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Textile integrated sensor analysis 
for biometric data collection and 
processing - human digital twin in 
reality.
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Smart Textile and Sensors

Smart Textile Building Blocks

Types of Textile Integrated Sensor

Smart Glove Smart Vest
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Smart Vest Sensor Analysis

Textile Integrated Sensor Phases Smart Vest: 3 Sensors
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Data Analysis

Dashboard Visualization Real Time Visualization
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Life Cycle of Machine Learning Model

Machine Learning Process
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Data Processing

Data Processing Cycle
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Generative Artificial Intelligence
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Predictive Simulation

Timestamp Heart Rate Breathing Rate Cadence Minute Vent. Energy State/Type Resting Heart 
Rate 

Steps

11.28.23 12:40:32 72 23 12 36 6 Movement 65 25

…. …. …. …. …. … … …. ….
…. …. …. …. …. … … …. ….
…. …. …. …. …. …. … …. ….

Heart Rate Simulation of Jogging Random Activity Simulation
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Sensor Fusion

Stereo Camera with Sensors Smart Vest with Sensors

Human Model with Biometric Data



Vorname und NachnameTajbeed Chowdhury 

Feedback Generation

Haptic Feedback

Acoustic Feedback
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Digital Twin

Human Twin
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Human Digital Twin

72 Joint Data of Skeleton Structure
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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

• Feedback, Prognosis, Optimal Performance
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Application Setup

Human Digital Twin

Datenmanagementsystem

Austausch Daten Verwaltungsschale

…

MES

Feedback through Smart Textiles

Biometric data for intelligent diagnosis

Tracking data and context aware movement prediction

Thermal sensor for heatmap generation, assessment and evaluation

VProSaar - Verteilte Produktion für die Saarländische
Automotivindustrie: Nachhaltig, Vernetzt, Resilient

• Aim: To research the foundations and technologies for
distributed, networked and human-centered
production.

• Ensuring: Greater adaptability in the economy.

• Transferability By:
1. Standardization of interfaces, data exchange

formats.
2. Adaptability and resilience of production

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

3. Modeling of partial and overall systems to ensure
transparency and to identify optimization
potential.
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Preliminary Human Digital Twin

Integrated Biometrics with Movement Tracking Simulated Vitals Based on Action
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THANK YOU.

QUESTIONS?

Tajbeed Chowdhury
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