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Abstract: The need for efficient and effective agriculture has led to the development of 10T based smart agriculture monitoring
systems. This article covers Arduino, GSM modem, WiFi modem, temperature sensor, humidity sensor, water sensor, mini fan,
water pump fluid, crystal oscillator, resistors, capacitors, transistors, cables and connectors, diodes, PCBs, LEDs, transformers/a
dapters, buttons, switches and IC sockets. The system allows real-

time monitoring and control of the environment necessary for cultivation and optimization. Integrated with advanced technology
, the solution enables farmers to make data-driven decisions and improve farming.

L. INTRODUCTION

Since ancient times, all countries have been engaged in agriculture. Agriculture is the science and art of growing plants. Agriculture
is an important development in the rise of settled human civilization. Since ancient times, agriculture has been cultivated by hand.
As the world transforms into new technologies and applications, growing with agriculture is also a necessary goal. 10T plays an
important role in smart agriculture. 10T sensors can provide information about agriculture. We stand behind 10T and smart
agriculture using automation. This loT-based agricultural monitoring system uses wireless sensor networks to collect data from
various sensors used in different nodes and transmit it through wireless networks. This smart farm 10T system is powered by
Arduino and has temperature sensor, water meter, water meter, DC motor and GPRS module. When the loT-based agricultural
monitoring system is activated, it checks the water level, soil moisture and humidity. Sends an SMS notification to the phone about
the level. The sensor knows the water level and automatically starts the pump if the water drops. If the temperature is higher than
this parameter, the fan will run. All this is displayed on the LCD module. All this can be seen in 10T, which displays humidity,
humidity and water level data with date and time to the minute. The temperature can be set to a certain level according to the type of
crop being grown. If we want to forcefully turn off the water in the 10T, we can forcefully stop the pump with a button.

1. METHODS

A. Hardware Selection and Integration

Arduino: A widely used microcontroller platform is chosen as the central controller in an loT-based smart agriculture monitoring

system due to its versatility and ease of use in 10T projects. The Arduino platform offers several advantages that make it an ideal

choice for this application:

1) \ersatility: Arduino boards come in different models with different capabilities, allowing users to choose the most suitable
option based on their project requirements. This versatility enables the integration of multiple sensors and actuators for
monitoring and controlling environmental parameters in smart agriculture.

2) Ease of use: Arduino provides a user-friendly development environment that simplifies the programming process. Thanks to its
intuitive interface and extensive documentation, it is accessible to both beginners and experienced users. The availability of a
large community and online resources further increases its ease of use and enables rapid development and prototyping.

3) Processing Power: Arduino boards are equipped with microcontrollers that offer enough processing power for data processing,
analysis and control tasks. This processing capability allows the system to collect data from sensors, perform calculations, and
execute control algorithms for effective monitoring and control.

4) Sensor Integration: Arduino boards include a variety of analog and digital input pins that allow easy integration of various
sensors such as temperature sensors, humidity sensors, and water sensors. These sensors provide real-time data on
environmental conditions, which is crucial for effective monitoring and management in smart agriculture.
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5) Controlling Actuators: Arduino boards also provide digital output pins that allow control of actuators such as mini exhaust fans
and water pumps. By connecting to these actuators, the Arduino platform enables automated regulation of environmental
parameters based on sensor data, which ensures optimal conditions for growing crops. Overall, the choice of the Arduino
microcontroller platform as the central controller offers the system the necessary computing power and interfaces for seamless
sensor integration and actuator control. Its versatility and ease of use make it a popular choice in 10T projects and provide a
solid foundation for developing efficient and scalable solutions in intelligent agricultural monitoring.

6) Sensor: Temperature, humidity, and water sensors play a vital role in an loT-based smart agriculture monitoring system, as
they provide real-time data on key environmental parameters in agricultural conditions. These sensors enable accurate
monitoring and control of temperature, humidity and soil moisture levels, which are essential for optimizing crop growth
conditions.

a) Temperature Sensor: The temperature sensor measures the ambient temperature in the agricultural environment. It helps
monitor temperature fluctuations, which are critical for determining ideal conditions for different crops. Based on the collection
of temperature data, the system can make informed decisions regarding temperature control, such as controlling a mini exhaust
fan to maintain optimal temperature levels for crop growth.

b) Humidity Sensor: The humidity sensor measures the moisture content in the air. It provides valuable information about moisture
levels that are essential to understanding the moisture requirements of plants. By monitoring moisture, the system can prevent
problems such as excessive moisture or dryness that can adversely affect plant health. Allows the system to initiate appropriate
actions such as adjusting irrigation or activating a mini exhaust fan to regulate humidity levels.

c) Water Sensor: The water sensor measures the moisture content of the soil and indicates the availability of water in the root
zone. It plays a key role in irrigation management, allowing the system to determine when and how much water should be
supplied to the plants. By monitoring soil moisture, the system can automate water pump operation to ensure crops receive the
optimal amount of water, preventing water shortages and over-irrigation.

