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Abstract

Present day computer applications require the representation of huge amount of

complex knowledge and data in programs and thus require tremendous amount of work. Our

ability to code the computers falls short of the demand for applications. If the computers are

endowed with the learning ability, then our burden of coding the machine is eased (or at least

reduced). This is particularly true for developing expert systems where the ”bottle-neck”

is to extract the expert’s knowledge and feed the knowledge to computers. The present

day computer programs in general (with the exception of some Machine Learning programs)

cannot correct their own errors or improve from past mistakes, or learn to perform a new

task by analogy to a previously seen task. In contrast, human beings are capable of all the

above. Machine Learning will produce smarter computers capable of all the above intelligent

behavior.The area of Machine Learning deals with the design of programs that can learn

rules from data, adapt to changes, and improve performance with experience. In addition

to being one of the initial dreams of Computer Science, Machine Learning has become

crucial as computers are expected to solve increasingly complex problems and become more

integrated into our daily lives. This is a hard problem, since making a machine learn from its

computational tasks requires work at several levels, and complexities and ambiguities arise

at each of those levels.So, here we study how the Machine learning take place, what are the

methods, remedies associated, applications, present and future status of machine learning.
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Chapter 1

Introduction

Machine Learning (ML) is the computerized approach to analyzing computational

work that is based on both a set of theories and a set of technologies. And, being a very ac-

tive area of research and development, there is not a single agreed-upon definition that would

satisfy everyone, but there are some aspects, which would be part of any knowledgeable per-

son’s definition. Machine Learning (ML) is a sub-field of Artificial Intelligence (AI) which

concerns with developing computational theories of learning and building learning machines.

The goal of machine learning, closely coupled with the goal of AI, is to achieve a thorough

understanding about the nature of learning process (both human learning and other forms of

learning), about the computational aspects of learning behaviors, and to implant the learning

capability in computer systems. Machine learning has been recognized as central to the suc-

cess of Artificial Intelligence, and it has applications in various areas of science, engineering

and society.[2] The Internet of things (IOT) is the network of devices such as vehicles, and

home appliances that contain electronics, software, actuators, and connectivity which allows

these things to connect, interact and exchange data . The IOT involves extending Internet

connectivity beyond standard devices, such as desktops, laptops, smart phones and tablets,

to any range of traditionally dumb or non-internet-enabled physical devices and everyday

objects. Embedded with technology, these devices can communicate and interact over the

Internet, and they can be remotely monitored and controlled.

1.1 WHY MACHINE LEARNING?

1. What are the goals of machine learning.

2. Why these goals are important and desirable.
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1.1.1 The Goals of Machine Learning

The goal of ML, in simples words, is to understand the nature of (human and other forms

of) learning, and to build learning capability in computers. To be more specific, there are

three aspects of the goals of ML.

1. To make the computers smarter, more intelligent. The more direct objective in this as-

pect is to develop systems (programs) for specific practical learning tasks in application

domains.

2. To develop computational models of human learning process and perform computer

simulations. The study in this aspect is also called cognitive modeling.

3. To explore new learning methods and develop general learning algorithms independent

of applications.

1.1.2 Why the goals of ML are important and desirable.

It is self-evident that the goals of ML are important and desirable. However, we still give some

more supporting argument to this issue. First of all, implanting learning ability in computers

is practically necessary. Present day computer applications require the representation of huge

amount of complex knowledge and data in programs and thus require tremendous amount

of work. Our ability to code the computers falls short of the demand for applications. If the

computers are endowed with the learning ability, then our burden of coding the machine is

eased (or at least reduced). This is particularly true for developing expert systems where

the ”bottle-neck” is to extract the expert’s knowledge and feed the knowledge to computers.

The present day computer programs in general (with the exception of some ML programs)

cannot correct their own errors or improve from past mistakes, or learn to perform a new task

by analogy to a previously seen task. In contrast, human beings are capable of all the above.

