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REMOTE STUDYING
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COMMUNITY DRIVEN DEVELOPMENT
Within the Lichtwerkstatt Makerspace
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REQUIREMENTS
Experiments Virtualization Leaming
- Based on existing setups - Open Source Technology - Collaborative Group Work
- Standard Components - Platform-independent - Visualization
(Thorlabs) - Low-threshold - Immersion
- Interface to whole setups _ Uniform Codebase . Communication

or single components

- Ad-hoc Networking (loT)
- Modular & Reusable
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APPROACH

3D Printing JavaScript WebCam

ESP32 Controller nodeJS WebGL Rendering

ESP32 Cam react)S Three.JS

PCB Socket.lO reactFiber
WebRTC WebXR
Backend Database Educational Content
GitHub Gamification

LEDs Status Display
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ARCHITECTURE
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¥ hardware-side
ESP32 DevKits
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HARDWARE
ESP32 / PCB
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SOFTWARE
reactJS Single Page Application

App = () => {
process.title = "XRTLApp';

Ul Control Elements
Control Components

Components
Experiment Components

SPA Ul Components

-./ [llustration

Video Feed
OpenGL Rendering
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SOFTWARE
React Three Fiber

q

name="Mirrorl

position={[-8.53, 0.67, 0.94]

onPointerDown={(e) => {
e.stopPropagation();
props.toggleselect("Michelson KM100");

}

props.showTags &% <DescriptiveTag position={[@, 1.3, @]} tit
Rotary cControl™

name="SideMirrorMesh 1"
material={materials.ShinyParts

name="SideMirrorMesh 2"
material={materials.Mirror
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SOFTWARE
Single Page Application

Screen with Interference
Mirror (Michelson_KM100) Pattern

/ \

Laser Al

Lenis RAWREAVIAReN (neM100 Double Rotary Control
5V Laser Power|(Supply

Splitter
0/50 Beam Splitter

Mi
KM100 Double Rotary Control

Initializing...

Mirror Stage (Michelson_linear) (9
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CONNECTIVITY @X@(@SS
Socket.lO

socket.on( 'status’, payload
today =
time = today.getHour + ":" + today.getmi

(componentList.includes(socket.id) ===
componentList.push(socket.id, time, payload

(componentList.includes(socket.id) ===

comﬁonentList = [socket.id, time, payload.c

h
socket.to(GUITd).emit( s
socket.emit(" t", componentList);

socket.broadcast.emit( 'status', payload);
console.log( w status: ", payload)
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* Rotary Control (stepper)
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"userId” :

"componentId”: “kml@e_1", [SEEeelalelil=]yya sy ay sl

"command”

G IS SRl < - Control Element of Component (top/bottom for KM188

IR N - number of steps to turn|

1
J

"userId” : "userl234”,
"componentId”: “KMlee 1",
TS < - aborts all rotations in pro

OPEN PHOTONICS MAKERSPACE

RILETGPEL SN - Td of user, who initiated command

Rotary control (servo)

gl

userId” : "userl234”,
componentId” : “ESP32Cam_17,
command”

"controlId™ : "tilt",

RETREEEEN - - target value of servo

res
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LOOSE COUPLING

React vs Experiment

React.Window

28BYJ-48
Stepper

React.RotaryCtrl

Mirror (Michelson_KM100) ®

{
"userId” : "userl234”,
"componentId”: “kmlee_1",
"command” : {
"controlld”: “top”,
IENREEEN N - number of steps to
b
}
Initializing...
Experiment KM100 Status LED React.KM100
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XR TWINLAB — 1

EDU-vS1/Mm

Thorlabs
Michelson Interferometer
Educational Kit + XRTL
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XRTL GAMIFICATION & NARRATION FRAMEWORK
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narrative

scientific

t
THORL3BS

Ancient Middle Ages Experiment

>

Timeline
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KTHXBAI!
XR TwinLab & Comics & Games!

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
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