The integration of temperature, humidity and water sensors provides the system with real-time data on key environmental factors

that significantly affect crop growth. By constantly monitoring these parameters, the system can make data-driven decisions and

trigger appropriate actions to create and maintain optimal growing conditions. This enables farmers to optimize resource use,
minimize crop stress and maximize agricultural productivity. - Actuators: The system includes a mini exhaust fan and a water pump

to regulate environmental parameters. A mini exhaust fan helps regulate the temperature inside the farming environment, while a

water pump ensures optimum water supply to the crops.

Electronic components: Various electronic components such as crystal oscillators, resistors, capacitors, transistors, cables and

connectors, diodes, PCBs, LEDs, transformer/adapter, buttons, switches and IC sockets are carefully selected and integrated into the

system. These components play a critical role in circuitry, connectivity, power management, and overall system reliability.

B. Sensor Data Acquisition

Sensor data collection is a critical aspect of an loT-based intelligent agricultural monitoring system. The Arduino board plays a

central role in interfacing with temperature, humidity and water sensors for real-time data collection. The process of acquiring data

from a sensor includes the following steps:

1) Sensor Interface: The Arduino board is equipped with analog input pins that are used to connect temperature, humidity and
water sensors. Each sensor is connected to a specific pin that allows data to be transferred between the sensor and the
microcontroller.

2) Sensor Reading: The Arduino board reads analog signals from the connected sensors. The temperature sensor provides data on
the Ambient temperature, the humidity sensor provides information on the moisture content of the air, and the water sensor
measures soil moisture levels. The microcontroller converts these analog signals into digital values that the system can process.

3) Analog-to-digital Conversion: The Arduino board uses an analog-to-digital converter (ADC) to convert continuous analog
values from sensors to discrete digital values. The ADC samples the analog signals and assigns a corresponding digital value
based on the detected voltage levels.

4) Data Processing: Once the sensor data is converted into digital format, the Arduino microcontroller processes the data using
programmed algorithms. A microcontroller can perform calculations, apply control logic, and make decisions based on acquired
sensor data.
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5) Data Storage and Analysis: Processed sensor data can be stored in memory or transferred to a remote server for further
analysis. This allows for long-term data recording and trend analysis that can provide valuable insights into environmental
patterns and crop performance.

By interfacing with temperature, humidity and water sensors, the Arduino board enables real-time data collection. This data serves

as the basis for informed decision-making and automated control within an intelligent agricultural monitoring system. It enables

farmers to monitor and manage key environmental parameters, leading to better crop management, resource optimization and
overall agricultural productivity.

C. Data Processing and Analysis

Data processing and analysis are essential steps in an loT-based smart agriculture monitoring system. After collecting the data from

the sensors, the Arduino microcontroller processes and analyzes the data using appropriate algorithms and control logic. This

enables informed decision-making and optimization of resources. The data processing and analysis phase includes the following
steps:

1) Data Preprocessing: Collected sensor data may contain noise or outliers that could affect the accuracy of the analysis. To
address this, the data may undergo pre-processing techniques such as filtering, smoothing or removing outliers. These
techniques ensure that the data is clean and reliable for further analysis.

2) Algorithm Implementation: The Arduino microcontroller uses programmed algorithms to analyze the collected sensor data.
These algorithms can range from simple calculations to more advanced statistical or machine learning. The choice of algorithms
depends on the specific requirements of the smart farming system, such as determining optimal irrigation schedules or
identifying patterns of temperature and humidity fluctuations.

3) Control Logic: Processed data is used to make informed decisions to optimize resources. The control logic built into the
Arduino microcontroller can trigger actions based on pre-defined thresholds or rules. For example, if the temperature exceeds a
certain threshold, the system can activate a mini exhaust fan to cool the environment. Similarly, if the soil moisture level drops
below a certain value, a water pump can be activated to irrigate the crops.

