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Overview

INAF OATo Team introduction

Mosaic ICS (Instrument Control System) 
overview

ELT Instrument Framework installation and 
update

Integration of simulated and real devices 
(Beckoff PLC/ESO IFW)

Simulating NGCII controllers

Remote integration experiment



INAF OATo SW team

• S. Ligori, V. Capobianco mainly involved in Space projects (in 
the past, Euclid NISP Instrument control unit; currently ESA 
projects NewAthena and Ariel)

• Past experiences with ESO instrumentation (i.e.: MIDI@VLTI)

• M. Carnerero mostly involved with multi-wavelength 
astronomical data reduction (Vera Rubin-LSST, Gaia, WEBT…) 
and databases, currently under temporary contract for Mosaic

• Expertise in C/C++, Python programming fits well in the context 
of ESO SW



Mosaic Instrument software structure



OCS (Observation Coordination SW) Role



OCS Role



Device control: Motors



Device control: sensors



Project management tools
Mosaic has adopted a few tools for the different aspects of the project management:

- ReqSuite for the management of the requirements

- Taiga for issues and actions management and tracking

- Nuage as document repository



Road to PDR
The Mosaic PDR is currently foreseen for early 2028, but a system review for the EICS should 

occur in Q2 2027

Work is underway to identify, in particular for what concern OCS:

- all the network interfaces (protocols, data formats)

- the additional FITS keywords (and the source of the related information)

- control loops and related algorithms

- sampling frequency of all parameters

- etc...



PLC Integration 

We installed TWINCAT, VIRTUALBOX with 

ESO FRAMEWORK

We install and configure the OPCUA Server 

Application

Direct connection with PLC via Ethernet link 

The system includes the following 

components:

● EL3200 – Analog input module for 

precise measurement of sensor 

signals.

● EL4002 – Analog output module for 

controlling actuators and other 

devices.

● EL6070 – Licensing and configuration 

module for software-based 

functionalities.

● EL1859 – Digital input/output module 

for handling various industrial control 

signals.
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Framework 
ESO

The default structure when creating a new project in the IFW is the 
MICADO example. To be able to start a clean implementation with real 
devices, we removed the simulators from the structure. In order to do this:

• We started from the MICADO example to have the ESO 
infrastructure.

• We removed all devices that are not present on our PLC, including 
the simulators.

• To configure the devices with only generic input/output, we preferred 
to modify the mapping/iodev.yaml inside the framework, rather than 
creating a new device. We needed 8 digital I/Os.

• We configured the project using the devices by modifying the part of 
the fcs/server/cfg.yaml.

• We updated the Nomad and Consul services, considering that we 
removed the simulator part, and we also changed the startup.py file 
that is launched in the sequencer to start the instrument

• We defined our devices in the devmgr folder (one file for each 
device).

• We also configured the OLDB in config/oldb.yaml.



Remote integration experiment



Remote operations on NGCII Simulated system

LOCAL PC

Local Broker → Publisher 

REMOTE PC

Remote Broker → Subscriber → Viewer

ddtBroker → communication manager

ddtPublisherSimulator → data transmitter

ddtSubscriberSimulator → data receiver

ddtViewer → image visualization



TETIS contribution

TETIS is a Coordination Unit within the INAF UTG-I OptNIR Division. It is meant 

as an instrument to improve coordination between INAF on the technologies 

used for control SW on Ground-based as well as space telescopes and 

instruments.

In the framework of our contribution to Mosaic, TETIS funded one course on 

Beckhoff PLC programming and usage, with an additional one planned for the 

autumn of 2026.

Our team (in particular V. Capobianco and M. Carnerero) have attended the first 

course and it has been particularly precious.

Further information on TETIS is available at

https://tetis.inaf.it
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