GR-182 loT Clusters Platform for Data Collection, Analysis, and Visualization Use

Case
Abstract P - Results & Further Work

* Internet of Things (loT) offers unique technologies in improving human @ | | || G |t | G ||| o » We are already working with students in the CSSE department on a data collection project
conditions and knowledge in many domains such as personal health care, t:): BHLb BHLb BM BM BHLb using Raspberry Pis and sensors for their F:IaSS project. We have a functional platfpr_m
environmental monitoring, home automation, smart mobility, and Industry 5 n—— R e R — R e ,. Sensors and Raspberry Pis prototype, currer?tly.collectmg data from various sensors, from temperature aqd humidity

. first research was to develop an loT Clusters Platform for Data Collection, E J for weather mqnltorlng to Heartbeat S_ensor. for health and soil sensors for agriculture. All
analysis, and visualization. e orocosain ond viewslisation. | (ne Intemet remotely, where fhey can be stored for

 The platform comprises hardware parts with Raspberry Pi and Arduino N £ - R « We have successfully implemented multiple data collection scenarios, and we are
clusters connected to multiple sensors. | /\ currently testing the platform hardware (Raspberry Pi and sensors) in an open field. We

e The clusters transmit data collected in real-time to microservices-based o [ = = A will also h_a\_/e a data collegtion campaign in the summer with EnvironmentaI_Engin_eers
servers where the data can be accessed and processed. R (SN ) Vi = Website () ';rfo'z;gem(;'t‘;gs;gaiog\ﬁ;ﬁg'on Engineering Department to study the water quality of rivers

. . . T Visualization tool .

Towe ?re |mplem_e nting a St‘?dy case for a_flel_d used by the platform. Thus, we 2 \{ temal et Gy ooy} I ) MariaDB ) - The materials and methods we carefully selected to implement this system make research
are implementing an environment monitoring technology base on weather r— nfloxD8 || Grafana affordable and data collection efficient with remote servers built with microservices. Such a
data. monitoring \_ Al Model | Y, platform is built to become a data collection framework; thus, people can implement their

« we will use this data to find patterns in weather changes using Machine and \ own based on our processes. We evaluate the cost of implementing such a data collection
Deep learning techniques since these environmental data come from a et system compared to what we have available on the market. |
designated area.  We want to propose an efficient and relatively cheap model of data collection systems that

can be used in countries to monitor environments and the Global Warming effect has on

the climate. In the future, we are looking to develop a framework for data collection and

Figure 2 - Data Transfer Process visualization based on this project.

« The framework will provide an advanced system based on loTs and Raspberry Pis, and it
will use a microservices framework that we are developing for analysis. The framework will
help save costs on heavy, costly, and not energy-efficient devices.

« Data collected during this research and the loT platform are available on
campus for students to use for their class projects or future research.

 This study case is a needed step in the loT Clusters Platform for Data
Collection, Analysis, and Visualization research project

Clusters (individual RP4)

Introduction & Motivation
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 Our objective is to offer a reliable platform to support data collection,
transmission, and visualization for Kennesaw State Students and
researchers.

* Also, we are developing this platform to create an efficient data collection
system, relatively cheap to implement and easy to deploy in any part of the
world.

« We built a platform that provides material and technology for onsite and
different data collection schemes.

* We used microservices technology for scalability and flexibility to align with
our objectives

* Design a straightforward framework and cost less to implement for people
researching climate and environmental monitoring. Figure 3 — Clusters Pictures Figure 4 - Raspberry Pis Monitoring Graphs
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Conclusions

Materials and Methods

« We want to prove that loT devices can be a powerful tool for research and monitoring in
multiple fields.

« The data collection platform is available as a service for students and professors. It is free
to use, and we always support users.

« The material used for the platform is simple, flexible, scalable, and robust because of the
combination of multiple technologies.

« This platform can help automate many on-field tasks for researchers because of its cloud
platform.

 In the future, we are looking to improve the platform's efficiency, develop more

microservices technology and conduct more on-field tests of our platform.
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WebSockets for RP4 monitoring. We can look for each device in the network
status. We have built a JavaScript program to establish data transmission
- Chaudhari, Ketulkumar Govindbhai, Review on Challenges and Advanced Research Areas in Internet of
Docker compose and Docker swarm orchestration SyStem' Things (2019). International Journal of Innovative Research in Computer and Communication Engineering,

clusters of 6 devices. Each RP4 is connected to a server and has a secure . | \
data transfer preconfigured. We have 2 Pi servers that host a web server for ) : ’ H ’
virtual hosts. We also propose 20 Arduinos and 150 sensors, from - 5
temperature to cameras and motion sensors.
 We have a Tow Raspberry Pi server that the host can access using APIs on
the software side. They monitor the cluster via a website, and the data L] \
transmission rate can be updated from the website directly. We are using
canals from devices to servers. We also have python scripts with data transfer _ _ _ -
in the code to Maria Databases. Figure 4 — Data Collection and Visualization Graphs ACkﬂOWledgmentS & References
AISO’ we Im_plemen_ted every Server (Yveb S?rver’ Influx DB §ervers, Grafana _ F. Meneghello, M. Calore, D. Zucchetto, M. Polese and A. Zanella, "loT: Internet of Threats? A Survey of
servers) using a microservices paradigm with a docker engine. Each server is Practical Security Vulnerabilities in Real loT Devices," in IEEE Internet of Things Journal, vol. 6, no. 5, pp.
a container in a Docker engine. Containers communicate together using 8182-8201, Oct. 2019, doi: 10.1109/JI0T.2019.2935189.
7(7), 3570-3574, 2019, Available at SSRN: https://ssrn.com/abstract=3729045
@Article{s19173704,AUTHOR = {Marchese, Mario and Moheddine, Aya and Patrone, Fabio}, TITLE = {loT and
UAV Integration in 5G Hybrid Terrestrial-Satellite Networks},JOURNAL = {Sensors},VOLUME = {19}, YEAR =
{2019}, NUMBER = {17},ARTICLE-:NUMBER = {3704},URL = {https://www.mdpi.com/1424-
8220/19/17/3704},I1SSN = {1424-8220}, DOI = {10.3390/s19173704}}

KENNESAW STATE  §0in Abdoul Kassif Traore — Graduate Student in Computer Science

UNIVERSITY . .
COLLEGE OF COMPUTING AND Dr. Maria Valero - Department of Information Technology

SOFTWARE ENGINEERING




	IoT Clusters Platform for Data Collection, Analysis, and Visualization Use Case

