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Introduction to Big Data Analytics
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Big Data Analytics: Process of examining large and varied data sets to uncover

hidden patterns, unknown correlations, market trends, and other useful

information.
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Importance in Modern Industries

* Enables data-driven decision making
* Improves operational efficiency
e |dentifies new business opportunities

e Enhances customer experiences
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Big Data in Industrial Automation

¥ndustry 4.0 & Big Data
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Aransformation Impact

#-Smart manufacturing

¢ Adaptive production
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Concentric Computing System: Platform for Industry 4.0 Applications
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Key Technologies in Big Data Analytics

loT Sensors

@Real-time data collection

&Environmental monitoring

@Machine performance tracking

ML & Al Algorithms

@Pattern recognition
@Predictive modeling

&Anomaly detection
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Cloud Computing

@Scalable storage solutions
@O0On-demand processing power

@Distributed architecture

:E]’ Processing
Frameworks

®Hadoop ecosystem
@Apache Spark

®Real-time streaming

Improved Data
Quality

<e Use of Big Data

L
Enhanced Data

Analytics

Data Processing
Automation
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Benefits of Big Data Analytics in Automation

c Increased Efficiency

Optimized production
processes

° Quality Control
Enhanced product

consistency

e Enhanced Safety
Risk prevention &

monitoring
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Predictive
Maintenance

Reduced downtime &
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equipment failure 8 big data benefits for businesses
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Case Study 1: Manufacturing

Company: Global Automotive Manufacturer

Challenge: Unplanned downtime, quality defects, production
inefficiencies

9 Automotive Manufacturing Plant
5
&3
-
i

Solution: Integrated loT sensors with predictive analytics platform

° Key Results
35% Reduction in 42% Fewer quality
downtime defects

28% Increased production $4.2M Annual cost
speed savings
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e

Big Data Analytics !
in Manufacturing

Benefits, Use Cases, and
Implementation Process
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Case Study 2: Energy Sector
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Smart Grid Implementation

Company: National Power Utility

Challenge: Grid instability, demand forecasting issues, energy waste
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Emerging Ahead Always

& P

Solution: |oT sensors + predictive analytics for real-time grid

management Analytics
Use Cases to

° Key Results Showcase How
it Makes the
0 32%Improved grid Q 95% Forecast Energy Industry Sma rter
stability accuracy
° 27% Reduced energy o $6.8M Annual cost
waste savings
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Mind Map: Big Data Analytics Applications ) (o) (o) (0
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e Key Applications in Automation & Industrial Settings

f Smart Manufacturing \ Predictive Maintenance a Supply Chain Optimization
0 Quality Control + Energy Management z|= Safety Monitoring

|
~ Demand Forecasting (;) Process Optimization =l Real-time Analytics
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Challenges and Limitations

Data Security
Privacy concerns &

protection of sensitive
industrial data

Skills Gap

Workforce training &
specialized knowledge
requirements
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Legacy Systems How to Prevent BI
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Data Challenges:

STEP-BY- STEPINSTRUCTION

Integration challenges
with existing
infrastructure

.---.'
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DEFINING CLEAR OBJECTIVES
AND USE CASES

USING A-CLASS DATA INTEGRATION
AND QUALITY ASSURANCE

Implementation

Costs MIXING INFRASTRUCTURE

AND SCALABILITY

High initial investment &
ongoing maintenance
expenses

HAVING DATA SECURITY
AND PRIVACY
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THINKING ABOUT
_J| COST MANAGEMENT

( AVOIDING CULTURAL
) AND ORGANIZATIONAL CHALLENGES




Future Trends

Al & ML
Advancements

+5elf-learning systems

gAdvanced neural networks

.~Deeper predictive analytics

Digital Twins

$Real-time simulation
AVirtual prototyping

APredictive modeling

(ZReal-time processing

rrfDecentraIized architecture

4Reduced latency

Autonomous
Systems

asSelf-optimizing factories

Qntelligent robotics

*Eully connected ecosystems
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Summary and Conclusion

Key Points Reca
e ¥ P Big Data Analytics Journey

&g Data 5Vs Iffdustry 4.0 Integration

(¢)

Data Collection

AP& ML Technologies @perational Benefits

I Why It Matters

Data Analysis

@Transforms industrial processes

@Drives data-driven decision making

@Creates competitive advantage

Your Challenge: Explore how big data analytics can Process Optimization
revolutionize one specific industrial process of your choice
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