4) Decision Making: Based on the analysis of sensor data, the Arduino microcontroller makes decisions to optimize the use of
resources and improve crop management. These decisions may include adjusting irrigation schedules, regulating temperature
and humidity levels, or activating specific drives that address environmental conditions.

5) Feedback Loop: The system continuously collects new sensor data, updates the analysis and adjusts the decision-making
process. This feedback ensures that the system adapts to changing environmental conditions and provides real-time crop growth
optimization.

By processing and analyzing the collected data from the sensors, the Arduino microcontroller enables informed decisions to

optimize resources in smart agriculture. This data-driven approach increases the system's ability to meet specific crop requirements,

leading to improved crop management, resource efficiency and sustainable agricultural practices.

D. Actuator Control

Actuator control is a critical aspect of an loT-based intelligent agricultural monitoring system. Based on the analyzed sensor data,

the Arduino microcontroller sends control signals to the actuators, specifically the mini exhaust fan and the water pump. The drive

control process includes the following steps:

1) Sensor Data Analysis: The Arduino microcontroller analyzes sensor data, including temperature, humidity, and soil moisture
levels, to determine required actions for optimal crop growth. For example, if the temperature exceeds a certain threshold or the
humidity levels are outside the desired range, the microcontroller will identify the need to activate the actuator.

2) Decision-making: Based on the analysis of the sensor data, the Arduino microcontroller decides whether to activate or
deactivate specific actuators. These decisions are governed by predefined thresholds and control logic programmed into the
system.

3) Generating Control Signals: Once decisions are made, the Arduino microcontroller generates control signals that are sent to the
actuators. Control signals include instructions to activate or deactivate the mini fan and water pump based on specific crop
requirements and environmental conditions.

4) Actuator Activation: Control signals are received by the mini exhaust fan and water pump, causing them to activate or
deactivate. A mini exhaust fan helps regulate temperature and humidity levels by promoting air flow, while a water pump
controls irrigation by delivering water to crops.
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5) Continuous Monitoring and Adjustment: The Arduino microcontroller continuously monitors the sensor data and adjusts the
actuator control signals as needed. This enables real-time adjustments based on changing environmental conditions and ensures
that crops receive optimal conditions for growth.

By controlling the mini exhaust fan and the water pump, the Arduino microcontroller enables the precise setting of the

environmental conditions in the smart agriculture monitoring system. This ensures that crops receive the necessary temperature,

humidity and irrigation levels for healthy growth. Controller control plays a key role in optimizing crop management, resource
utilization and overall agricultural productivity.

E. Integration of Electronic Components

The integration of electronic components is a crucial step in the development of an intelligent agricultural monitoring system based

on the Internet of Things. Each component serves a specific purpose and contributes to the overall functionality and performance of

the system. Here is an overview of the integration process:

1) Component selection: Electronic components such as crystal oscillators, resistors, capacitors, transistors, cables and connectors,
diodes, PCBs, LEDs, transformer/adapter, buttons, switches and IC sockets are carefully selected based on their specifications.
and compatibility with system requirements. Factors such as voltage rating, current handling capacity and signal compatibility
are taken into consideration.

2) Wiring and Interconnection: Proper wiring and interconnection are essential to ensure reliable operation and efficient signal
flow. Components are connected using appropriate cables, connectors and soldering techniques. Attention is paid to minimizing
signal interference, crosstalk and voltage drops. Neat and organized wiring helps with troubleshooting and maintenance.

3) Circuit Layout: The integration of components on a printed circuit board plays a vital role in system performance. The PCB
layout is carefully designed with factors such as signal integrity, thermal management and ease of assembly in mind. Correct
placement and orientation of components is ensured to minimize noise and optimize circuit functionality.

4) Power Management: Effective power management is critical to system operation. A transformer/adapter is integrated to provide
the required power and voltage regulators are used to maintain stable voltage levels. Capacitors and filters are used to suppress
noise and ensure clean power distribution. Proper grounding techniques are used to minimize the risk of electrical interference.