ML will produce smarter computers capable of all the above intelligent behavior. Second,

the understanding of human learning and its computational aspect is a worthy scientific

goal. We human beings have long been fascinated by our capabilities of intelligent behaviors

and have been trying to understand the nature of intelligence. It is clear that central to

our intelligence is our ability to learn. Thus a thorough understanding of human learning

process is crucial to understand human intelligence. ML will gain us the insight into the

underlying principles of human learning and that may lead to the discovery of more effective

education techniques. It will also contribute to the design of machine learning systems.

Finally, it is desirable to explore alternative learning mechanisms in the space of all possible

learning methods. There is no reason to believe that the way human being learns is the
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only possible mechanism of learning. It is worth exploring other methods of learning which

may be more efficient, effective than human learning. We remark that Machine Learning

has become feasible in many important applications (and hence the popularity of the field)

partly because the recent progress in learning algorithms and theory, the rapidly increase

of computational power, the great availability of huge amount of data, and interests in

commercial ML application development. Moreover we note that ML is inherently a multi-

disciplinary subject area. We compare the human learning with machine learning along the

dimensions of speed, ability to transfer, and others. which shows that machine learning is

both an opportunity and challenge, in the sense that we can hope to discover ways for machine

to learn which are better than ways human learn (the opportunity), and that there are amply

amount of difficulties to be overcome in order to make machines learn (the challenge).

Learning is a phenomenon and process which has manifestations of various aspects. Roughly

speaking, learning process includes (one or more of) the following:

1. Acquisition of new (symbolic) knowledge. For example, learning mathematics is this

kind of learning. When we say someone has learned math, we mean that the learner

obtained descriptions of the mathematical concepts, understood their meaning and

their relationship with each other. The effect of learning is that the learner has ac-

quired knowledge of mathematical systems and their properties, and that the learner

can use this knowledge to solve math problems. Thus this kind of learning is character-

ized as obtaining new symbolic information plus the ability to apply that information

effectively.

2. Development of motor or cognitive skills through instruction and practice. Examples

of this kind of learning are learning to ride a bicycle, to swim, to play piano, etc. This

kind of learning is also called skill refinement. In this case, just acquiring a symbolic

description of the rules to perform the task is not sufficient, repeated practice is needed

for the learner to obtain he skill. Skill refinement takes place at the subconscious level.

3. Refinement and organization of knowledge into more effective representations or more

useful form. One example of this kind of learning can be reorganization of the rules

in a knowledge base such that more important rules are given higher priorities so that

they can be used more easily and conveniently.

4. Discovery of new facts and theories through observation and experiment. For example,

the discovery of physics and chemistry laws.

We also note that learning cannot take place in isolation: We typically learn something

(knowledge K) to perform some tasks (T), through some experience E, and whether we have
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learned well or not will be judged by some performance criteria P at the task T. For example,

as Tom Mitchell put it in his ML book, for the ”checkers learning problem”, the task T is

to play the game of checkers, the performance criteria P could be the percentage of games

won against opponents, and the experience E could be in the form playing practice games

with a teacher (or self). For learning to take place, we do need a learning algorithm A

for self-changing, which allows the learner to get experience E in the task T, and acquire

knowledge K (thus change the learner’s knowledge set) to improve the learner’s performance

at task T. 1.1.3 Machine Learning with IOT Machine learning has experienced a boost

in popularity among industrial companies thanks to the hype surrounding the Internet of

Things (IoT). Many companies are already designating IoT as a strategically significant area,

while others have kicked off pilot projects to map the potential of IoT in business operations.

As a result, nearly every IT vendor is suddenly announcing IoT platforms and consulting

services. But achieving financial benefits through IoT is not easy. The lack of concrete

objectives is disconcerting. The advancement of digitization and IoT places new prerequisites

on both buyers and sellers. Many businesses have failed to clearly determine what areas will

change with the implementation of an IoT strategy. In other words, clearly defined, concrete

intermediary objectives are missing. For example, industrial companies produce a massive

amount of data on a daily basis. However, by and large, companies fail to systematically

collect, store, analyze and use such data to improve process efficiency or meet other goals.

