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Introduction to Data Preparation
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o 1.Business

Understanding

7

The process of cleaning, transforming, and organizing raw data for

analysis and visualization. 2.Data

Understanding

6.Deployment

@

* Ensures data quality and accuracy

3.Data

* Reduces analysis errors 5.Evaluation Preparation

* Improves model performance \
4.Modelling

* Enables effective decision-making
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Steps in Data Preparation
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1.Business

Understanding

O

Gather raw data from multiple sources 2.Data
Sl it Understanding

e

Handle missing values and outliers

3.Data
Preparation

5.Evaluation

1

Normalize and scale features \
4.Modelling
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Data Cleaning Techniques

Q
* Delete or impute missing entries

* Mean, median, mode replacement

A

¢ Identify unusual data points

* Use Z-score, IQR method

58

* Scale features to similar range

* Min-Max, Z-score scaling
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Data Cleaning Process

Standardize

Handle Missing

Remove Correct
Duplicates Misspellings Values Formats
Fix typographical Address gaps in Convert values into
data consistent formats

Ensure each data
point is unique errors in text fields

OUTLIERS ﬂ
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Data Transformation Methods
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rm DSW s

* Normalize feature ranges

q ) A
* Standardization techniques m

Data Attribute Data
Smoothing Construction Generalization
Tr DATA

* Convert text to numbers TRANSFORMAT'ON
* One-hot, Label encoding TECH N I Q U ES

: Data' Data Data
* geregation Discretization Normalization
-

* Reduce feature space

* PCA, LDA, t-SNE methods

Date: January 2026 | Course: 23MCT305 - Data Analytics in Automation System Faculty: N. KARTHI, AP/MCT

Topic: Data Preparation & Visualization-Feature Extraction

| Slide: 5/10



Introduction to Feature Extraction

SOIOUPSICONT,

Reduces

Q irrelevant 2 {X Transforms to
features ' % lower

Process of creating new features from existing data to improve model dimensions

Retains original ™\

performance. C

features &ﬁg Creates new
L‘ features

* T, e

* Reduces dimensionality and complexity

Feature Selection

* Enhances model accuracy Feature Extraction
(e
e,

* Speeds up training process

Choose the right feature method for optimal model

* Reveals hidden patterns
performance.
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Feature Extraction Techniques

Principal Component Analysis

* Linear dimensionality reduction

» Maximizes variance

Linear Discriminant Analysis

* Supervised learning method

» Maximizes class separability

w

t-Distributed Stochastic Neighbor Embedding
* Non-linear technique

* Preserves local structure
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Data Visualization

USRI

©

* Makes data easier to understand

* Reveals patterns and trends

* Supports decision-making process

Top Data Visualization Techniques

A Line Charts
. . nﬂnﬂ Illu':lnllng trends over time with line charts.
* Charts: Bar, Line, Pie

* Graphs: Scatter, Network

Effective Data

Visualization
Heatmaps
Analyzing user behavior through heatmaps.

.~ Scatter Plots
__* identifying correlations with scatter plots.

* Plots: Box, Heatmaps

Histograms

Displaying frequency distribution using
RAR |Soorams.
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Mind Map - GenAl Generated
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Business Issue
Understanding

* Business
Objectives

 Information
needed

» Type of analysis
e Scope of work

e Deliverables

[ ifr

‘—1?
2

e |nitial Data
collection

e Data
requirements

¢ Data availability

*Data
exploration and
characteristics

2 g s )

Cyecl

1

e ol a data ana

CRISP- DM me

O—

e Gather data
from multiple
sources

¢ Cleanse
* Format
e Blend

*Sample

lysi
tho

O

Is project
1|(J]|(f

t based on
YO
L

ok

Exploratory

Analysis/
Modeling

* Develop
methodology

¢ Determine
Important
variables

* Build model

* Assess model

¢ Evaluate
results

¢ Review
process

¢ Determine
next steps:

> 0K -

» NOTOK

 Visualization &
Presentation

e Communicate
results

* Determine best
method/ graph to
present insights
based on analysis
and audience.

« Craft a compelling
story

* Make
recommendations

J

Reference: Problem Solving with advanced analytics

Reference: https://en.wikipedia.org/wiki/Cross-industry standard process for data mining
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Recap and Summary

SOIONRSICON]

e

* Cleaning raw data

Complete Data Analysis Process

* Transforming data formats
1.Business

* Handling missing values Understanding

2.Data

v Understanding

. 6.Deployment
* PCA: Maximizes variance

* LDA: Class separability

* t-SNE: Local structure

3.Data
Preparation

pd

5.Evaluation

™~

e Charts: Bar, Line, Pie 4.Modelling

* Graphs: Scatter, Network

* Reveals patterns & trends
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