5) Testing and Validation: Testing and validation are essential steps in the development of an loT-based intelligent agricultural
monitoring system. These processes ensure the proper functioning of the integrated components and the proper functioning of
the system. Here are some key aspects of testing and validation:

a) Functional Tests: Various functional tests are performed to verify that each component and subsystem of the system is working
properly. For example, temperature, humidity and water sensors are tested to ensure they provide accurate readings. The mini
exhaust fan and water pump are tested for proper activation and operation. The Arduino microcontroller is tested for data
collection and actuator control.

b) Performance Evaluation: Performance evaluation tests evaluate the overall performance and functionality of the system under
various operating conditions. The system is tested in order to determine the response time, the accuracy of the measured values
of the sensors and the reliability of the control of the actuator. Performance metrics are defined and system performance is
measured against these metrics to ensure that it meets the desired specifications.

c) Calibration: Calibration is an important step to ensure the accuracy and reliability of sensor readings. Calibration procedures
are performed to adjust sensor measurements and compensate for any inherent biases or inaccuracies. This step ensures that the
data collected is reliable and provides an accurate representation of environmental conditions.

d) System Integration: Testing and validation also includes verifying proper integration of components. Wiring, circuit layout and
interconnections are checked and tested for proper connectivity and signal integrity. This step helps identify and resolve any
issues related to incorrect connections, faulty components, or compatibility issues.

e) End-to-End testing: The entire system is tested in a real environment to simulate its intended operation. This includes
monitoring and controlling environmental parameters, receiving and processing data from sensors, and activating actuators
based on data analysis. End-to-end testing ensures that the system works smoothly and reliably as a complete solution.
Thorough testing and verification helps identify and resolve any problems or deficiencies in system design or implementation.
By ensuring proper integration, reliable operation, and efficient power management, an loT-based intelligent agriculture
monitoring system can effectively monitor and control agricultural parameters, leading to better crop management and
optimized resource utilization.
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F. System Testing and Calibration

System testing and calibration play a vital role in ensuring the functionality and performance of an integrated smart agriculture
monitoring system. Here are some key aspects of system testing and calibration:

1. Sensor testing and calibration: Sensors used in the system, such as temperature, humidity and water sensors, are tested for
accuracy and reliability. Calibration procedures are performed to calibrate the sensor readings and eliminate any inherent biases or
inaccuracies.

This ensures that the data collected is accurate and provides an accurate representation of environmental conditions.

Actuator Testing: Actuators in the system, such as the mini exhaust fan and water pump, are tested for responsiveness and
reliability. Control signals from the Arduino microcontroller are sent to the actuators and their activation and deactivation is verified.
This testing ensures that the actuators are working properly and can effectively regulate environmental conditions.

Communication testing: Communication between components such as Arduino, GSM modem and WiFi modem is tested to ensure
proper data exchange and connectivity.

This includes verifying the transmission and reception of data, checking the compatibility of communication protocols, and
assessing the system's ability to send notifications or alerts in real time.

Performance Evaluation: The overall performance of the system is evaluated to assess its responsiveness, accuracy, and reliability.
Performance metrics are defined and system performance is measured using these metrics. This assessment helps identify any
performance issues and allows for optimization and improvements to increase system efficiency and effectiveness.

Environment simulation: The system is tested in real scenarios to simulate different environmental conditions and evaluate its
performance in different situations.

This involves exposing the system to various temperature, humidity and water level scenarios and observing its response and
accuracy in capturing and controlling these parameters.

By performing thorough system testing and calibration, any problems or deficiencies in functionality, communication, or
performance can be identified and resolved. This ensures that the smart agriculture monitoring system works reliably and accurately,
providing valuable data to optimize crop management and resource use. By utilizing these methods, an loT-based smart agriculture
system efficiently collects sensor data, processes information, and controls controllers to maintain optimal environmental conditions
for crop growth.

Careful selection and integration of electronic components contributes to efficiency, reliability and overall system performance in
support of precision agriculture practices.

1. WIRELESS CONNECTIVITY
In addition to local monitoring and control capabilities, the loT-based smart agriculture monitoring system includes wireless
capabilities for remote access and real-time alerts. The system integrates both a GSM modem and a WiFi modem and offers various
communication methods for better availability and timely decision-making.

A. GSM Modem

The inclusion of a GSM modem allows the system to send SMS alerts to farmers or relevant stakeholders. Real-time updates and
alerts can be streamed directly to their mobile devices, providing immediate information on environmental conditions or system
failures. This feature allows farmers to stay informed of critical events such as sudden changes in temperature, humidity or water
level that may require their attention or intervention.

B. WiFi Modem

The integration of a WiFi modem allows the intelligent agricultural monitoring system to connect to the Internet, allowing remote
access and control. Through a web interface or a dedicated mobile app, farmers can securely monitor and manage their farming
environment from anywhere with an internet connection. This remote accessibility increases convenience and flexibility, allowing
farmers to make timely decisions based on real-time data collected by the system.

