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ROBOTS AND COMPUTER
Are Computers Intelligent or Dumb ?
COMPUTERS ARE DUMB ® |
»Computer is not a magical device.
»It performs only those works which man can do!
»But with very high speed and reliable accuracy.

»It has nho intelligence quality or thinking power

‘' COMPUTER SYSTEMS .
+ An electronics device One which do
+ Capable of storing and processing data R
+ Can be used for controlling other devices

© DATA, INFORMATION & KNOWLEDGE .

vegetarian

big  frunk tusk

Elephant

Knowledge

+ Biggest animal in the land
* Has two tusk

+ Black in Colour

* Has along trunk

+ Eats plants

* Mahout is the keeper

Information

ARTIFICIAL INTELLIGENCE

Can We make Computers Intelligent ?

Yeah Of course |

+ Knowledge = Artificial Intelli

Artificial Intelligence is a scientific domain that deals with
making intelligence for systems with the help of data and
algorithms to enable decision making, optimization, and the

generation of content

To make a system “think like a human”




ARTIFICIAL INTELLIGENCE ./

Traditional Al

Deep Neural Networks

Deep learning breakthroughs
drive Al boom
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Artificial Intelligence
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Types of Al
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Artificial Intelligence

Machine Learning

Neural Networks

Deep Neural Networks/
Deep Learning
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IS DATA IMPORTANT?

Facebook ad

Landing page

R PR
: DATA SCIENCE T N
DATA PREPARATION EPLORATORY BATA: MALTSIS PATA M"”‘“";‘\ . . 'I'

WHAT IS
DATA SCIENCEZ‘_
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' WHY DATA IS IMPORTANT ? L
° IBM BEifia
Make Informed Decisions - e f’f: =

*  Get The Results You Want
«  Find Solutions To Problems

+ Back Up Your Arguments

Be Strategic In Your Approaches
Keep Track Of It All
Know What You Are Doing Well

DATA IS NEW OIL

REALITY ABOUT DATA
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We are now drowing in data ! but starving for insights ®
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Data Science Pipeline

CONFUSED ?

Artificial Intelligence

Machine Learning

Neural Networks

Deep Neural Networks/
Deep Learning
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Big Data
Sensor data from a cross-country flight
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WHAT IS MACHINE LEARNING? o

“Learning is any process by which a system
improves performance from experience.”

- Herbert Simon
Definition by Tom Mitchell (1998):

Machine Learning is the study of algorithms that
- improve their performance P

- at some task T

- with experience E.

A well-defined learning task is given by <P, T ,E>
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Color: Green, red, yellow
Size : Large, small, medium
~ Type: Formal,casual

Is this a shirt ?

A

This is also a shirt

Now I can
identify every
shirt

Yes, these are all shirts
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Color: Green
Size : Large

This is a shirt we used to wear. Type : Formal

A B O

C oM -

Color: Green, red
Size : Large, small
/ Type : Formal, casual

Is this a shirt ?

o T

This is also a shirt

PROGRAMMING VS LEARNING S

Traditional Programming

Data
Output
Program
Machine Learning
Data
Program
Output
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machine learning
— . N
unsupervised supervised reinforcement
learning learning learning
Extract patterns from data Use patterns to predict
< Fat
N
fgo = WP - W
S
101010 B a::#ﬁ =
i = e

Problems with Uncertainity Approximating the patterns to Generalization

Data with hidden patterns

Minimum error to predict unseen data
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: DATA AS FEATURE VECTORS

Feature
Engineering

Feature Vector

23 1/3/2022
228 1/1/2022
104 1/1/2022
143 1/1/2022

lim
Jim
Jim
fim

Textual presentation of data means presenting
data in the form of words, sentences and
paragraphs. ... Data can be presented in one of
the three forms: text, tables, and/or graphs. The
selection of the method of presentation depends
on the type of data, method of analysis, and type
of information sought from the data.
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¢ MACHINE LEARNING PIPELINE N
SN
.
Data is the fuel.
+ ITERATE UNTIL + ITERATE TO FIND
DATA IS READY THE BEST MODEL p
y f\ \[\ A
Apply pre- Apply Deploy -
i R R e R oo R
) (1
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Machine learning
algorithms are the
engines.
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: WHEN TO MACHINE LEARNING? o)
. ~_7
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ML is used when:
=Human expertise does not exist (navigating on Mars)
=Humans can't explain their expertise (speech recognition)
=Models must be customized (personalized medicine)
=Models are based on huge amounts of data (genomics)
Learning isn't always useful - There is no need to “learn” to calculate
payroll
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. TYPES OF LEARNING ~_~
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Structure Image
g e - -
o Slicitotion  Fraud ® Retention
Meaningfol bl
compression .
® Diagnastics
Big data o
Visualisation
® Forecasting
Recommended
tems ® ® Predictions
—— MACHINE Process
LEARNING = Optimization
.
Customer New Insights
Segmentation
Real-Time Decisions @ ® Robot Navigation
Game Al @ & Skill Aquisition
kﬁn‘n‘:hﬂu
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: SUPERVISED LEARNING N,
. ~_7
[ ]
Regression
What is the temperature going to
Y773 be (omorrow:/ )
,,,,,,, L M
Classification
. Will it be Cold or Hot tomorrow?
Classification Regression
+ features and discrete labels + features and continues real values
+ maps an input to discrete label(class) *  Predict a real value for an input
+ Eg: spam or not, type of cancer « Eg: gold price, femperature
31
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: SUPERVISED LEARNING
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X (features) Y (labels)| -
Input : Labeled Data X1t X0 Xy " roples Cupaaes
6 Lesing sl
Goal : Construct a predictor f: X -y ‘ Q
to minimize the error between vy vy /
where, ¥ = f(X) ‘ & .
Use : using predictor to predict 3 = f(%)
For the unknown input %
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. REGRESSION ALGORITHMS N

Weight (Ibs)[ Height {inches)

Linear Regression

Y

Observed value
¥

Random error £
Y.
L]

Eastciol
Predicted value pegressin

Intercept Gl {

xi

XN
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CLASSIFICATION ALGORITHMS . .’ : UNSUPERVISED LEARNING -
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© REINFORCEMENT LEARNING _
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+ Use software agents
: gﬁiﬂﬁcg IG:V :: ?nsaximize rewards for better
learning O
© BIAS VARIANCE AND ISSUESINML ‘. -
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© SEMI SUPERVISED LEARNING
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In a nutshell, semi-supervised learning (SSL) is a machine learning technique
that uses a small portion of labeled data and lots of unlabeled data to traina
predictive model O
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