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ABSTRACT
Developing an autonomous plant monitoring system which will perform by sensing and autonomous
operation is being used in wide applications. Indoor climate watching by the sensors and
management is prevailing in several places like residential homes, office space and many others.
Previous research has shown that a healthy plant wall system may successfully reduce particle matter
and pollutants in the indoor environment while also stabilising the carbonic acid flow rate. This
paper proposes a distant monitoring monitoring system that is unique to plant barriers. To alter the
administration procedure, enhance comprehensiveness, boost the productivity of plant walls, and
contributing to an experienced interior climate, the system makes use of Internet of Things and
Azure cloud infrastructure platforms.
KEYWORDS: Autonomous Monitoring, Azure Cloud, Internet of Things, Plant Wall System.

I.

INTRODUCTION

The efficiency of an interior system has a significant impact on people's lives and health. As per the
World Health Organization(WHO), this initiative will evaluate the indoor climatic, atmospheric, and
electromechanical conditions of business or residential facilities [1].
Health, happiness, perceptions, excellently, and job productivity are all influenced by the warmth
humid, air pollution, and light levels of indoor spaces [2]. But, due to various plant care, the
traditional technique is very costly and time demanding for providers. need the proper knowledge
about plants and also it works in limited geographical area for this the remotely management system
and

monitoring

is

the

best

solution

[3].

Key elements such as heat, moisture, and CO2 gas levels are gathered and constantly monitored by t
he customer and user in this sort of plant system [4]. This data is transmitted to the consumer with ap
propriate feedback, and the water and light impacts are adjusted remotely to maintain a healthy indoo
r climate[5]. This system is primarily reliant on public cloud and the services they provide.Growing a
variety of plant life on a vertical raised system that is affixed to an internal or external wall or built as
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a standalone device is the goal of this plant wall system. The plants, growing medium, irrigation, and
drainage systems make up this system [6]. Angiosperms make a substantial contribute to indoor
through transpiration, air filtration, and weight gain, which enhances interior climates and reduces
energy use.

II.

RELATED WORK

The impetus for this project stems from a practical problem that the plant wall sector is facing. A
remote control and reporting system that helps to speed the using such of plants walls is desperately
needed to alleviate the long-standing pain experienced by plant wall suppliers today. Many resources
have been invested in the field of IoT-based surveillance systems research. A cloud-based ambient
motion tracking system is designed and developed in [7], and the major components of this design
were theoretically examined. The research in [8]–[16] looked into ZigBee-based wireless
communication for indoor environmental quality monitoring. Salamone et al. [16] presented a
control scheme for increasing the quality of the air and illumination, In order to operate the air
exchange and the lights, CO2 and light parameters were added and the solution. This design does not
include any cloud infrastructure because it is a stand-alone system. As a result, data logging, realtime tracking, and control

functionalities are not available. Bhattacharya et al. [15] used a sink devices linked to a local
machine through a USB port to collect spread ZigBee sensor information and putting it in a local
sensing library. To visualise specific sensor data, a GUI programme running on the local machine
was created. A system for integrating the management of a heat, ventilating, and air conditioning
(HVAC) system focuses on ecological data also was presented but never executed. Using ZigBee
sensor networks, Marques and Pitarma [12] and Pitarma et al. [13] created an indoor air pollution
monitoring system. Environmental information is automatically delivered to a ZigBee gateway,
which is then routed to a personal server through Restful web services, which hosts a MySQL
database. To allow access to displayed sensor data and notifications, a web and Android app were
created. Yang et al. [11] used a similar approach by increasing the sophistication of the private
cloud service. The authors designed an OpenStack cloud services application called iEDMS, built
a distributed computing area based on Hadoop, and processed environment data in HBase, that all
increased the cloud customer's stability.

www.i-jrp.com/journalrp.editor@gmail.com

2

JRP

Volume 1,Issue 2,2021
Journal of Research Proceedings

[11] and [13] propose methods that make use of commercial visualisation services. In [16],
researchers devised a remote tracking method for wineries and creameries. [2] deploys a number of
environmental sensors, including temperature, relative humidity, volatile organic compound
(VOC), carbon dioxide (CO2), and particle sensors. A microcomputer reads the sensor data on a
regular basis and sends it to a remote server computer. Because the system is based on the IEEE
802.15.4 standards, an Ethernet gateway is required to connect IEEE 802.15.4 to the Internet
protocol (IP). The sensor information is represented graphically on a website accessible from every
web-browser equipped device using a commercial visualisation platform called PI. [13] presents
another concept; the authors offer an interior monitoring solution based on the Yeelink platform.
They used a Linklt One boards as just a local computing platform to gather heat, humid, light
levels, and dusty volume concentration information and communicate it over Wi-Fi to the Yeelink
cloud server. The Yeelink cloud service allows end users and managers to verify the indoor status.
The use of network access in health is also mentioned. Yang et al. [11] presented a remote pain
surveillance system based on the Internet of Things and the cloud. A sensor node is implanted in a
facial mask in their application to measure patient pain levels. The facial biosignal is collected,
digitally scanned, and analyzed on a community level. By using User Datagram Protocol (UDP) or
Transmission C, a Wi-Fi system can be integrated to communicate sensor information to a
different server via a gateways. Packet is transferred to a communications network in the cloud,
which is coupled to a cloud server for signal processing . data mining. Caretakers may access
exposure duration and do real-time analyses using a mobile web application developed on an open
source platform. Bluetooth was chosen by Lingsong et al. [17] as the method for acquiring medical
device data through Using a cell device, the data was transferred to the Ali public cloud platform
using Wi-Fi. As a http server, a rich Internet application (RIA) was created to query and visualise
stored data on the cloud storage [18-25].