With wireless capability, the Smart Agriculture Monitoring System overcomes the limitations of physical proximity and allows
farmers to stay connected to their fields at all times. They can receive important alerts, access real-time data and remotely control
the system to optimize crop management.
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Whether they are on-site or off-site, this wireless connection ensures that farmers have the information and control they need to
quickly respond to changing environmental conditions or address any issues that may arise

The combination of GSM modem and WiFi modem in the system design offers a versatile communication infrastructure. While the
GSM modem ensures reliable communication through SMS notifications, the WiFi modem provides wider options through an
Internet connection.

Farmers can choose the communication method that best suits their preferences and requirements, providing flexibility in accessing
and managing the intelligent agricultural monitoring system.

Overall, the wireless connectivity capabilities integrated into an loT-based intelligent agricultural monitoring system significantly
increase accessibility, real-time monitoring, and remote control. This enables farmers to make informed decisions, take proactive
measures and optimize their farming practices based on accurate and up-to-date information.

V. HARDWARE IMPLEMENTATION
The hardware implementation of a smart farming monitoring system is a crucial aspect that ensures proper integration and
functioning of the relevant components. This section provides detailed information on the design aspects, circuit layout, and power
management mechanisms used in the system to achieve optimal performance and reliability.

A. Design Considerations

Selection of suitable components: The post outlines a careful selection of components such as Arduino, GSM modem, WiFi modem,
temperature sensor, humidity sensor, water sensor, mini fan, water pump, crystal oscillator, resistors, capacitors, transistors, cables
and connectors, diodes, PCB, LED, transformer/adapter, buttons, switches and IC sockets. Each component is selected based on its
compatibility, functionality and suitability for an intelligent agricultural monitoring system.

Integration and interconnection: The article describes how selected components are integrated into the system and interconnected to
ensure proper communication and data exchange. Component placement and wiring are carefully considered to optimize system
efficiency and reliability.

B. Circuit Arrangement

Circuit layout is a crucial aspect of hardware implementation. The post provides an overview of the layout and placement of
components on a PCB (Printed Circuit Board). It discusses layout design aspects such as minimizing signal interference, reducing
power losses and ensuring proper heat dissipation.

The paper may also include schematic diagrams or illustrations that visually show the circuit layout, component locations, and
connections.

C. Consumption Management

Effective power management is essential to ensure reliable operation of an intelligent agricultural monitoring system. The article
discusses the power requirements of each component and the strategies used to effectively manage power consumption.

May detail the use of transformers/adapters to provide required voltage levels, the use of capacitors and other components for
voltage regulation and noise suppression, and any energy saving techniques implemented to optimize energy use.

D. Testing and \erification

The hardware implementation undergoes rigorous testing and validation to verify its functionality, performance and reliability. The
paper may discuss the testing methodologies used, such as functional testing, performance testing, and stress testing, to ensure that
the system meets the required specifications.

It may also include experimental results and analysis to demonstrate the effectiveness and efficiency of the hardware
implementation.

By providing detailed information on hardware implementation, including design considerations, circuit layout, power management,
and testing, the article offers insight into the technical aspects of a smart agriculture monitoring system. This information helps
readers understand the design, functionality and reliability of the system and contributes to the overall understanding and evaluation
of the proposed solution.
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VI. RESULTS AND DISCUSSION
Field Tests and Data Collection
Field tests are conducted to evaluate the effectiveness of an loT-based smart agriculture monitoring system.
Real-time data is collected from temperature, humidity and water sensors installed in the agricultural environment.

Accuracy and Reliability of Measurements
Collected data is analyzed to assess the accuracy and reliability of system measurements.
The ability of the system to provide accurate and consistent data on temperature, humidity and water level is evaluated.

Deviation from Pre-defined threshold Values
Collected data is compared to pre-defined thresholds or optimal ranges for environmental parameters.

Deviations from these thresholds are identified and analyzed to evaluate the system's ability to detect abnormal conditions.

Real-time Monitoring and Alerts
The ability of the system to respond to changes in environmental conditions is evaluated.
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Its ability to provide real-time monitoring and early warning to farmers of critical events or abnormal parameter levels is

assessed.

Control and Regulation of Environmental Parameters

The ability of the system to control and regulate environmental parameters such as temperature, humidity and water level is

investigated.
The effectiveness of the mini exhaust fan and water pump in maintaining optimal conditions for crop growth is evaluated.

Impact on Crop Management

The data collected by the system is used to make informed decisions regarding irrigation, fertilization and other crop related

activities.

