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•ASTRI Mini Array PMC System

•PMC Hardware

•PMC Software

•ASTRI1 Tests
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Pointing Monitoring Camera (PMC)
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Pointing Monitoring Camera (PMC)

Cabinet with PMC 
Local Control PC 
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PMC Sensor and Optics
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FLIR Blackfly S GigE 

(Model: BFS-PGE-63S4M-C)
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FLIR Blackfly S GigE 

(Model: BFS-PGE-63S4M-C)Computar M7528-MPW3 lens
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FLIR Blackfly S GigE 

(Model: BFS-PGE-63S4M-C)Computar M7528-MPW3 lens
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PMC Local Control PC
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Fanless Industrial PC

Linux OS (Ubuntu)

1 Gbit LAN ports
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PMC Local Control PC
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Fanless Industrial PC

Linux OS (Ubuntu)

1 Gbit LAN ports

PC configured as DHCP server 

assigning IP to Camera 
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PMC Local Control PC
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Fanless Industrial PC

Linux OS (Ubuntu)

1 Gbit LAN ports

To Telescope 

Switch

PC configured as DHCP server 

assigning IP to Camera 
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OPC-UA Interface
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Operational Steps
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Initilaisation

Connect to Camera

Set Exposure Time

Acquisition Loop (starts on OPC-UA client request)

Update Exposure Time (if needed)

Acquire Image

Perform Astronomy

Save Acquired Image

Save / Return Astrometry Results
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Functional Diagram
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Camera

PMC Server (socket, State Machine)

Camera Control
(Spinnaker SDK)

Astrometry
(Astrometry.net)

Image

Commands
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https://www.flir.eu/products/spinnaker-sdk/

https://astrometry.net/

C++ based
Linux → Ubuntu 20.04, Ubuntu 22.04, …

C based
Linux → Ubuntu / Debian…
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ASTRI1
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Astrometry
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5.62 deg

3
.7

5
 d

eg Succesfully tested exposure times 
below 1 ms

Typical exposure time used : 0.5-1 s 
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AIV GUI
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Contributors
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• P. Bruno (INAF OA-Catania)

• OPC-UA Server

• AIV GUI

• S. Germani

• LCS PC Setup

• PMC Server (with Camera Control and Astrometry)

developed starting from ASTRI-Horn software by D. Fugazza (INAF OA-Brera)
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For several telescope positions the PMC image has been acquired twice in order to compare 
Astrometry results with the same expected Alt-Az

Difference between two measuremnts at the 

same Telescope position:
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For several telescope positions the PMC image has been acquired twice in order to compare 
Astrometry results with the same expected Alt-Az

Difference between two measuremnts at the 

same Telescope position:

Error on d:
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For several telescope positions the PMC image has been acquired twice in order to compare 
Astrometry results with the same expected Alt-Az

Difference between two measuremnts at the 

same Telescope position:

Error on d:

Extract the error on the angle measurement:
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Az: 𝑆𝑡𝑑𝐷𝑒𝑣 → 0.51 acrsec ൗ𝑆𝑡𝑑𝐷𝑒𝑣
2

→ 0.4 arcsec

Alt: 𝑆𝑡𝑑𝐷𝑒𝑣 → 0.71 arcsec ൗ𝑆𝑡𝑑𝐷𝑒𝑣
2

→ 0.5 arcsec

Angle: 68% 𝑄𝑢𝑎𝑛𝑡→ 1.1 arcsec ൗ
68% 𝑄𝑢𝑎𝑛𝑡

2
→ 0.8 arcsec
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PMC - Structure Alignment Calibration
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Telescope 

Axis

PMC Axis

Telescope 

Axis

PMC Axis

Perfect Alignment PMC Angle
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Astrometry Error – Encoder Error: Alt~90°
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Alt Error Difference vs Az
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|Astrometry Error – Encoder Error|

Telescope Tracking Software Updated in the meanwhile – Measuerment to be Repated
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• PMC Software

• Dedicated LC PC Inside Telescope cabinet

• Control and Analysis C/C++ based

• External Interface OPC-UA based

• PMC System tested and used several times for ASTRI1 AIV

• Repeated Astrometry measurments at the same Telescope Pointing Directions (Angular

measurment spread < 1 arcsec)
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Backup 
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Optics Details
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Repeated Measurments –Toy MC
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