Furthermore, not many vendors are able to establish, in concrete terms, to the client how

to prudently create positive impact on business operations with IoT solutions. Simply the

promise of a cloud-based IoT platform is not enough. According to Gartner, Finland is

headed toward a trap where discussion about IoT revolves around technical terminology

instead of business goals. Clients need to adopt innovative ideas and have the courage to

embrace change. Conversely, vendors need to improve their skills in describing, in more

concrete terms, what companies can realize through the use of IoT, and be willing to help

identify business opportunities and develop realistic plans. If a vendor offers a solution based

on a single analytical method for basically all problems, alarm bells should be ringing.[3] One

of the major challenges the IoT industry has to face today is how to manage and make sense

of the myriad of data generated by the billions connected devices and processes forecasted

by the end of the decade. While for years traditional statistical tools for data modeling and

analysis have served companies and organizations by merely providing a description of the

events captured in the data, recent advancements in technologies like machine learning (ML)

and artificial intelligence (AI) are opening the road to more advanced analytics techniques

that can predict future outcomes based on collected data, and offer suggestions on how to

prevent, mitigate, or ensure that outcome. Today, as IoT-based technologies and solutions
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are increasingly being adopted in industrial and business processes, more and more companies

are leveraging machine learning technologies for data analytics. In this research analysis,

ABI Research analyzes the topic of machine learning related to its use in IoT systems and

applications. It introduces the concept of machine learning, describing the main types of

algorithms in use today and their most common applications, and also provides an overview

of the role of machine learning in the IoT space, with particular focus on IoT data analytics

and a wrap-up of the main market and technology trends within this area. The report

contains an overview of the key verticals and applications, as well as the annual revenue

forecasts of the IoT analytics market for the 2015 to 2021 timeframe, broken down into ML-

based and non-ML-based IoT analytics, and it presents the profiles of a number of relevant

vendors that provide machine learning capabilities within an IoT data analytics context.

There are various forms of improvement of a system’s problem-solving ability:

1. To solve wider range of problems than before - perform generalization.

2. To solve the same problem more effectively - give better quality solutions.

3. To solve the same problem more efficiently - faster.

There are other view points as to what constitutes the notion of learning. For example,

Minsky gives a more general definition, ”Learning is making useful changes in our minds”.

McCarthy suggests, ”Learning is constructing or modifying representations of what is being

experienced.” Simon suggests, ”Learning denotes changes in the system that are adaptive

in the sense that they enable the system to do the same task or tasks drawn from the

same population more effectively the next time”. From this perspective, the central aspect

of learning is acquisition of certain forms of representation of some reality, rather than the

improvement of performance. However, since it is in general much easier to observe a system’s

performance behavior than its internal representation of reality, we usually link the learning

behavior with the improve system’s performance.[3]
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Chapter 2

Literature Survey

• 1950 - Alan Turing creates the ”Turing Test” to determine if a computer has real

intelligence. To pass the test, a computer must be able to fool a human into believing

it is also human.

• 1952 - Arthur Samuel wrote the first computer learning program. The program was

the game of checkers, and the IBM IBM +0

• 1957 - Frank Rosenblatt designed the first neural network for computers (the percep-

tron), which simulate the thought processes of the human brain.

• 1967 - The ”nearest neighbor” algorithm was written, allowing computers to begin

using very basic pattern recognition. This could be used to map a route for traveling

salesmen, starting at a random city but ensuring they visit all cities during a short

tour.

• 1979 - Students at Stanford University invent the ”Stanford Cart” which can navigate

obstacles in a room on its own.

• 1981 - Gerald Dejong introduces the concept of Explanation Based Learning (EBL),

in which a computer analyses training data and creates a general rule it can follow by

discarding unimportant data.

• 1985 - Terry Sejnowski invents NetTalk, which learns to pronounce words the same

way a baby does.

• 1990s - Work on machine learning shifts from a knowledge-driven approach to a data-

driven approach. Scientists begin creating programs for computers to analyze large

amounts of data and draw conclusions - or ”learn” - from the results.

