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- M.Sc. Photonics Program

- 80 Students p.a.

- 80% international

- Remote Access

REMOTE STUDYING
at Abbe School of Photonics Challenge: Experimental Lab Courses 

  ( Optics & Quantum Technologies)
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COMMUNITY DRIVEN DEVELOPMENT
Within the Lichtwerkstatt Makerspace
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Problems,
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Experiments

- Based on existing setups

- Standard Components 
(Thorlabs)

- Interface to whole setups
or single components

REQUIREMENTS

Virtualization

- Open Source Technology

- Platform-independent

- Low-threshold

- Uniform Codebase

- Ad-hoc Networking (IoT)

- Modular & Reusable

Learning

- Collaborative Group Work

- Visualization

- Immersion 

- Communication
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Experiments

- 3D Printing

- ESP32 Controller

- ESP32 Cam

- PCB

APPROACH

Virtualization

- JavaScript
• nodeJS
• reactJS

- Socket.IO

- WebRTC

- Backend Database

- GitHub

Learning

- WebCam 

- WebGL Rendering
• Three.JS
• reactFiber

- WebXR

- Educational Content

- Gamification

- LEDs Status Display
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ARCHITECTURE
XR TwinLab
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HARDWARE
ESP32 / PCB

1.418,32 €

45,00 €
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SOFTWARE
reactJS Single Page Application

Background
Illustration
Video Feed
OpenGL Rendering

UI Elements
SPA UI Components

Components
Experiment ComponentsreactCtx

UI Control Elements
Control Components
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SOFTWARE
React Three Fiber
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SOFTWARE
Single Page Application
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CONNECTIVITY
Socket.IO
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LOOSE COUPLING
React vs Experiment

Status LED

React.RotaryCtrl

React.KM100Experiment KM100

28BYJ-48
Stepper

React.Window
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XR TWINLAB

Thorlabs
Michelson Interferometer

Educational Kit + XRTL
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XRTL GAMIFICATION & NARRATION FRAMEWORK
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Ancient Middle Ages Enlightenment Experiment Post-ExperimentWave
Optics

Application Today

narrative

scientific

Timeline
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- Augmented Games and Storytelling on
virtualized remote experiments is educational and fun

- Endless possibilities with easy to learn 
open technology and software

- Collaborations with EU-funded BioQantSens Project 101120051).
- We are looking for partners for new experiments to build!

- GitHub: https://github.com/Lichtwerkstatt/XRTL_SPA

KTHXBAI!
XR TwinLab & Comics & Games!

Dipl.-Inf. Johannes Kretzschmar
johannes.kretzschmar@uni-jena.de
+49 (0) 3641 9-47577

XRTL Team
Jari, Falko
Clara und 
Johannes
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