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What i1s Data?



“Data Is unprocessed raw input.”



“Data is a collection of facts, such as numbers,
words, measurements, observations or just

descriptions of things.”



Data Examples: F1 Car Race
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Data Examples: F1 Car Race

Data generated

from 300 sensors

* Engine Control Unit (ECU)
= Gear Control Unit (GCU)
= Power Control Module (PCM)

= Data-logger Master Control
Unit (MCU)




Data Examples: Google Map
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Data Examples: Google Map
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Answer: Data generated

from users’ Mobile

Longitude

= [atitude
= Cruising Speed



Data Examples: Cab Booking

% Ride without high fares?

& Sedan, 2 min away

® The Ants Cafe, 2286, 14th A Main Road, Indiran ...
# Forum Mall Hosur Road Kormangala, Bengalur ..

Know More

o Fares are higher than normal

200

How does a cab

booking portal know

Which cab is near you?
Estimated fares?

Estimated Time?



Data Examples: Cab Booking

& Sedan, 2 min away
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! O  Where would you like to go?

@3 Uis
A"

% Ride without high fares? Know More

@>

d Main Rd
o Fares are higher than normal

Q 200

h Main Rd
1 @ Daremam=a 1 w m Nila Marnawu FOO

ANnswer:

Massive amount of
Data generated by the

USEers



Data Example

(f) Facebook users send on average 31.25 million messages and

view 2.77 million videos every minute.

& Every minute up to 500 hours of video are uploaded to

YouTube alone.

B} Last year, an estimated 1 trillion photos were taken and

billions of them were shared online.



To leverage the benefits from massive
amount of data

“DATA SCIENCE"



What Is
DATA SCIENCE ?



DATA SCIENCE

“Data Science is a concept to unify statistics, data
analysis, machine learning and their related methods
in order to understand and analyse actual

phenomena with data.”



DATA SCIENCE

Predictive Analysis

Data Visualization Experimental Design

Machine

Data Exploration——/ Programming Learning

or Coding

Advanced Math

Data Preparation «—

Data Model Fitting

Science

Data
Analysis

Data

Engineering

Get the right data Traditional Research

Market

Understand the customer
Research

Make it actionable

Translate for non technical audience ~—— Ask good questions



DATA SCIENCE

“Data Science/Machine Learning is helping to
understand and analyse actual phenomena of real

condition with Data.”



Data Science: Machine Learning




Machine Learning

Machine Learning term was first defined in the late
year of '1950s’.

- Arthur Samuel



Machine Learning

Machine Learning term was first defined in the late
year of '1950s’.

- Arthur Samuel

“Machine Learning is a field of science that gives
computers the abillity to learn without being explicitly
programmed.”



Machine Learning

“Machine Learning process of a Data-Driven
approach.”

Upward Trend Downward Trend Non-linear Trend

Machine Learning is used for Predicting the Outcome



Machine Learning Algorithms

Maive Bayes
Averaged One-Dependence Estimators (AODE)

|~

' Bayesian Belief Network (BEN)

Deep Boltzmann Machine (DBEM) Bayesian |- - )
- ~ y . Gaussian Naive Bayes
Deep Belief Networks (DBN) | . - - - -
- -, Deep Learning I Multinomial Naive Bayes
Convolutional Neural Network (CNN) 1™

' Bayesian Network (BN)
Stacked Auto-Encoders -

J

Random Forest
_nafifom forest |

Classification and Regression Tree (CART)

I.-" lterative Dichotomiser 3 (ID3)

I cas
Boosting | P
— Cs.0

Chi-sguared Automatic Interaction Detection (CHAID)

Gradient Boosting Machines (GEM)

Bootstrapped Aggregation (Bagging) L Ensemble
AdaBoost ]{

stacked Generalization (Blending) | \ Conditional Dedision T
/ !\ Conditional Decision Trees

Decision Tree

| Decision Stump

S

Cradient Boosted Regression Trees (GBRT)

g M5
Radial Basis Function Network (RBFN) ~ o _
, { Principal Component Analysis (PCA)
Perceptron | - -
—_ Neural Networks Vo [ | Partial Least Squares Regression (PLSR

