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Textile integrated sensor analysis
for biometric data collection and

processing - human digital twin iIn
reality.
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Smart Textile and Sensors
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Machine Learning Process

Data Providers
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Data Processing
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Data Collection

Data Collection
Label

Ingest (Streaming, Batch)

Data Processing Cycle
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Data Preparation (Wrangling during interactive Data Analysis)
Leverage Visualization for Exploratory Data Analysis (EDA)

Data Prep lng ot Engiariog
Clean (Replace, Impute,
Remove Outliers, Duplicates)
Partition (Train, Validate, Test)
(Detection & Mitigation)
s
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Predictive Simulation
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Sensor Fusion

Stereo Camera with Sensors Smart Vest with Sensors

Human Model with Biometric Data
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Digital Twin

Defining a Digital Twin

m Represents assets in the
@ physical world with a
digital model

Looks and feels like the
real enwironment

Simulates models
forward with varying
degrees of fidelity
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Is NOT just a data model. Dlgltal TWInS: The 4 types
i Example: Car factory
= v =
i =) %) 8 )
Connects with r nt b / J | /
time data to ensure the — —— N
PR e Component/Parts Twins Asset Twins System/Unit Twins Process Twins
E.g. rogor, bulh E.g engine or pump Combines 2l production units E g entire manufacturing process
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Human Digital Twin

Multi-scale biological data Immune Digital Twin Personalized care
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Application Setup

» Smart Vest

* Real-time biometric data tracking
« Simulation of biometrics

* Prognosis

* Feedback

> Stereo Camera

* Real-time movement tracking
* Movement prediction

* Action classification

» Human Digital Twin

* Virtual replica

* Simulated action/task

Tajbeed Chowdhury » Feedback, Prognosis, Optimal Performance
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Application Setup
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VProSaar - Verteilte Produktion fur die Saarlandische

Thermal sensor for heatmap generation, assessment and evaluation

Tracking data and context aware movement prediction

Biometric data for intelligent diagnosis

1.

Feedback through Smart Textiles

2.

Tajbeed Chowdhury

Automotivindustrie: Nachhaltig, Vernetzt, Resilient

« Aim: To research the foundations and technologies for
distributed,
production.

networked and human-centered

* Ensuring: Greater adaptability in the economy.

« Transferability By:

Standardization of interfaces, data exchange
formats.
Adaptability and resilience of production

resources handling and organization of changed
production system structures and employee
competence profiles.

Modeling of partial and overall systems to ensure
transparency and to identify optimization
potential.
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HR: 82 BPM

Integrated Biometrics with Movement Tracking Simulated Vitals Based on Action




. INTELLIGENT
ZeMA e .

SYSTEMS LAB UM SAARLANDES

THANK YOU.
QUESTIONS?
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Intelligent Material Systems Lab (iMSL)
Saarland University, Saarbruicken, Germany
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