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ABSTRACT:

Internet of Things (loT) is adding value to products and applications in the recent years. The connectivity of the IoT devices over the network has widely reduced
the power consumption, robustness and connectivity to access data over the network. 10T is powering many frontiers of industries and is seen as a promising
technology to take Big Data Analytics to a level higher. Weather monitoring system as a module is an issue among loT research community and it has been widely
addressed. A new weather monitoring system is developed using various sensors connecting to Raspberry Pi. The implementation and data visualization on the
data collected are discussed in this paper in detail. Weather parameters like temperature, humidity, PM 2.5 and PM 10 concentrations and Air Quality Index (AQI)
are monitored and visualized in graphical means using the Raspberry Pi as server and data accessed over the intranet or internet in a specified subnet or world
wide web. The data visualization is provided as result and proves to be a robust framework for analyzing weather parameters in any geographical location studying
the effect of smog and PM 2.5 working.
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1. INTRODUCTION

Internet of Things is a novel paradigm combining telecommunications and any kind of device or applications using sensors, tags, microcontrollers and
ARM processors. This paper proposes an implementation of weather monitoring system using Internet of Things (IoT). A raspberry pi based
implementation is proposed to monitor PM2.5, PM 10, temperature, humidity and the air quality index (AQI) of the Particulate Matter pollutants
qgavailable. Internet of Things is playing a leading role in providing solutions to many applications with the support of software, internet and embedded
systems. There are various loT devices available in the market ranging from micro controllers to microprocessors. The microprocessors in loT are
normally ARM processors like Raspberry Pi and Intel Edison.

1.1 Structure

There are many technologies developed for weather monitoring using loT devices and are discussed in section Il. In countries like India , China and
Thailand smog is a natural phenomenon affecting human lifestyle and daily routine of those cities. The implementation done in this paper is based on the
heath issues faced by the people in Thailand. Studies have been done to analyze the PM 2.5 concentrations in Thailand for more than a decade, from all
over Thailand. The data analyzed by states that the predictive analytics of PM 2.5 in Bangkok, Thailand using linear regression says that the parameters
of various parameters of timestamp, temperature and humidity are responsible for the concentration of PM 2.5. The data of PM 2.5 was taken from
Berkeley Earth database and temperature and other weather parameters are populated using API connectivity to a local weather station in Weather Channe
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Figure 1) 3D view of buillding

The data is not populated from the same geographic location. To address these issues, an loT based weather monitoring system is designed and developed
at Thai-Nichi Institute of Technology. The implementation details and the data analysis based visualization are discussed in detail in this paper. The
literatures studied on the existing techniques, methodologies and simulations are surveyed in section II. Section Il discusses about the implementation
and data visualizations of the proposed.
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2. RELATED WORK

Weather Monitoring System has been done extensively using loT devices in the past. The wide range of literatures discussed provide information like a
survey. The existing technologies are developed using microcontrollers like Arduino, Node MCU etc and ARM processors like Raspberry Pi. The
implementation proposed in [9] shows that a Raspberry Pi based weather monitoring system is developed using pollution sensors. Apart from temperature,
pressure and humidity, carbon monoxide concentration is also monitored. This is not purely Raspberry Pi based implementation, but a combination of Pi
and Arduino Nano. An loT node based framework. This methodology uses PM 2.5 sensor and monitor it periodically and stores in a cloud server.