• 1997 - IBM’s Deep Blue beats the world champion at chess.
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• 2006 - Geoffrey Hinton coins the term ”deep learning” to explain new algorithms that

let computers ”see” and distinguish objects and text in images and videos.

• 2010 - The Microsoft MSFT +0

• 2011 - Google GOOGL +0

• 2012 - Google’s X Lab develops a machine learning algorithm that is able to au-

tonomously browse YouTube videos to identify the videos that contain cats.

• 2014 - Facebook FB +0

• 2015-Microsoft creates the Distributed Machine Learning Toolkit, which enables the

efficient distribution of machine learning problems across multiple computers.

• 2015 - Over 3,000 AI and Robotics researchers, endorsed by Stephen Hawking, Elon

Musk and Steve Wozniak (among many others), sign an open letter warning of the

danger of autonomous weapons which select and engage targets without human inter-

vention.

• 2016 - Google’s artificial intelligence algorithm beats a professional player at the Chi-

nese board game Go, which is considered the world’s most complex board game and

is many times harder than chess. The AlphaGo algorithm developed by Google Deep-

Mind managed to win five games out of five in the Go competition. So are we drawing

closer to artificial intelligence? Some scientists believe that’s actually the wrong ques-

tion. They believe a computer will never ”think” in the way that a human brain does,

and that comparing the computational analysis and algorithms of a computer to the

machinations of the human mind is like comparing apples and oranges. Regardless,

computers’ abilities to see, understand, and interact with the world around them is

growing at a remarkable rate. And as the quantities of data we produce continue to

grow exponentially, so will our computers’ ability to process and analyze - and learn

from - that data grow and expand.
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Chapter 3

Classification of Machine Learning
Algorithm

3.1 Classification of Machine Learning

There are several areas of machine learning that could be exploited to solve the

problems of email management and our approach implemented unsupervised machine learn-

ing method. Unsupervised learning is a method of machine learning whereby the algorithm

is presented with examples from the input space only and a model is fit to these observations.

In unsupervised learning, a data set of input objects is gathered. Unsupervised learning then

typically treats input objects as a set of random variables. A joint density model is then

built for the data set. The problem of unsupervised learning involved learning patterns in

the input when no specific output values are supplied”.

In the unsupervised learning problem, we observe only the features and have no

measurements of the outcome. Our task is rather to describe how the data are organized or

clustered”. Trevor Hastie explained that ”In unsupervised learning or clustering there is no

explicit teacher, and the system forms clusters or ’natural groupings’ of the input patterns.

”Natural” is always defined explicitly or implicitly in the clustering system itself; and given

a particular set of patterns or cost function; different clustering algorithms lead to different

clusters. Often the user will set the hypothesized number of different clusters ahead of time,

but how should this be done? According to Richard O. Duda, ”How do we avoid inappro-

priate representations?”

There are various categories in the field of artificial intelligence. The classifications

of machine learning systems are:

• Supervised Machine Learning: Supervised learning is a machine learning technique

for learning a function from training data. The training data consist of pairs of input

objects (typically vectors), and desired outputs. The output of the function can be
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a continuous value (called regression), or can predict a class label of the input object

(called classification).

Figure 3.1: classification of machine learning algo

The task of the supervised learner is to predict the value of the function

for any valid input object after having seen a number of training examples (i.e. pairs

of input and target output). To achieve this, the learner has to generalize from the

presented data to unseen situations in a ”reasonable” way. Supervised learning is a

machine learning technique whereby the algorithm is first presented with training data

which consists of examples which include both the inputs and the desired outputs; thus

enabling it to learn a function. The learner should then be able to generalize from the

presented data to unseen examples.” by Mitchell. Supervised learning also implies we

are given a training set of (X, Y) pairs by a ”teacher”. We know (sometimes only

approximately) the values of f for the m samples in the training set, ? we assume that

if we can find a hypothesis, h, that closely agrees with f for the members of ? then this

hypothesis will be a good guess for f especially if ? is large. Curve fitting is a simple

example of supervised learning of a function.

