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Introduction to Data Analytics in Automation Systems
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What is Data Analytics in Automation?

Systematic analysis of data to improve automated
processes and decision-making
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Automated
Decisions

Data Processing Presri

Analytics

Cleaning, transforming, and organizing data

»~  Data Analysis

Extracting meaningful patterns and insights
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Process Optimization Fundamentals

What is Process Optimization?

Systematic improvement of industrial processes to

maximize efficiency and minimize waste

Key Benefits in Automation

(4 Efficiency Improvement

Reduced cycle times and increased throughput

@ cCostReduction

Lower operational and maintenance expenses

@ Quality Enhancement

Consistent product quality and defect reduction
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Data Analytics Tools and Techniques
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Popular Tools BIG DATA
<> Python 2 R Programming

= i 7
'l Tableau == PowerBI Key Features Advantages
W Excel
+ Drag-and-drop visualization creation + Intuitive drag-and-drop interface
Ta bleau +Data blending and real-time collaboration ' Suppofts awide range of data sources
Analytics Techniques « Embedded analytics capabiltis. + Rich visualization capabilities
4 4
— . + Data discovery and interactive + Seamless integration with Microsoft
B Descriptive Analytics Power Bl ey piichiks
Understanding past performance + Natural Ilangu'age Q&A tool + Supports rea-time dashboardsu
+ Integration with Azure and Excel + Natural language query capabilities
* +
~”  Predictive Analytics . -
y + Data-driven document manipulation + Highly customizable visualizations
Forecasting future outcomes D3.js + Dynamic properties for transitions + Dynamic and interactive
+ Supports large datasets and SVG + Wide range of chart types
A . raphics
®  Prescriptive Analytics — 4+ 4
Recommending optimal actions * Real-time data visualization for + Real-time data visualization
Kibana Eiasﬂcsea-rch + Integrated with Elasticsearch
€ Machinelea rning ' gustom::albjetdashboar?s + Customizable dashboards
+ Geospatial data suppor
Automated pattern recognition
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Mind Map - Data Analytics Applications in Automation
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Key Applications
A, Predictive Maintenance W
Anticipating equipment failures v o
@ Quality Control o L o
Tools < RemoteWork — Knowledge
Real-time defect detection / \
# Supply Chain Optimization z00m / l \ Wik
i i Bes
Efficient inventory management Calendat pmﬁies
¥ Energy Management Processes CUlirs Productivity
Optimizing power consumption / 9/ \ -
Ownership / E\T::Z? \ batching
GenAl Insights / J _—
Kanban e blocking No-meeting
P EOffie Recognition Games days
Al-driven analytics enable real-time decision-making, W

reduce downtime by 30%, and improve overall operational

efficiency by 25% in automated systems.
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Case Studies - Successful Process Optimization

Manufacturing Sector

@  Automotive AssemblyLine

Reduced cycle time by 35% and defects by 40%

Automotive Industry

= Predictive Maintenance

Decreased downtime by 45% and maintenance costs by 30%

Healthcare Sector
£ Medical Device Production

Improved quality compliance by 50% and throughput by 25% Key Outcomes

® Enhanced operational efficiency
© Cost reduction of 25-40%

© Quality improvement of 35-50%
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Implementation Challenges and Solutions
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A
©® common Challenges l\/lanagement Level - L4A

» Data Quality Issues

—
» System Integration Complexity Plannmg Level - 13 m
 Skill Gaps in Analytics S

e Security and Privacy Concerns

Supervisory Level - .2
& Mitigation Strategies P J

S
* Implement Data Governance Framework
« Adopt Standardized Protocols Control Level - L1
* Provide Comprehensive Training

e Establish Robust Security Measures . :
/ Field Level - L0 Production process
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Mind Map - Process Optimization Framework
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I ra m eWO rk CO m po n e ntS to the investigation of relationships
Concept Application of scientific method —C
to solve a medical or technical problem

o Raise questions

© DataCollection

J Make assumptions

Prepare research plan
Prepare tools
Create a plan
Pick up control variables
Design control experiments
M .
m Dqtq Ana |y5|s Research Projects Collect data
J Implementation plan { Observe data
Processmg and mterpretl ng data potterns Evaluate data
Description
o Draw a conclusion { Data

Analysis

Write a report
o Express & Discuss —C
Discuss the result

Example Explore the causes of the greenhouse effect

Gathering real-time data from sensors and |oT devices

[
TI'I'

Optimization

Implementing improvements and adjustments

() Monitoring

Tracking performance metrics and outcomes
GenAl Insights

C continuous Improvement
Iterative refinement and enhancement Al-powered framework enables 40% faster optimization

cycles and 35% better resource utilization through predictive

analytics and automated decision-making.
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Recap of Key Concepts
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:A» Data Analytics Importance

Critical for informed decision-making and performance
improvement

~7  Process Optimization Benefits

Enhanced efficiency, reduced costs, improved quality

\\ Tools and Techniques

Python, R, Tableau, ML algorithms for comprehensive
analysis

Q Implementation Strategies

Address challenges through governance, training, and

security

Key Takeaway: Data-driven optimization drives

competitive advantage
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Summary and Future Trends
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Key Takeaways Future Trends in
0 ) )
@ Data analytics drives automation efficiency Dqtq Vlsuallzqtlon
9
Process optimization reduces costs and improves quality
@ Right tools enable actionable insights e @ =
< Challenges can be overcome with proper strategy Artl.flcml AcceSS|blllty
Intelligence and
Future Directions and Automation Inclusivity  /

VRand AR
Data
Visualization

© Al-powered predictive analytics
) 10T expansion for real-time monitoring

@ Advanced real-time analytics

& Cloud computing for scalable solutions
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