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The role of WP5 in the project 
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The goal is to exploit the combination of all the new-generation InfraredĄ Radio surveys of 
the Galactic Plane from space missions and ground-based facilities, using a novel data and 
science analysis paradigm based on 3D visual analytics and data mining framework, to 
build and deliver a quantitative 3D model of our VIALACTEA Galaxy as a star formation 
engine that will  be used as a template for external galaxies and study star formation across 
the cosmic time 
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WP1-task1 filamentary structure detection 
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Task 1: Filamentary structure detection 
Ç Production of column density maps of entire 

galactic plane 
Ç Automated filament extraction workflow for Hi-

GAL survey 

The filament extraction code was run 
on the column density maps covering 
the region between Galactic 
longitude 290° -- 320°, with different 
threshold levels equal to 2.5, 3. and 
3.5 times the local standard deviation 
of the minimum eigenvalue  
(Schisano et al., 2014) 

OACN Data Mining goal: 
 
× To refine the edges;  
× To extend filament regions.  

The right calculation of physical 
quantities related to filaments 
strongly depends on their 
dimensions, so the correct 
definition of edges is crucial. 

WIRN, IIASS Vietri - 2015 
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The method consists in two main phases: 
 
Å Feature Extraction: a set of features depending 

by its neighbors is associated to each pixel of 
the input image  

Å Classification: image pixels are classified as 
filamentary or background, by using a 
supervised Machine Learning method, trained 
by these features 

FilExSeC algorithm 

FilExSeC (Filaments Extraction, Selection and 
Classification), a data mining tool to refine and 
optimize the detection of the edges of filamentary 
structures.  

A further phase, Feature Selection, finds the 
most relevant features. By reducing the initial 
data parameter space, it is possible indeed to 
improve the execution efficiency of the model, 
without affecting its performances. 
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Haralick feature space 
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Haralick Features (1979) 
Å Based on  co-occurrence matrix 

(GLCM) 
Å Element Ci,j represents, for a 

fixed distance and direction, the 
probability to have two pixels in 
the image at that distance, with 
grey level Zi and Zj , respectively 

Contrast ά Ὥ Ὦὅȟ 
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Haralick features extracted from Ci,j /(number of pairs) 

Robert Haralick  
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Haar-like and statistical feature space 
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Haar-like Features (2001) 
Å Each Haar-like variable involves 2 or 3 

interconnected black and white rectangles 
(masks or templates) 

Å Values of each feature are obtained by 
sliding masks on the image and calculating: 

Statistical Features 
For each pixel, the following features are calculated in a centered window: 
Å gradients (horizontal, vertical, main diagonal, secondary diagonal) 
Å Mean, standard deviation, skewness, kurtosis, entropy, range 
Moreover, the pixel value is considered as a Statistical Feature too 

used 
templates 

Alfred Haar 


