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• Pros
• Nice hardware (e.g. CompactRIO)
• Graphical control programs (no programming required)
• One can quickly get started

• Cons
• Hardware is expensive, Labview license costs
• ”Spaghetti code”
• Labview is not for 24/7:
• Labview programs tend to crash once in a while
• Windows wants an update once in a while →reboot
• Remote access?
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The “Labview Problem”
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SCS3000

L. Künzi, PSI

• 8 x 8 Inputs/Outputs
• Readout MSCB (MIDAS) 

& Ethernet
• User code for simple 

control tasks
• Needs MIDAS PC for 

visualization
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The ideal system

???

Sensors
Valve control

User Input

Web browser

Web browser
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RevolutionPi
https://revolutionpi.com (KUNBUS, Denkendorf, Germany)

• Raspberry Pi based extendable control units
• Digital, Analog (+-10V, 4-20mA, PT1000), Relais expansion units (up to 80 IOs), USB, Ethernet
• Standard Linux with Real Time extension (cycle time <10 ms) “Soft Real Time”
• Can run MIDAS natively, can read out WaveDREAM boards
• Open-Source philosophy (schematics can be downloaded, software under github)
• KUNBUS founded in 2008, 1 million devices produced, including nuclear power plants

https://revolutionpi.com/


• Mixed Analog / Digital IO
• 0…10V In/Out
• Digital In/Out
• PWM / Frequency In/Out

• Analog IO
• +-10V, +-5V, 0…20mA, PT1000

• Relais 4x
• Gateway
• Profinet
• EtherCAT
• Profibus
• CAN
• M-Bus
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RevolutionPi Devices

~200 CHF/device

RPi 5: ~600 CHF
(2.4 GHz, 4 cores, 8 GB RAM, USB, WLAN)
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Test Setup

24V
AOUT → AIN

Controller I/O
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Web access
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Node-RED
https://nodered.org
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Graphical Output
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More complicated controls
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More complicated UI



• MIDAS runs natively on RevolutionPi
• Established PSI system (MSetPoint)
• Modern web interface
• History system
• Sequencer (Python, MSL)

• One-line installation
• Driver support for RevolutionPi built-in
• Complex control and automation
• Accessible from outside PSI 

via F5 Proxy
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MIDAS on RevolutionPi
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mdev_revpi MIDAS device driver

Stand-alone
MIDAS running

on RevPi

C++ code:



• All data is in the Online Data Base (ODB)
• Control functions even across different devices become trivial:
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Control functions inside MIDAS

void frontend_loop() {

midas::odb power(“/Equipment/Cryogenic SMS/Variables”);

midas::odb forces(“/Equipment/Loadcell/Variables”);

if (forces[“RevPi”][0] > 1000)

power[“Current”][0] = 0;

}
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Use GenAI (Codex) to write your frontend program
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Use GenAI (Codex) to write your frontend program
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Stand-alone box (PSI control group, $$$)



• Need readout of strain gauge for Mu3e magnet
• Excitation typically 5V, full scale response 10mV
• Analog input 0-10V, 1mV resolution not suited
• Need amplifier
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Strain gauge Mu3e Magnet



• Smart Powered Strain Gauge / Load Cell Conditioner TXDIN1600S
• Generates excitation current
• Amplifies load cell output to 0-10V or 4-20mA
• Optional tare subtraction
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Strain Gauge Amplifier

RevolutionPi IO Module Bridge Amplifier24V supply
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Mu3e “Hulk” Magnet control



• RevolutionPi + MIDAS a viable alternative to 
NI RIO + Labview

• Costs: 600 CHF + 200 CHF + 50 CHF (24V) + 
DIN rail…

• Self-contained system, no external PC needed
• MIDAS support for easy programming & remote

control and monitoring
• Successful replacement of Labview

Cryogenic Mu3e Magnet control system
• Plans for Beam Line Separators, X-Y Scanners, …
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Conclusions