• Unsupervised Machine Learning: Unsupervised learning is a type of machine

learning where manual labels of inputs are not used. It is distinguished from super-

vised learning approaches which learn how to perform a task, such as classification or

regression, using a set of human prepared examples. Unsupervised learning means we
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are only given the Xs and some (ultimate) feedback function on our performance. We

simply have a training set of vectors without function values of them. The problem

in this case, typically, is to partition the training set into subsets, ?1 ? R , in some

appropriate way.[8]

• Reinforcement Machine learning:where the algorithm learns a policy of how to act

given an observation of the world. Every action has some impact in the environment,

and the environment provides feedback that guides the learning algorithm.

Figure 3.2: classification
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Chapter 4

Application of Machine Learning
with IOT

– Smart Home-building all things smart in the home with all the machine learning

algorithm with various feature.

– Weather Detection-predicting the weather with the sensors like temperature and

humidity sensor to predict the weather.

– Optical character recognition: categorize images of handwritten characters by the

letters represented

– Face detection: find faces in images (or indicate if a face is present)

– Spam filtering: identify email messages as spam or non-spam

– Topic spotting: categorize news articles (say) as to whether they are about poli-

tics, sports, entertainment, etc.

– Spoken language understanding: within the context of a limited domain, deter-

mine the meaning of something uttered by a speaker to the extent that it can be

classified into one of a fixed set of categories

– Medical diagnosis: diagnose a patient as a sufferer or non-sufferer of some disease

– Customer segmentation: predict, for instance, which customers will respond to a

particular promotion

– Fraud detection: identify credit card transactions (for instance) which may be

fraudulent in nature

– Weather prediction: predict, for instance, whether or not it will rain tomorrow
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Chapter 5

Working

5.1 Working

Application of Machine Learning with IOT

– Smart Home.

– Weather forecast.

– Object detection and recognition

– Prediction systems

– Multimedia event detection

– Value saving in Industrial application

– Face detection

5.1.1 Machine Learning Working in Home Automation

Although Smart Home solutions aren’t likely to master context-based deci-

sion making in the foreseeable future, machine learning can make connected homes a

lot smarter.

– Face Recognition Many Smart Home security systems incorporate the face recog-

nition technology into connected video cameras. The neural networks identify

facial landmarks - for instance, eyes, cheekbones, nose and chin - in a person’s

photo and compare the data to the imagery produced by cameras. An AI-based

security system can successfully identify the faces of a home’s residents and send

notifications about suspicious activity to a home owner’s smartphone.
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– Biometric Access Control Biometric door locks such as August, Kwikset (News -

Alert) Kevo and Samsung can be seamlessly integrated into Amazon, Google or

Samsung Smart Home ecosystems. They usually take photos of a user’s fingertips

via optical scanners and store them for matching (once again, a computer vision

is required) or use two-factor authentication (fingerprints and passwords).

– Natural Language Processing Home Automation solutions in many cases will rely

on voice recognition technology and NLP tools like Amazon Transcribe and Azure

Custom Speech Service or intelligent personal assistants like Siri, Alexa or Google

(News - Alert) Home. The system isolates a person’s voice from background

noises, converts the audio to a digital file and sends it to the cloud for NLP

analysis. The cloud-based server then mines the meaning from other resources,

as well as the Smart Home’s own database, and triggers an appropriate action.

The Challenge Is in Smart Home Market Fragmentation In order to set up a secure,

scalable and highly functional connected home solution, a user has to connect gadgets

created by different vendors - and few Smart Home solutions are designed to commu-

nicate with 3rd-party products. Over the last couple of years a few steps were made

to solve the Smart Home interoperability issue. One of them is Z-Wave. It allows con-

nected home manufacturers to integrate their devices with quite an impressive number

of Smart Home solutions. Still, a random Wi-Fi switch in your bedroom won’t per-

suade your coffee maker to brew a cup of Americano - unless we’re talking about a

combination of a simple coffee maker with WeMo and Alexa.
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Figure 5.1: Working of Smart Home

5.1.2 Working of Weather Forecasting with Machine Learning

– Machine Learning to do weather forecast (chance of rain) using the temperature

and humidity data from your Azure IOT hub.

