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EDGE COMPUTING FOR INDUSTRIAL USE CASES:

WHEN CLOUD IS NOT ENOUGH

- Rationale for Edge Computing in Industrial Use Cases:
- Latency & Real-Time Field Operations (e.g., Real-Time Actuation and Control)
- Energy Efficiency (e.g., Sustainable Manufacturing)
- Data Privacy and Protection (e.g., Industrial Data)
- Different Edge Computing Approaches:
- Edge Computing with Local Clouds
- Fog Computing
- FarEdge Approaches (e.g., Embedded Machine Learning)
- Federated Machine Learning

- Decentralization based on Distributed Ledger Technologies
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EDGE COMPUTING VS. STANDARD INDUSTRIAL ARCHITECTURES

(SOURCE: HTTPS:// WWW.IICONSORTIUM.ORG/)
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CLOUD VS. EDGE VS. FAREDGE

FEATURES CLOUD EDGE FarEdge
(e.g., IOT/Cloud (e.g., Local Clouds, (e.g.,AloT, Embedded
Integration (WAN)) Fog Computing) Devices, _
AP (f""‘t) Microcontollers) i s
1t .
Data Points Availability  High Medium Low
Energy Efficiency Low Medium-to-High Very High
Privacy Low-Medium Medium-to-High High
Real-Time Opportunities Low Medium-to-High Very High

S [l INTRASOFT

INTERNATIONAL



CLOUD VS. EDGE VS. FAREDGE

Transfer Learnin
A A
INDUSTRY USE CASE | CLOUD m FarEdge

Asset Management & RUL Calculation at Cloud RUL Calculation at Edge  Fault Detection Inside the
Predictive Maintenance Cluster or Edge Devices Machinery

Quality Management & Quality Inspection — Defect Prediction & Near  Defect Detection & Real-
Zero Defect Defect Prediction Real-Time Control Time Control

Manufacturing (ZDM)

Value Proposition ML Model Accuracy Speed vs. Accuracy Speed and Power
Balance Efficiency

Predictive, Preventive, and Reactive
Strategies to Asset Management & Quality

Management
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INTRASOFT’S EDGE COMPUTING PLATFORM

(DATACROP) FOR QUALITY MANAGEMENT
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types:

Processing Jobs are of three

Pre-processing

« Storage

« Analytics (e.g.

calculation)

, ML,

Roukounaki, John Soldatos:
Configurable Distributed Data Management for the Internet of the
Things. Inf. 10(12): 360 (2019) '/Il’
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ML Framework Integration over DataCrop - QARMA
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- Attention-based Networks
QARMAA4Industry:
- Rules Mining Approach I

ML Algorithm Performance on JLR Data

QARMA4Industry outperforms .
popular algorithms L I I

& 30,16
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. |
RARE Support Lin RBF-Net ANN Addt ive  Decision
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- Identify Rules that hold on data and
quantify them

Algorithm

loannis T. Christou, Nikos Kefalakis, Andreas Zalonis, John Soldatos,
- Used in H2020 QUA4LITY Project Raimund Brochler, End-to-End Industrial loT Platform for Actionable
Predictive Maintenance, IFAC-PapersOnLine,

Volume 53, Issue 3, 2020, Pages 173-178, ISSN 2405-89@3,
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H2020 FAR-EDGE : Distributed Ledger Technologies for

Orchestrating & Configuring Processes at the Edge

Edge Computing Functions: Automation Analytics Simulation
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DLT Technologies for Edge Computing Functions

(see: www.Edgedindustry.eu)
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The Digital Shopfloor:
Industrial Automation in the
Industry 4.0 Era,
RiverPublishers 2019
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Edge Simulation Use Case (WhiteAppliances Factory)

(source: FAR-EDGE Project)
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The Sorter decides:

Receive status from bays and
conveyor

Based on algorithm sends message
with product to catch to selected bay

onveyor

@
The conveyor provides its status:

Number and type of products in queue

A\

.)

Bay #n Bay #2 Bay #1

@

The bay act:

o

o

7\
Each bay provides its sgf&s:

Availability to receive products
Number and type of products in queue

Recent unload performances

* Receive message OK to catch

Actuate

llll,

INTRASOFT |,

INTERNATIONAL



dge Analytics Use Case: Real Time Quality Control Statistics in a

heel Alignment Station (source: FAR-EDGE Project)

» Benefits:

- Improved accuracy of
the assembly times as
the influence of operator
experience, variation in
product quality of the
iInbound parts etc. are
taken into account.

- Productivity increase by
automating engineering
tasks to manage the
theoretical time studies.
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CONCLUSIONS

- Alternative Edge Computing Approaches in Industrial Environments

* No Silver Bullet: Selection Depends on Requirements:

Latency / Real-Time Concerns

Power Efficiency

Privacy

Decentralization

Security & Robustness

Federated Learning (not addressed in this presentation)
« An “Edge Operating System” should take into account relevant trade-offs
- Zero Defects Manufacturing Approach Combines Reactive, Preventive and Predictive Strategies

* Infrastructures like GAIA-X can boost a modular approach
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