Back-Propagation ¢ i ,
R — — _ T | Sammon Mapping
Hopfield Network _Machine Learning Algorithms —

y

/ Multidimensional Scaling (MDS)

Ridge Regression
Least Absolute Shrinkage and Selection Operator (LASSQ)
Elastic Net

| /' Projection Pursuit
=, Regularization / IR _ ) _ . Principal Component Regression (PCR)
) . Dimensionality Reduction

Partial Least Squares Discriminant Analysis

Least Angle Regression (LARS) /
Cubist

One Rule (OneR) |
— | Rule System
Zero Rule (ZeroR) Y - . -
T ' Flexible Discriminant Analysis (FDA)

A

| Mixture Discriminant Analysis (MDA)

| Quadratic Discriminant Analysis (QDA)

Regularized Discriminant Analysis (RDA)

Repeated Incremental Pruning to Produce Error Reduction (RIPPER)

Linear Discriminant Analysis (LDA)

__k-Nearest Neighbour (kNN)

Linear Regression

Ordinary Least Squares Regression (OLSR)

Stepwise Regression

Learning Vector Quantization (LVQ)

Instance Based

} Regression / \  ———————_ Self-Organizing Map (SOM)
: \_ Locally Weighted Learning (LWL)

Multivariate Adaptive Regression Splines (MARS)
Locally Estimated Scatterplot Smoothing (LOESS)
— — k-Means
Logistic Regression /  —
e ’ [ k-Medians

Clustering
— . Expectation Maximization

Hierarchical Clustering

.




Machine Learning & Artificial Intelligence

ARTIFICIAL INTELLIGENCE

Programs with the ability to
learn and reason like humans

MACHINE LEARNING

Algorithms with the ability to learn
without being explicitly programmed

DEEP LEARNING

Subset of machine learning
in which artificial neural
networks adapt and learn
from vast amounts of data




Machine Learning Process



Machine Learning Process

Data Acqmsmon

EEEEEEEp-

Data Acquisition gathers information from a variety of sources that can
be in numeric values as well as textual form.




Machine Learning Process

Data Curation

Data Curation is the process of cleaning up and correcting the raw
data; it involves Data Analysis, Data Cleaning and Data Transformation




Machine Learning Process

DEIF] Curatlon

sEEnnnn)p-

Altair's Monarch is best suited application software for the process




Machine Learning Process

Data Exploration

Data Exploration deals with the analysis of the data and computing
the mean standard deviation, median and mode for the curated data




Machine Learning Process

Model Creation

A process of creating the algorithms which can process the curated
data and formulate the mathematical equation best fit for the data set




Machine Learning Process

Model Training

EEEEEN

Model Training is the process of training the machine learning
algorithm through the “Training-dataset”.




Machine Learning Process

Model Evaluation

Model Evaluation is a method of checking the performance of the
trained Model. The Testing-dataset is used for the evaluation of the
Model



Machine Learning Process

L L

Prediction relates to the process of forecasting the likelihood of the
outcome through the trained algorithm on the historical dataset



Altair Knowledge Studio for Machine

Learning



Knowledge Studio

Altair Knowledge Studio is a data mining and
predictive analytics software tool.



Knowledge Studio

It enables advanced analysts to build and deploy
predictive models using repeatable workflows.



Knowledge Studio

Knowledge Studio features include

= Data Preparation And Profiling,
= Variable Selection,

= Decision Tree Analysis,

= Building Predictive Models,

= Principal Component Analysis,

= Market Basket Analysis



Knowledge Studio
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Knowledge Studio
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Predictive Analysis for a Electrical Motor

Problem:

‘IZI Predicting Torque by using Regression Model between Electric

Motor Parameters.

Model.

71 12 Independent variable and a target variable

considered in the problem.

[ The Machine Learning algorithm to be considered is Regression

IS to be



Predictive Analysis for a Electrical Motor

Altair Knowledge Studio



Conclusion

= Data science Is the new technique that serves an umbrella to data
creation, manipulation, predictive analysis, and research.

* The data and capabillity to extract useful insight from data must be

considered as key strategic asset.

» The gained Insights from data can solve businesses and

engineering problems.

= In this digital age, its very important to groom future engineers
and managers to the Data Science technique.
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