– The chance of rain is the output of a prepared weather prediction model. The

model is built upon historic data to forecast chance of rain based on temperature

and humidity.

– Run the client application to start collecting and sending temperature and hu-

midity data to your IOT hub. Sensors

1. Temperature Sensor

2. Humidity Sensor

3. Pressure Sensor

14



Figure 5.2: Working of Weather Forecast
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Chapter 6

Advantages And Disadvantages

6.1 Advantages of Machine Learning

1. Easily identifies trends and patterns- Machine Learning can review large volumes
of data and discover specific trends and patterns that would not be apparent
to humans. For instance, for an e-commerce website like Amazon, it serves to
understand the browsing behaviors and purchase histories of its users to help
cater to the right products, deals, and reminders relevant to them. It uses the
results to reveal relevant advertisements to them.

2. No human intervention needed- (automation) With ML, you don’t need to
babysit your project every step of the way. Since it means giving machines the
ability to learn, it lets them make predictions and also improve the algorithms on
their own. A common example of this is anti-virus softwares; they learn to filter
new threats as they are recognized. ML is also good at recognizing spam.

3. Continuous Improvement- As ML algorithms gain experience, they keep im-
proving in accuracy and efficiency. This lets them make better decisions. Say you
need to make a weather forecast model. As the amount of data you have keeps
growing, your algorithms learn to make more accurate predictions faster.

4. Handling multi-dimensional and multi-variety data- Machine Learning al-
gorithms are good at handling data that are multi-dimensional and multi-variety,
and they can do this in dynamic or uncertain environments.

5. Wide Applications- You could be an e-tailer or a healthcare provider and make

ML work for you. Where it does apply, it holds the capability to help deliver

a much more personal experience to customers while also targeting the right

customers.

6.2 Disadvantages of Machine Learning

1. Data Acquisition- Machine Learning requires massive data sets to train on,

and these should be inclusive/unbiased, and of good quality. There can also be
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times where they must wait for new data to be generated.

2. Time and Resources- ML needs enough time to let the algorithms learn and

develop enough to fulfill their purpose with a considerable amount of accuracy and

relevancy. It also needs massive resources to function. This can mean additional

requirements of computer power for you.

3. Interpretation of Results- Another major challenge is the ability to accurately

interpret results generated by the algorithms. You must also carefully choose the

algorithms for your purpose. 4. High error-susceptibility

4. High error-susceptibility- Machine Learning is autonomous but highly sus-

ceptible to errors. Suppose you train an algorithm with data sets small enough to

not be inclusive. You end up with biased predictions coming from a biased train-

ing set. This leads to irrelevant advertisements being displayed to customers. In

the case of ML, such blunders can set off a chain of errors that can go undetected

for long periods of time. And when they do get noticed, it takes quite some time

to recognize the source of the issue, and even longer to correct it[11].

?
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Chapter 7

Conclusion

– Smart Home-building all things smart in the home with all the machine learning

algorithm with various feature.

– Weather Detection-predicting the weather with the sensors like temperature and

humidity sensor to predict the weather.

– Optical character recognition: categorize images of handwritten characters by the

letters represented

– Face detection: find faces in images (or indicate if a face is present)

– Spam filtering: identify email messages as spam or non-spam

– Topic spotting: categorize news articles (say) as to whether they are about poli-

tics, sports, entertainment, etc.

– Spoken language understanding: within the context of a limited domain, deter-

mine the meaning of something uttered by a speaker to the extent that it can be

classified into one of a fixed set of categories

– Medical diagnosis: diagnose a patient as a sufferer or non-sufferer of some disease

– Customer segmentation: predict, for instance, which customers will respond to a

particular promotion

– Fraud detection: identify credit card transactions (for instance) which may be

fraudulent in nature

– Weather prediction: predict, for instance, whether or not it will rain tomorrow
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