I.

PROPOSED SYSTEM

In the real time management and monitoring system it handles

the work remotely from any

geographical area and it also improves indoor air quality, lighting quality, user experience
and control the air exchange system and lighting system. This technique is applicable to
medicinal type plants that are growing out of sunlight. In this plant monitoring system, the
automatic watering also included. This automatic watering should be under proper lighting and
proper cooling this can be collected by using sensors and post those values over cloud
depending upon the scenario and the pump, light, fan will be acted [26-34].
This proposed system contains various advantages and solution for existing work.
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1. Cloud platform is used for remotely accessing the data.
2. Cloud handles the daily growth and real passing parameters.
3.Reducing

the cost, better performance, reliable, real time remote monitoring, timely

feedback and remote control.

IV. METHODOLODY
The system is divided into two sections: a local monitor and control component and a cloud
server component.

Fig1:Block diagram of Active plant wall for indoor climate based on cloud and IoT
A microprocessor, controller, sensor, and actuator make up the local component [35]. As shown in
Fig. 1, environmental sensors such as temperature, humidity, PM, CO2, light, and multichannel gas
sensors are linked to and sampled by the microcontroller. By query, the sensor values are supplied to
the CPU on a regular basis. For sensor reading, a microcontroller is chosen because of its predictable
time, which would be suitable with sensors, although for complex operations, a microprocessor
having non-deterministic timing and an os is used. The system's robustness is further improved by
separating the duties of the microcontroller and microprocessor [36-39].
The water pump, lighting, and fans installed inside the plant wall are all controlled by the
microprocessor autonomously as per timetables. The settings are saved locally as device properties,
with an identical duplicate kept in IoT Hub's item duplicate. Administrators may manage the
schedule and control the watering, illumination, and ventilation technologies in the plants wall by
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upgrading the device firmware. The microprocessor chip includes a WiFi module that allows
connectivity with the cloud environment through any accessible open network [40]. As illustrated in
Fig. 2, the WiFi protocol has evolved into a low-cost, mature, and secure solution for indoor
communication as a result of its long development and increased acceptance [41-43].
IoT Hub will evaluate the periodical messages received by the local microprocessor and then route
them to various services, like storage and online visualisation. Administrators can see actual data
visualisation in the cloud, as well as search and apply mathematical historical information from the
server, as illustrated in Fig. 3. Using the website's interface, admins and users may undertake
administrative tasks like as upgrading device twins to change time schedules or calling functions to
accomplish tasks quickly based on their requirements [44-47].

V.

DESIGN AND IMPLEMENTATION

Design and implementation of the solution are presented with details to the connectivity of hardware.
Hardware
1. Microcontroller- Our approach uses an Arduino Uno microcontroller that is powered by an ACto-DC converter with a 6-20 volt power source. The ATmega328 chip is used in the Arduino Uno.
The Arduino Uno includes 14 digital input ports and 6 analogue input pins.








2. Sensors
Temperature and humidity sensor- Temperature sensor timely sense the temperature of
indoor environment. Humidity sensor measures the humidity level.
CO2 sensor- CO2 sensor detects the co2 concentration in the air.
PM sensor- In our solution, this sensor is used to measure the PM level. This sensor is
capable of detecting
particles with a diameter of 1 m.
Gas sensor- The multichannel gas sensor measures the gas concentration.
Ultrasonic sensor- At the bottom of the plant wall, an ultrasonic sensor detects the water
level. It's quite useful because it monitors water levels in real time.
Actuators- Water pumps, cooling fans, and lighting are among the system's actuator. A 230v
AC power supply is used to run the water pump. The power supply for the lights and fans is
24 volts.
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Fig2: Communication diagram of Active plant wall for indoor climate based on cloud and IoT
Software Design
1. MicrocontrollerThe actual programme, which is responsible for acquiring the
measurements and transmitting data, is executed on the Arduino Microcontroller. When the
application starts, the appropriate ports for interaction with the sensor are initialised, as well as
the hardware interrupts.
2. Cloud part- In the cloud, the remote control and maintenance system for data acquisition,
storing, and administrative interface plays a significant role. Cloud services were used to create
the solution.

Fig3: Storage diagram of Active plant wall for indoor climate based on cloud and IoT
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VI.

CONCLUSION AND FUTURE WORK

An experimental installation was used to test and verify the system. The findings show that a cloud
and IoT-based remote control and maintenance system for plant walls may provide considerable
benefits in terms of dependable performances, real-time surveillance, rapid feedback, and easy
remote control. This technology has the potential to considerably benefit plant walls suppliers by
enhancing maintenance efficiency while lowering costs. The IoT and Cloud-based solutions help to
achieve the study's goal of giving the plant wall system a digital soul. Incorporating security issues
when routing data is a research question in terms of expanding the provided technique.
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