A raspberry Pi based weather monitoring system is proposed. This gets basic parameters like temperature, humidity and few other parameters. A weather
monitoring system for agriculture was developed by using Node MCU. This uses a temperature and humidity sensor and soil moisture sensor for
monitoring weather with respect to agriculture. A higher resilience based weather monitoring system using microcontroller was developed by. This was
done mainly to target under developed and developing economies. This used temperature, humidity and rain gauge systems to obtain data in real time. A
data logger based weather monitoring system is proposed by using a microcontroller uses temperature, humidity, light and CO sensors. There are many
weather monitoring systems proposed using simulation as in using Labview based interface.
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Figure 2: Display On Thingspeak

3. PROPOSED METHODOLOGY

The detailed architecture of the system implementation is given in fig 1 below. It shows the hardware connected to the raspberry Pi and the software used
in managing the data collected using the sensors. The scope of this framework is to store the data in a cloud server but the implementation reports in the
availability of data over the intranet of a specified subnet. Data collected is made available to download in CSV format and the latest weather data in
JSON format is made available to share data online over the network. The software implementation of this proposed system is available in GitHub and it
can be accessed from the link http://www.github.com/ferdinjoe device is set to run 24x7, a cooling fan is attached to the Pi to emanate the heat generated
by the sensors and Pi. This cooling fan is of 0.12A power and works well with 5V power source. In addition to this cooling fan, SDS 011 sensor also has
a fan to maintain the ideal working temperature of the device.

TABLE 1: DHT11

PARAMETER TIME VALUE
TEMPERATURE 10AM 24-28 C
TEMPERATURE 1PM 29~-31C
TEMPERATURE 10PM 27~29C

HUMIDITY 10AM 78
HUMIDITY 10PM 77
TABLE 2: BMP180

PARAMETER TIME VALUE

PRESSURE 10AM 1001~1800

PRESSURE 1PM 1006~1829

PRESSURE 10PM 997~1560

Figure. 3 - Table

Python code is written to run the sensors once an hour continuously until an interrupt is given. The temperature and humidity from DHT 11, PM 2.5 and
PM 10 from SDS 011 are obtained and stored in a JSON file and appended as a record to a CSV file in the root directory of the lighty web server. Lighty
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web server is a light weight web server framework for ARM devices like Raspberry Pi and has support to most of the tools used in web technology. Fig
2 shows the final design and implementation of the system. A web based interface is designed as in fig 5 using HTML, CSS and JavaScript to generate
reports from the sensor data populated in the JSON and CSV files. Dimple JS library [21] is used to generate data visualization. This web interface is
made available to anyone who can access a specific subnet of the intranet. Fig 3 and 4 shows the data visualization . The experiments were conducted in
an intranet based IP. This can be made public, if the data storage is provided with a public IP.

4. ADVANTAGES

10T weather mentoring system project using Arduino Uno is fully automated.
It does not require any human attention.

We can get prior alert of weather conditions

The low cost and efforts are less in this system Accuracy is high.

Self Protection

Smart way to monitor Environment
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Efficient

5. APPLICATIONS

»  The weather forecasting plays very important role in the field of agriculture.
> Itisalso helpful at places like volcano and rain forests.

» ltis quite difficult for a human being to stay for longer time at such places.

6. FUTURE SCOPE

One can implement a few more sensors and connect it to the satellite as a global feature of this system.
Adding more sensor to monitor other environmental parameters such as CO2,Pressure and Oxigen Sensor

In aircraft, navigation and military there is a great scope of this real-time system.
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It can also be implemented in hospitals or medical institutes for the research & study in “Effect of Weather on Health and Diseases”, hence to
provide better precaution alerts.

7. CONCLUSION

The implementation of weather monitoring system using Raspberry Pi is done as per the specifications above and the data insights are generated in web
based portal. The access to this data is available in the intranet with the current level of implementation and it could be made public when the data is
made to store in cloud servers or other sources in the internet. This proposed system is the most compact unit for measuring weather parameters in regions
suffering from the PM 2.5 pollution. This device in multiple nodes can be connected to the internet from various locations of study. This connectivity
will aid the user to monitor the weather metrics corresponding to pollution over a centralized data analytics server.

Future scope:

»  Analarm can be added to the circuit to notify the user in case of excess smoke conditions i.e. Smoke alarm.

»  An SMS can be sent to clients notifying them with the temperature/humidity/smoke parameters
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