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Quality Assurance at the VLT 
Real-time assessment and closed loop 

 
 

Steffen Mieske  
(Head of Paranal Science Operations) 

Real-time quality control of Scientific Data 
 

Burkhard Wolff  
(Data Processing & Quality Control Group Garching) 

Closed Loop Monitoring of Calibration Data  
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End-to-end data flow at ESO 
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End-to-end data flow at ESO 

Execution &  
Real-time Quality 
Control (QC0) 

 Scientific  
     idea 

Observation  
     design  
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Check whether the science data taken meet the 
observing condition constraints defined by the user 
Ø Image quality (usually FWHM of PSF or LSF) 

•  Strehl ratio / Coherence time for AO instruments 

Ø Sky transparency (photometric / clear / thin cirrus), PWV 
•  Determined with standards and all-sky cameras 

Ø Airmass, Moon illumination and distance  
•  Fully deterministic – fulfillment ensured by short-term scheduling 

Ø N.B.: S/N in science data is not an official QC0 criterion 

Verify basic instrument performance 
Check that nighttime calibration data taken for the 
user comply with our guaranteed quality levels 

 

Main goal of QC0 on Paranal 
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QC grading panel 
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User constraints 

Internal constraints 
(System performance) 
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QC grading panel 
User constraints 

Internal constraints 
(System performance) 

S/N in the data is monitored for some instruments (e.g. UVES), but it is not part of 
the user constraints. Physical modelling of our systems is assumed accurate 
enough to rely on ETC for exposure times that ensure required S/N. 
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16 instruments in operations in P97 
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Paranal and its instruments   
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16 instruments in operations in P97 

PIONIER 
OmegaCAM 

All instruments are prototypes 

(IMG/SPEC/VLTI/AO/IR/VIS) 

Large range of data types requires 
individualised quality control procedures 
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Real-time QC0 on Paranal 
Example: Image quality measurement for VIMOS MOS spectra 

Image quality measurement is performed interactively by the operator 
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Real-time QC0 on Paranal 
Example: Image quality measurement for OmegaCAM images 

Image quality measurement is performed automatically by pipeline 

Example: Image quality measurement for OmegaCAM images 

Renormalised IQ as input for  
short-term scheduling 
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To train & homogenise QC0 practises, in early 2015 
a QC0 workshop was held within SciOps 
List of action items was derived and mostly 
completed 
Ø Common rules & documentation, improved user features 

One outcome: e-learning quizzes with series of 
multiple choice questions for 11 instruments 
Ø used for re-training of existing staff and for training of 

newcomers 

Potential for further homogenisation 
Ø Ongoing projects, brainstorming for long-term evolution 

Homogenizing QC0 on Paranal 
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Homogenizing QC0 on Paranal 
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Dimitri Gadotti 

Joe 
Anderson 
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QC0 for adaptive optics systems 

QC0 procedures for our AO systems vary 
Ø (Combinations of) Strehl Ratio, Coherence time, guide 

probe seeing, contrast 

With the advent of the Adaptive Optics Facility on 
UT4, increased need for homogenised QC0 
procedures 
Ø Important department goal for next ~2 years 
Ø Take advantage of updated Atmospheric Site Monitoring  
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QC0 for adaptive optics systems 

Science Operations 2015, ESO/ESA workshop, 24-27 Nov 



20 

QC0 Paranal: summary  
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QC0 Paranal: summary  

QC0 
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Data quality 
Input for short-term scheduling 

Feedback on Observation Preparation 
 

S/N is no formal QC criterion 
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Closed QC loop 

QC0: on (raw) science data 

QC1: on (processed) calibration data 
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Why calibrations? 
•  Satellite-based:  

 
 
 

•  Ground-based: 
 
 
 
       Frequent (typically daily or even during night) and  
       accurate calibrations required 

•  Calibration plan: 
•  Defines nature and frequency of  

calibrations per instrument 
 

science instrument 

stable, inaccessible 

science instrument 

unstable, accessible 

atmosphere 

really unstable, uncontrollable 
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•  Ensure calibration plan is fulfilled (calChecker) 
•  Daily calibrations as triggered by science set ups 
•  Plus additional long-term calibrations 

   → Save the last night 

•  Ensure instrument is within specs: 
•  Process calibrations by automated data reduction pipelines 
•  Extract relevant information (e.g. detector bias, spectral resolution) 

as QC parameters 
•  Trending of selected parameters (Health Check) 
•  Score parameters for automated quality assessment 

    → Calibrate instrument rather than calibrate science 

QC aspects (1) 
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•  Two sites, shared process: 
•  Paranal:  

•  Science observations and calibration measurements 
•  Operated 24/7 with shift system (night-time and daytime shifts) 

•  Garching: 
•  Data archiving and data processing 
•  Daytime (different time zone), Mon to Fri 

•  Operational requirements: 
•  Fast data transfer (~ minutes) and automated processing  
•  Close the loop: 

•  Feedback: automatically updated web pages 
•  Focus on relevant information: scoring 

•  Communication: 
•  Comments on issues and on actions taken 

QC aspects (2) 

QC 
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calChecker (1) 
last 7 days instrument scores set up info 

flags per set up and date: 
OK, NOK, or MISS 
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calChecker (2) 
interactivity: 
•  can be used by both Paranal and Garching staff 

analyzed issue pending issues 
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Health Check plots 

thresholds 

outlier 

comment 
provided 
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Raw file overview (1) 

data types processing units scoring results 

issue: not discovered 
by scoring!!! 
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Raw file overview (2) 
link to  
reference plot 
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Summary 
•  Real-time classification of science data (QC0) 

•  Data quality (mostly IQ) 
•  Range of quality control procedures depending on instrument / data type 
•  Signal to noise is checked but is no formal user constraint 

•  IQ measurements also used as input for short-term scheduling 
•  Quality control includes feedback on observing preparation to USD  

•  Shared QC 
•  Distributed between 2 sites 
•  Automated processing and feedback: close the loop 
•  Interactivity  

•  See also: 
•  Talks on QC for PIONIER (Percheron) and on science products 

(Hanuschik) 
•  Posters on QC for MUSE and SPHERE (Dobrzycka, Hummel) 


