board.  
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Block Diagram: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    Figure 1. Block diagram of proposed system 

 The Node MCU has only one analogue input (A0 pin), but  may need up to six sensors to interface with the 

MCU. This issue can be solved by combining a 16x1 analogue/digital high speed CMOS multiplexer 74HC4067 

with the node MCU-ESP32. Soil moisture sensors SS1 through SS4 and one LDR sensor module are connected to 

the 74HC4067 module's input pins C0 through C4. Select lines S3, S2, S1, and S0 are used to determine the status of 

the five sensors. These select lines are controlled by the node MCU's D3, D2, D1, and D0 pins. After selecting the 

input from 74HC4067 multiplexer module through the selection lines, a single output from the multiplexer available 

at pin SIG is connected to analogue input A0 of node MUC.     
Table.1 

Pin connection between 74HC4067 and node MCU and selection Condition of Pins 

D3 -> S3 D2 -> S2 D1 -> S1 D0 -> S0 
SIG  / 

A0 

LOW LOW LOW LOW C0 

LOW LOW LOW HIGH C1 

LOW LOW HIGH LOW C2 

LOW LOW HIGH HIGH C3 

LOW HIGH LOW LOW C4 

 

The DHT11 sensors data output is connected to D6 pin of node MCU for detection of temperature and 

humidity. To control the AC-voltage-operated lights and solenoid valve for water supply to plants, D7 and D5 pins 

of node MCU are connected to input pins IN2 and IN1 of the relay module, respectively.  
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 Arduino IDE is used for programming the Node MCU board. Connect the Node MCU to a PC/laptop and 

select the appropriate COM port and board name from the Arduino IDE's Tools menu. The board name used in this 

paper is     depicted in Figure 2. 

 
Fig 2 The board name 

Upload the source code Program.ino to the Arduino board by clicking the Upload button. Before compiling 

and uploading the source code, make sure to include the ESP8266WiFi.h, DHT11.h, Ada-furit, and MQTT libraries 

from Library Manager. 

MCU Node Wi-Fi is linked to the open source cloud service Adafruit.io, which provides real-time data 

online. Adafruit.io supports the Message Queue Telemetry Transport (MQTT) protocol for device communication. 

The following are the steps for organizing the dashboard on the Adafruit.io IoT platform: 

 Navigate to the website https://io.adafruit.com. Make an account with a distinct username. Take note of this 

username because it will be used later in Arduino code (Program.ino). 

 Create a key and write it down. This is a lengthy; one-of-a-kind identifiers that use to authenticate any 

device associated with anyone account. Only given one key per account, but revoke and regenerate it 

whenever wants. 

 After creating an account, need to manage feeds for publishing on the dashboard as shown in Fig. 3. (Feeds 

are essentially a collection of data can read or write as specified in the programme, depending on 

application.) 

 

 
Fig.3. live data streaming 

In this paper, we have used four moisture sensors (MS1 through MS4), and a temperature sensor (tmp). So, 

as an example, if this program used the following in the code, then it would require to create each feed as MS1 

through MS4, tmp, LHT, etc to manage on dashboard. Need to add all feeds in Ada-furit IO to display live data from 

sensors on dashboard. Now open PROGRAM.ino source code, include all Wi-Fi credentials including SSID, 

passwords, username, and key. Next, change the software configuration by adding under File/Preferences in 

Arduino IDE. Now save the code, compile it again, and upload it to Node MCU board. 

After making all the circuit connections, switch on Node MCU board and open the Ada-furit IoT dashboard 

and see Adafruit.io dashboard with live data streaming of various sensors outputs on Fig.3. 

 

III.Conclusion: 

We are expanding the system that can control agriculture monitoring in fields where humans are unable to 

provide security in this way. We are developing a system in the field to monitor expensive crops and ensure that all 

climatic conditions are met. We offer this type of system in this area. As a result, this efficient and dependable 

system aids in agricultural monitoring. Aside from its primary goal, the system also contributes significantly to the 

reduction of global warming. Plants' natural habits are thwarted in an indirect way. Using this system, the plants can 

also be protected from fire. As a result, crop destruction is reduced. As a result, the ecological balance is preserved. 
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