Data Preparation & Visualization

Data Pre-processing Techniques
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X Introduction to Data Pre-processing

Improves Data Quality

Ensures accuracy and reliability
Enhances Model Performance
Boosts prediction accuracy

Ensures Data Consistency

Standardizes formats and values
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The Role of Data Preprocessing

Customer
Satisfaction

Enables testing of
ideas to improve
customer experiences

AI § ML
Models

Structures data to 8
improve model
accuracy and reduce
computational needs

Deep Learning

Optimizes data for ?
deep neural networks
to improve predictions

Business
Intelligence

Organizes data for
effective decision-
making and
performance
monitoring
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Outlier Detection

Identifies and addresses
outliers to prevent skewed
results
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Web Mining

Analyzes web logs to
understand user behavior
and improve marketing
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Data Warehousing

Ensures data
consistency and
accuracy for business
reporting

Data Mining

Transforms raw data
to identify patterns
and insights

Machine
Learning

Prepares data to
enhance model
performance and
reduce bias

Provides clean and
structured data for
reliable predictive
models
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“& Data Pre-processing Workflow

Key Stages

Data Collection

Data Cleaning Image failed to load:
https://sfile.chatglm.

Data Transformation cn/images-
ppt/4777bf2617f.pn.
Data Reduction

Data Integration

Data Visualization
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¢h Data Cleaning Techniques

rOUYS. 5000

Key Techniques

Handling Missing Values

Imputation or removal

Removing Outliers

Statistical detection

Eliminating Duplicates

Deduplication methods

Noise Reduction

Smoothing techniques
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Data Cleaning Process

Remove Correct Handle Missing Standardize
Duplicates Misspellings Values Formats
Ensure each data Fix typographical Address gaps in Convert values into
point is unique errors in text fields data consistent formats
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1. Data Transformation

Core Techniques

Feature Scaling

MinMax, Standardization

Feature

Data Encoding

Label, One-Hot Encoding

Feature Creation

Derive new features

Engineering

Transformation Methods

©O 000

Log, Square root, Power
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= Data Reduction
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PCA tSNE UMAP

Key Methods

Principal Component Analysis

PCA, t-SNE, UMAP 0 T

0 NK

0B
0 Myeloid

’ ¢ Unknown

Feature Selection

PCA 2
t-SNE 2
umMAaP 2

Filter, Wrapper, Embedded

Sampling Techniques

Random, Stratified, Cluster

Dimensionality Reduction

Preserve variance, reduce complexity PCA] tSNF 1 UMAP1

Date: 2026-01-22 Topic: Data Pre-processing Course: 23MCT305 - Data Analytics in Automation System Faculty: N. KARTHI, AP/MCT Slide 6/10




Data Integration

Integration Strategies

Merging Datasets

Join, Union, Concatenation

Handling Conflicts

Schema matching, Resolution

Data Warehousing

Centralized storage architecture

Multi-source Integration

ETL, ELT pipelines
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CRM

ERP

- Object Type: CSV Files

Interface: Files in Folders

ﬁ SQL Server

(&
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Raw Data

Object Type: Tables
Load:
+ Batch Processing
+ Full Load
+ Truncate & Insert

No Transformations

Data Model: None (as-is)

=)

Data Warehouse
‘ Bronze Layer Silver Layer
Stored Procedure Stored Procedure
<p> <S>
1) )

Cleaned, Standardized
Data

Object Type: Tables

Load:

+ Batch Processing
+ Full Load
¢ Truncate & Insert

Transformations:

+ Data Cleansing

+ Data Standrization
+ Data Normalization
+ Derived Columns
+ Data Enrichment

Data Model: None (as-is)

Gold Layer

\/_\
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N
N
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Business-Ready Data

Object Type: Views
No Load

Transformations:

+ Data Integrations
+ Aggregations
+ Business Logics

Data Model:
+ Star Schema

+ Flat Table
+ Aggregated Table

=

- Consume -

i
14

Bl & Reporting

@

Ad-Hoc
SQL Queries

Machine Learning
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Data Normalization & Standardization

! "
Scaling Methods 0
@ s .
inMax Scaling
Range [0, 1] or [-1, 1] L '
'
' ——
° Z-score Standardization [ ' ' A ' —
Mean=0, Std=1 ' ' ' ' ' '
' ' "
O When to Use Each ' ' 0
Dataset-dependent choice ‘ '
— —_)
° Comparison Benefits 1 %
Algorithm convergence speed Actual DatO\ Moma'iZaﬁon S‘tw\c‘o\rc‘]zo\‘t]p
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€ Mind Maps - Data Pre-processing Techniques
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4gnAl-Generated Content

Web Scraping

Data Collection

Handling Missing Values

Databases /
f QOutlier Detection
Sensors |/ ) )
Data Cleaning & Preprocessing Data Transformation
\ Data Reduction
Descriptive Statistics Data Science v l'l
new node
Data Visualization I Exploratory Data F\nal)’SiS [EDA]

Hypothesis Generation /fl

Supervised Learning

Machine Learning I Unsupervised Learning

Reinforcement Learning

Model Selection

ot s l Model Deployment & Evaluation
Deployment Strategies /
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W Summary & Recap
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Key Takeaways

o Data Quality Foundation

Essential for accurate analytics

e Systematic Workflow

Structured pipeline approach

° Multi-stage Process

Cleaning, transformation, reduction

° Continuous Improvement

Iterative optimization cycle
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Step 1.
Discovery

Knowing where you
start is critically
important fo ensure
ROI.
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o

Step 3.
Managed Services

Now we know our Your business continues
starting point. to evolve. Your data
Let's levelup! practices should too.

PROSERVEITO
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