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Abstract: The Internet of Things (IoT) helps to encompass many aspects of life from connecting homes and cities to connecting cars and roads, roads 
to devices that helps in examining individual’s behavior and then the data collected is used.IoT is to make lives better, secure and enjoyable. IoT 
solutions will promote cleaner environment, improve people’s health with preventative care mechanisms and the constant supervision of elderly family 
members. It provides a platform for communication between objects where objects can organize and manage themselves. In this paper an attempt is 
made to understand how analytics can be applied to IoT data. Various statistical and data mining techniques will help to derive knowledge out of huge 
data collected by the IoT devices. 
 
Index Terms: Data analytics, Device, Internet of Things, Smart office 
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1 INTRODUCTION: 
IoT helps in collecting and exchanging of data as the 
devices are incorporated with sensors, network 
connectivity, software and necessary electronics[1]. IoT is 
nothing but a network of all these devices connected 
together and amalgamated into a single unit. The idea of 
IoT is to connect all the day-today physical objects to 
internet and the information is produced in such a way that 
it is identified by various devices [2]. Internet of things is a 
framework which allows the combination and interchange of 
data between the user and the computer over a network. 
The fundamentals that make up the internet of things are: 
1. Hardware 
2. Software 
3. Communication infrastructure 
 
Nowadays the data that is collected is not important but the 
richness of the data is much more important. 

 
Fig. 1.: Data processing steps 

 
Raw data is collected from the IoT devices and is 
cleaned.Then the data is processed using exploratory 
analytics or algorithms. The analysed data is then used to 
make decisions and is also the end productfor further 
implementation in the real world. 
 
 
 
 
 
 
 
 
 
 
 

2 RELATION BETWEEN IOT AND BIG DATA: 
There is clearly a relationship between Big Data and IoT. 
Big Data is the sea of information in which data flows from 
systems like computers, mobiles and sensors. With the 
right Big Data tools one can store, manage and analyse 
data and gain valuable information. There are many Big 
Data technologies such as Memory data management, 
Analytics, Artificial Intelligence, and Machine Learning [3]. 
Data and the Internet of Things (IoT) have been separate to 
date – at least in the public eye – and each covers a vast 
area. The data generated by the IoT devices cannot be 
analysed and interpreted without the Big Data tools. 
Conversely, without the IoT, Big Data would not have the 
raw materials to process. Big Data is a term where data 
sets that is so large or complex for which the traditional 
data processing applications is inadequate to deal. It often 
refers to the use of predictive analysing or user behaviour 
analytics that extract values from data. Big Data can 
analysed for visions that lead to better decisions and 
strategies. The importance of Big Data doesn’t revolve 
around how much data you have, but how much you do 
with it. When you combine Big Data with high powered 
analytics it helps you to accomplish big tasks. Processing, 
transformation and analysis of large bytes of data is where 
IoT and Big Data is related.[4]. 
 

3 BASIS AND GOAL OF IOT: 
The basis of IoT is to provide interconnectedness of various 
devices to each other or applications hosted in a private 
cloud, such as Amazon Web Services, Microsoft Azure, and 
IBM Bluemix - There are cloud offerings which offer many 
programming languages (PHP, Python, Java) and services 
to build applications. IBM’s Bluemix, helps users to manage 
their mobile applications through cloud support [5]. There 
can be a front end that the customer connects to using a 
web browser for administrative purposes. This can also be 
done via RESTAPI calls using programs such as cURL. 
This way the customer/organization can see number and 
types of devices that are connected to its cloud based 
service. In IBM's case this is called the Watson IoT 
Platform. Each species has different needs. In order to 
satisfy them, man uses technology. No one can be perfect 
and say no to technology. Technology only makes man 
lead a better life. This is achieved by IoT. This solves all the 
disabilities faced by man big or small on time. Devices are 
connected via the internet and give us timely information. It 
can be relied upon more than man. IoT connects people 
with the world with the help of internet. As all are 
interconnected, interaction takes places within them thus 
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developing a symbiotic relationship between man and the 
vast network of data. 

 

 
 

Fig. 2. Growth chart of IoT [6] 
Source: CISCO.com 

 

4 IOT AND ANALYTICS: 
Analysing data sent to/from devices is where the analytics 
engines provided by companies come into picture. This is 
usually another application that is provided on the cloud 
and the cloud service provider will provide a methodology 
for which to communicate with this application. At the end a 
report of what it has found inside the web browser will be 
generated. Say there is a connected cars cloud app that 
sends data it receives from its cars of a particular model to 
the analytics engine. The analysis could be the fuel 
consumption the model of car, average speed at which 
customers use, i.e. is it mainly used by highway drivers or 
city driving, the wear and tear of regular maintenance 
issues such as brake pads, brake rotors, air/engine filters, 
tires [7]. 

 
Fig. 3.IoT Data Analytics flow chart 

 
IoT devices collect data which is sensor based and since 
the data collected is large it is stored in a cloud or a 
database. The data is then pre-processed by data cleaning 
methods. Statistical tools like regression, correlation and 
data mining is utilized and the analysed data is then 
visualized and reports are produced. The results visualized 
will also be used to calibrate and control the further working 
of the IoT devices. 
 

