
Real Time Analysis and Reporting on Streaming IoT Sensor Data  

Joseph O’Brien 

National University of Ireland Galway 

josephwilliamobrien@gmail.com 

Electronic and Computer Engineering; Computer Science and Information Technology 
 

Abstract 
With Internet of Things(IoT) connected devices predicted 

to increase to 24 billion by 2020 aggregation[1], 

analysis and presentation of data with low latency will 

become an increasingly difficult task. This work 

introduces a real time analysis and reporting platform 

for air quality management using IoT sensor data. 

This approach provides a step forward in harnessing the 

potential of IoT data analysis for a wider audience.  

 

1. Introduction 
The data landscape has evolved significantly in recent 

years with the advent of smartphones and connected IoT 

devices. Data is now being generated at an 

unprecedented volume, with rapid velocity and greater 

variety than ever before[2].  

Specifically the increase in available streaming sensor 

data provides an opportunity to gain insights and 

discover trends from device telemetry that was 

previously impossible. Analysis of this nature requires an 

architecture that can sufficiently manage and process 

large amounts of flowing data, while performing 

temporal examination on data that has no defined 

beginning or end. 

We approach the use case of continuous air quality 

monitoring as a proof of concept use case in the 

burgeoning field of IoT stream analytics. An up to date 

air quality reporting system has the potential to provide 

increased information to people who live in polluted 

cities 

 

2. Problem statement  
     It is challenging to consume, analyze, intelligently 

visualize and report on streaming data in real time 

without investing in a variety of technologies to manage 

the associated problems with data at velocity and scale.   

 

3. Background and related work 
Running real time analysis on large datasets has 

become possible due to the maturation of technologies 

such as Hadoop, and Apache Storm. In this approach we 

leverage the temporal analysis and high throughput 

capabilities of the azure platform that is built on top of 

Hadoop and Storm to perform analysis and report on air 

pollution readings.  

 

 

 

 

 

4. Research Question  
     The purpose of this work is to enable a streaming data 

analysis and visual reporting platform for real time air 

quality management. 
 

 

 

Figure 1 The Azure Stream Analytics Platform 

 

5. Evaluation 
The system has been developed and deployed using a 

combination of the azure cloud platform and D3 for data 

visualization. The system runs real time temporal queries 

which are relayed back to a reporting dashboard that can 

issues alerts based on predefined events of interest. 

Results so far are promising as the system with high 

levels of data ingestion and continuous temporal queries 

being reported to the dashboard.  

.  

6. Future Work 
Due to the flexibility and integration of the platform 

it is possible to pump real time aggregated queries into 

the Apache Storm platform for further in-depth analysis. 

Predictive analytics may also be possible via providing 

aggregated air quality data to machine learning models 
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