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Definition of Digital Twin

« Virtual representaion of a physical object or system
* Real-time monitoring

« Data transfer

* Analysis

 Simulation

https://www.ptc.com/-/media/lmages/new-org/750x500/industry-insights/digital-twin-engine-
750x500.jpg?h=5008w=7508la=en&hash=A698289EBF8D7B40DE28D5SEA59AC2C75



Digital Twin Categorization

» Pasive Digital Twin

Monitoring

Mirroring

Historical data storage
UC

« Performance tracking
» Structural monitoring

« Historic model for decision making

» Active Digital Twin

Feedback to physical twin
Control of physical twin
Simulation

Predictive

ucC

* Autonomous systems



DIGITAL MODEL

Digital object

DIGITAL SHADOW

Digital object

Physical object

Digital object

» Manual data flow
— ALtomatic data flow

https://www.analogictips.com/whats-a-digital-shadow-and-how-does-it-relate-to-a-digital-twin-fag/

Digital Twin
Categorization

» Digitital model
 Manual data flow between physical
and digital twin
« Digital shadow
« Automatic data flow from physical to
digital twin
* Manual data flow from digital to
physical twin
« Digital twin

« Automatic dataflow between physical
and digital twin



Digital Twin Types

+ Digita | Twin P rototype Digital Twin Prototype (DTP) Digital Twin Aggregate (DTA)
All Products that CAN BE made All Products that HAVE BEEN made

« Test model before implementation .2

* Digital Twin Instance

* Unique object or system, connected to

3.
physical world

Digital Twin Instance (DTI)
Individual Products that ARE made

« Digital Twin Aggregate

« Collection of multiple digital twins

creating a larger system



Technology used 1in Digital Twin

* |oT - Collect real-time data of physical object or system

* Cloud Computing - Scalable way of procesing aquired data

« Big Data Analytics - Analysis of aquired data

« Database - Data storage

* Al and ML - Predictive analysis, pattern recognition, decision making

» Visualization Technologies - Digital visualization of physical object or system
« Cybersecurity - Protection of Digital Twin

« Communication Technologies - Transfer of data



Challenges and Concerns 1n
Digital Twin

« Complexity * Security
« Components * Data privacy
* Scope * Data security
« Fidelity « Access control
* Dynamism * Integration complexity
* Frequency * Implementation cost
* Interaction e |nitial cost

* Impact * Running cost



Future of Digital Twin

PAST TO PRESENT

* Term Digital twin used in early 2000s
« Aerospace, manufacturing

* Industry 4.0, loT brought boom for DT
technology

* Implementation of Al to DT

PRESENT TO FUTURE

 |ncrease of use in different fields

« Challanges for future

Integration with lot, Al
Advanced simulations
Data managment

Data transfer



Use of Digital Twin

« Aden, China
« Digital twin created for facilty service management

* Better energy consupmtion

« Car manufacturer, Europe
« Digital twin created for simulating crash test of cars
* Eliminated need for physical prototypes by 70-100%

« Ability to predict critical areas of new models

* The Framingham, USA
« Digital twin created for remote manufacturing
* Doubled the medicine production

« Reduction in energy consuption and pollution
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