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The LBT Italian Data Life Cycle
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The data reduction pipeline for LBT 
images

● The pipeline has been developed to allow the 
reduction of datasets from single and multi-chip 
cameras such as LBC and LUCI (now LUCI 1-2) 
@ LBT.

● The design of our pipeline allows an easy 
adaption for a large variety of instruments. For 
example we adapted it for FORS (1/2) and 
HAWK-I @ VLT.
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Pipeline three-layers architecture
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The form for selecting the 
instrument
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The pipeline panel
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The data reduction pipeline for LBT 
images

● The inner computational layer is grounded on programs and 
software packages which perform operations on images: 

1) a group of scripts written in C language (by us) using the 
CFITSIO library.
 

2) some stand-alone packages like SExtractor and SWarp (Bertin) 
and Astromc (Radovich).   
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The pipeline basic workflow
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Pipeline customization

●Pipeline is highly customizable
 

●User can choose the proper recipe to 
calibrate scientific datasets 

●Pipeline is highly customizable
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Pipeline customization
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The background subtraction module
● Pre-reduced images are often 

still far from being flat, especially 
in the NIR bands.  Structures 
could appear both at small and 
large scales, due to a variety of 
causes such as pupil ghosts, 
dust and sky background 
variation during the observation.

● We have developed algorithms to 
carefully remove these structures 
assuming that they are additive.

 

A typical LBC-RED 
prereduced image 
in r-SLOAN (only 
3rd chip)



LBTO 2017 Users' Meeting - Firenze, June 20-23, 2017

The background subtraction module
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The background subtraction module
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The background subtraction module

Dilated Segment. Bad Pixel Mask Object Mask
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The background subtraction module

Object Mask Ob. M. Complement

NOT
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The background subtraction module

SEXTRACTOR

Prereduced image Ob. M. complement Background map
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The background subtraction module

-

Pre-reduced image Background Map Sky subtracted 
image
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The Virgo Cluster (Giallongo)
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J2043+2740 (P.I. Mignani)
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M0717 (P.I. Guaita)
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SSH Survey (P.I. Annibali)
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SSH Survey (P.I. Annibali)
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Advantages of our pipeline

● Can be used both for multichip instruments like 
LBC and for single chip instruments like LUCI.

● Can be adapted easily for new instruments.
● Layers are in communication with each other, 
but they are almost independent. So, in principle, 
a change in a layer does not affect hard the 
others.

●  It is relatively fast, mainly because of the high 
level of automation.
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Performances

● The reduction procedures run on a dedicated 
server with 2 processors (2.67 GHz), 8 cores (4 
cores per processor) and 32 Gb RAM.

● Time consuming needed for a complete 
reduction depends on the amount of the raw 
input data. Typical examples:

● The reduction procedures run on a dedicated 
server with 2 processors (2.67 GHz), 8 cores (4 
cores per processor) and 32 Gb RAM.

● Time consuming needed for a complete 
reduction depends on the amount of the raw 
input data. Typical examples:



LBTO 2017 Users' Meeting - Firenze, June 20-23, 2017

Performances

● LBC dataset, 15 raw images ~ 1.23 GB*
Time consuming: 1.75 hr.  Rate ~ 0.7 GB/hr

● LUCI dataset, 36 images ~ 0.61 GB*
Time consuming: 0.47 hr. Rate ~ 1.3 GB/hr

* without considering calibrations
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Amount of raw processed data

● In the last year, we reduced ~ 250 GB of raw 
data from LBC and ~ 15 GB of raw data from 
LUCI.

● In the last year, we reduced ~ 250 GB of raw 
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List of the C scripts library 

convolve  program to convolve an image with an arbitrary 
odd rectangular kernel
crmask  program to detect cosmic rays in an image and to 
create an output cosmic rays mask
debias  program to subtract the bias from an image
dilate  program to dilate edges (e.g. to create a dilated object 
mask from a segmentation image obtained with Sextractor)
fitscrop  program to crop an image
fitsedit  program to edit the header of an image 
flag2weight  program to convert a flag image to a weight one
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List of the C scripts library 

imreplace  program to replace pixel values in an image 
region with a certain geometric shape (rectangle, circle, 
ellipse and straight lines are allowed) by a constant. 
imstat  program to compute and to print image pixel statistics
mkkernel  program to create a normalized gaussian kernel 
from a FWHM given in input
mkmasterbias  program to produce a master bias from a list 
of bias images
mkmasterflat  program to produce a master flat from a list of 
flat-field images
mknoise  program to generate an artificial image of random 
gaussian noise
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List of the C scripts library 
normflat – program to normalize MEF flat-field images
prereduce – program to pre-reduce input raw scientific 
images
replaceblank – program to replace Inf / NaN from an image 
by a constant
rms2weight – program to convert a RMS image to a weight 
image
sgm2flag – program to convert a segmentation image to a 
flag image 
weight2rms – program to convert a weight image to a RMS 
image
xtalk – program to apply a cross-talk correction to mosaic 
exposures in a MEF file. 
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Summary

● The whole LBT INAF imaging data processing 
has been supported by our system

● The pipeline is highly customizable and can be 
adapted for a large variety of instruments

● The pipeline is relatively fast, mainly because of 
the high level of automation
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