5 THE IMPACT OF IoT ON DAILY WORLD: 
 

5.1 Smart Home 
Our alarm clock will not only wake us up but will also track 
our sleep cycles and also turn on the toaster and the heater 
in the right time so that the time taken for day-to-day 
routines is reduced. It can also communicate with our wrist 
health band and inform the amount of calories that has 
been burnt during the course of the day. Through the 
mobile device, one can lock their doors, turn on and off 
lights, open the garage or turn off electrical devices which 
are left on from any corner of the world. Washing machines 
will be enhanced based on the water hardness and the 
detergent properties. Refrigerators will sense rotten food 
and also inform the owner to buy the appropriate food items 
when he is nearby the grocery store. In a larger scale it will 
benefit the fields like healthcare, sports, agriculture, 
defence, transportation and much more. 
 

5.2 Connected Cars: 
Smart cars are very effective these days though they aren’t 
much in number. They are equipped with internet facility 
and this helps in the sharing of location and much more. 
Thus nearby restaurants, cafes, rest houses and gas 
stations can be located within the vicinity through the 
location facility. Also as technology advances the driver can 
also connect himself beforehand so that he can know the 
availability of that particular facility. The car can identify a 
driver biometrically and automatically sets not only the 
mirrors and seats, but also the radio stations, heat & A/C 
and preferred destinations on the GPS.AT&T added 1.3 
million cars to its network in the second quarter of 2016, 
bringing the total number of cars it connects to 9.5 million 
[8]. 
 

5.3 Pet Facilities: 
An internet connected pet home (fish tank, cat’s litter) really 
could be useful. Devices attached to the various pets' 
enclosures could either order supplies automatically or 
inform the owner when he in the vicinity of the pet store 
[9].Smart Feeder modifies a feeding schedule for the pet 
and it also notifies the owner about the pet’s intake. 
 

5.4 Smart Office: 
A ―smart‖ office chair automatically warms up when the 
User enters the room and is feeling cold. Many new security 
cameras characterize facial-recognition technology. For 
e.g.: On the way to a meeting, the car has access to the 
calendar & already knows the best route, and during heavy 
traffic, it might text the concerned person notifying them that 
they will be late. Office equipment’s know when it runs low 
on supplies and automatically re-orders more. Devices 
owned by the user also informs when he is most productive 
during the day[10]. 
 

5.5 Health Care: 
A cloud platform enables medical tools and devices to allow 
hospitals to collect record    and analyse data more speedily 
and meticulously. Remote monitoring and support would 
help during the unavailability of the equipment having a 
control check by scheduling helps and restocking supplies 
would help to increase efficiency to serve patients. A pill 
with a tiny sensor (basically a bio-sensor) inside of it 
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transmits data about when a patient takes his medication 
and combines with a wearable device to inform family 
members if it's not taken at the right time. 
 

5.6 Sports and Fitness: 
In every sport we need to analyse the current situations and 
also provide the current game’s statistics to the audience. 
Smart sportswear allows us to record body data and 
measure our performance and report it to our smart 
phones[11]. Devices such as Fitbit and Jawbone have 
helped revolutionize the fitness world by giving people more 
data about their workouts. Nowadays we can watch 
matches in all different perspectives. At the same time, the 
referee wears a watch that, when ball sensors cross the 
goal-line, vibrates and makes an alarm sound [12]. 

 

 
 

Fig. 4.a Data from a health app [13] 
 

 
 

Fig. 4.bData from a health app [13] 
 
Figure 4.a and 4.b shows data from the health app in a 
phone showing the distance walked and flights climbed on 
two consecutive days. 
 

6 SECURITY AND ENCRYPTION: 
Security and encryption is provided by the cloud provider 
for free or as an add-on for more complicated security 
tasks. Secure connections are provided using the latest 
TLS protocols. So a device registers to a cloud application 
and the entire set of data must be secured, channelized 
and encrypted otherwise the data can easily be intruded. 

So with security one can ensure end-to-end encryption. 
User-ID and password devices are a part of security, 
assuming that the actual transcription of the message is 
also encrypted. This is where TLS comes in as an actual 
TCP communication. So, publishing and subscribing takes 
place and the data on the other side i.e. the application, will 
collect and analyse the data and will provide it to the 
appropriate user. This is how it is used for analytics. IBM 
and other companies already have products that improve 
and design services like API’s that determine how to extract 
data from the source, because the entire application is 
hosted on the cloud service, they have an API to get data 
from the application and if the customer wants to use their 
data, they will then get the data from the API and put it into 
something useful to the customer. This is the basic 
technique[14]. 
 

7 CONCLUSION: 
This paper has been an attempt to understand how 
analytics can be performed in the IoT domain. Data 
collected from IoT devices are huge and get stored in the 
cloud. Applications of IoT are many. We have suggested a 
framework to analyse data collected from IoT devices by 
applying statistics and Machine Learning techniques.  
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