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Remote Learning Systems
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Remote Learning Systems
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Our current solution - LabCon
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g Shibboleth +— Reverse Proxy

I 4 HTTP

LabCon

« Web-based RLS

Frontend « Control of parallel access

to assigned laboratory hardware
Backend

« Integrated user management
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Current limitations

Generator
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Measurement device

Only one Measurement Object (MO)
can be connected to one GENerator (GEN)

and Measurement Device (MD)
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MD 1

GEN

MD n

GEN

Only one Measurement Object (MO)
can be connected to one GENerator (GEN)

and Measurement Device (MD)

=» Students have to switch between setups to

conduct experiments

= Limited number of parallel experiments due

to restricted HW availability

=» Manual reconfiguration of setups needed



Solution
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Solution
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Solution
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Solution

RaspCon
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RaspCon controlled — ’
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Controller Hardware:
IP-accessible web application
sufficient number of programmable GPIOs
high-bandwidth camera connector

scalable and cost-efficient

Controller Software:
generation of control signals for hardware switches

robust web server and video live streaming

seamless integration into existing LabCon
open-source software components
Web Ul:

intuitive usage and resilient to abuse




RaspCon hardware

* Arduino, Raspberry Pi, ... evaluated as

controller platform

Raspberrypl Camera
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RaspCon hardware

* Arduino, Raspberry Pi, ... evaluated as
controller platform
+ Raspberry Pi selected
« full Linux operating system

- wide range of available interfaces

and extension boards

(
Raspberrypi Camera
. J
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RaspCon hardware

* Arduino, Raspberry Pi, ... evaluated as
controller platform
+ Raspberry Pi selected
« full Linux operating system

- wide range of available interfaces

and extension boards
+ Raspberry 2 camera module
+ Raspberry 2 DOF Pan-tilt HAT module to

enable horizontal and vertical camera

rotation
Raspberrypi L Camera
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RaspCon hardware

* Arduino, Raspberry Pi, ... evaluated as
controller platform
+ Raspberry Pi selected
+ full Linux operating system
- wide range of available interfaces
and extension boards
+ Raspberry 2 camera module
+ Raspberry 2 DOF Pan-tilt HAT module to

enable horizontal and vertical camera

rotation
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+ SvelteKit as basis of application

Running on top of Javascript runtime

environment Node.js

. | -—
Developer friendly component-based
architecture e

Good scalability and maintainability

IRaspberryPi Camera

Built-in support for server-side

rendering @ Skeleton
. _ & SVELTE
+ Pigpio C library used for GPIO control @ SVELTEKIT
+  Motion used for video stream serving as VUITE
MJPEG over HTTP (SINodejs | pigpio [Motion

+ Skeleton applied for WebUI development & Raspberry Pl OS




RaspCon WebUI

- Start page: Introduction to RaspCon System

II' wiwiba® RaspberryPl Control Center

Choose measurement object Configuration

Connected to Raspberry Pi: NameTest
on the IP-Address 192.168.56.1

This website is used to control the measurement objects required for the practical
courses via remote access.

To use this website, click on "Choose measurement object" to get to the page for
controlling the measurement objects. Here you can switch the different measurement
objects on and off by clicking on them. You can switch the channels of the measurement
object on and off as you like by selecting the desired checkboxes and then clicking on
"Apply to confirm". The measurement objects required for the practical course have
already been configured by your supervisor.

English b DeutSch Logout
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RaspCon WebUI
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Configuration Page:

* Suite of tools for setting up and managing experimental configurations

I HOCHSCHULE
amm “weoa. RaspberryPl Control Center
Unmrsity o Applic Scims
Start Choose measurement object Configuration

. r Y

Raspberry Pi Name: L\_ Laboratoy 1 /,I

Preset Name: \ ame e prese )

. vy

Overview of the pins = Add measurement object
o=

The changes will be executed immediately and do not need to be saved separately.
"Save" causes this preset to be stored on the server and can be activated again by "Load".
"Export" saves the preset locally on the PC, and "Import" loads the preset from the PC into the
application.
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RaspCon WebUI

* Configuration Page:
* Suite of tools for setting up and managing experimental configurations

*  Opportunity for GPIO configuration to support variety of hardware switches

NC - Normally closed switch
NO - Normally open switch

SigGen GPIO-Pin

Channel 1

:

00000000 PODOBB00000
600000 OO0ONDOOEOO00OO
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RaspCon WebUI
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Configuration Page:

* Suite of tools for setting up and managing experimental configurations

*  Opportunity for GPIO configuration to support variety of hardware switches
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RaspberryPl Control Center

Start Choose measurement object Configuration

A

Raspberry Pi Name: | Laboratoy 1

Ve

VD
AR

Setup 1

Preset Name:

Overview of the pins |- Add measurement object
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The changes will be executed immediately and do not need to be saved separately.
"Save" causes this preset to be stored on the server and can be activated again by "Load".
"Export" saves the preset locally on the PC, and "Import" loads the preset from the PC into the
application.
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RaspCon WebUI

* Measurement Object Page:
* Selection of connections between MOs and MDs via switch matrix table

* Visual control of laboratory environment

=!= wiweoa . RaspberryPl Control Center

Universicy of Apalled Sciences

Start Choose measurement object Configuration

Activate the channels of the measurement object by clicking on the checkboxes.

In your practical course it is noted which ones you need.

hs-mittweida.de English 31 EVIE
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RaspCon integration

« RaspCon is integrated as
subsystem into LabCon

=» reuse of LabCon
hardware management and
access control functions

23 Alexander Lampe
(C) 29.05.2024 eLmL 2024 - Barcelona, Spain

% Shibboleth «— Reverse Proxy

wss

t T HTTP

Browser

Frontend

b % A
access
m ineral proxy
NUXT 3
Backend
Ws|

>

ws
HTTP
A
- '
L
HTTP

Camera  RaspberryPi

@ Skeleton
@ SVELTE
G SVELTEKIT
VVUITE

—_—

@ Skeleton
@ SVELTE
G SVELTEKIT
VVUITE

- e

o

RaspberryPi Camera

(5)Nodejs |pigpio Motion

(5)Nodejs |pigpio Motion

& Raspberry P OS

& Raspberry Pl OS

University of Applied Sciences Mittweida
Faculty of Applied Computer and Biosciences

HOCHSCHULE
MITTWEIDA



Quality Assessment

« Two quality assessment rounds
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O
conducted for users and 5 self- desired
% oriented
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- Application based on received D
-
feedback refined superfluous
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