The impact of the system on crop management practices, including resource optimization and yield improvement, is discussed.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

2196



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue VI Jun 2023- Available at www.ijraset.com

G. Reliability and Performance Rating
1) Reliability and performance of the system are evaluated based on its continuous operation in an agricultural environment.
2) Any limitations or problems encountered during operational tests are discussed, along with potential areas for improvement.

H. Total Agricultural Productivity

1) Results obtained from field tests and data analysis demonstrate the ability of the system to increase overall agricultural
productivity.

2) The system's ability to optimize the use of resources, create favorable conditions for cultivation and enable informed decision-
making contributes to improved crop yields.

The results and discussion section provides a comprehensive evaluation of an loT-based smart agriculture monitoring system and

shows its effectiveness in monitoring and controlling key environmental parameters. It highlights the impact of the system on crop

management, resource optimization and overall agricultural productivity and provides valuable insights for researchers, farmers and

stakeholders in the agricultural sector.

VII. CONCLUSION

As a result, the loT-based smart agriculture monitoring application proves to be very useful in solving the problems of
contemporary agriculture. By integrating Arduino, GSM modem, WiFi modem and various sensors and actuators, the system
provides a solution for real-time monitoring, automatic control and remote access to the agricultural field. The system provides
critical environmental monitoring by collecting a analysis of data from temperature, humidity and water sensors. This data-driven
approach ultimately

improves crop management by enabling farmers to make informed decisions about planting, fertilization and other crop
management practices. System automation is supported by various Arduino microcontroller platforms that can control small fans
and water pumps based on sensor data. This ensures good environmental stability, promotes healthy crops and reduces resource
wastage. In addition, the combination of GSM modem and WiFi modem ensures trouble-free and remote communication. Farmers
can receive real-time updates and SMS alerts for important events or malfunctions. The web interface supports remote monitoring
and allows farmers to manage their crops from anywhere. The loT-based smart agriculture monitoring concept has the potential to
increase productivity and support the transition to precision agriculture. The system contributes to the development of a better
agricultural and ecological sector by improving the use of resources, improving crop management and promoting sustainable
agriculture. With the continuous advancement of technology, the system can be further developed and supplemented. Future
research may focus on integrating machine learning algorithms for advanced data analysis, including additional sensors for
environmental monitoring, and exploring the use of data, statistical and predictive modeling to improve crop management. In
conclusion, the loT-based intelligent agricultural monitoring system proposed in this paper holds great promise for today's
agricultural applications. It integrates Arduino, GSM modem, WiFi modem and various sensors and actuators to provide real-time
monitoring, automatic control and remote access for better crop management, resource efficiency and sustainable agricultural
development. The system has the potential to transform the agricultural industry and support the transition to precision agriculture
for better productivity and environmental protection.

REFERENCES

[1] James, D. (2018, October 10). Retrieved from slideshare.net: https://wwuw.slideshare.net/DishantJames/iot -in-agriculture-118968404

[2] Sarkar, T., & Fahim, Y. (2019, July 01). loT based Smart Farming System. SMART FARMING. Retrieved from https://www.researchgate. net/project/loT-
based-Smart-Farmingsystem

[3] Manjunatha, V. K. (2018, October 15). loT shaping agriculture. Retrieved from https://unece.org /fileadmin/DAM/cefact/cf_forums/2018_Chi na/loT_Bio-
PPT/PPT-01-VijayKumar

[4] Shah, J., & Mishra, B. (2016, January). loT enabled environmental monitoring system for smart cities. In 2016 International Conference on Internet of Things
and Applications (IOTA) (pp. 383-388). IEEE. [3]

[5] Pasha, S. (2016). ThingSpeak based sensing and monitoring system for loT with Matlab Analysis. International Journal of New Technology and Research, 2(6).

[6] Khan, R., Khan, S. U., Zaheer, R., & Khan, S. (2012, December). Future internet: the internet of things architecture, possible applications and key challenges.
In 2012 10th international conference on frontiers of information technology (pp. 257-260). IEEE.

[7] Kumar, S., & Jasuja, A. (2017, May). Air quality monitoring system based on 10T using Raspberry Pi. In 2017 International Conference on Computing,
Communication and Automation (ICCCA) (pp. 1341-1346). IEEE.

[8] Talari, S., Shafie-Khah, M., Siano, P., Loia, V., Tommasetti, A., & Catalao, J. (2017). A review of smart cities based on the internet of ~ things concept.
Energies, 10(4), 421.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




