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Texture attributes of autocorrelation
● Angle: A

ij
– Corresponds to the main angle of the rose of directions

● Autocorrelation intensity: I
ij
 

– Corresponds to the intensity of the autocorrelation function 
for the main orientation found (1st index)

● Standard deviation: Std
ij

– Corresponds to the standard deviation of the intensities of 
the rose, expect for the orientation of maximal intensity

– Std
ij
<<1: The main orientation is significantly more 

prevalent than other orientations
– Std

ij
>>1:The rose of directions is deformed and a large 

number of orientations are present in different 
proportions [Jou06, JRMV08]
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Texture attributes of autocorrelation

● Mean stroke width: S
w

– Corresponds to an estimation of the mean stroke width of 
an image computed from the sequence Dh(I)

n
 until n = n

m
, 

when its growth rate becomes lower than 10%. Then, we 
obtain S

w
 = n

m

● Mean Stroke height: S
h
 

– Corresponds to an estimation of the mean stroke height of 
an image computed from the sequence Dv(I)

n
 until n = n

m
, 

when its growth rate becomes lower than 10%. Then, we 
obtain S

h
 = n

m 
[OLL11, OLL12]

With T
h
(I, δ) is the translation of the gray-scale image I (defined on the plane Ω) of δ pixels 

along the horizontal axis.
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Texture attributes computation
● Assigning a feature vector for each given number of 

pixels of the image using a sliding window

● Fixed-size window, positioned on the left corner of 
the image

● 5 texture attributes of autocorrelation are calculated 

● The point at the center of the window is then marked 
by the 5 numerical values calculated

● Window is moving from a number of pixels and so on 
until going through the whole image
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Database
● 25 images of old documents

– 16 images containing text and graphic areas (drop cap 
letters, ornaments...) including 7 images are snapshots 

– 8 images with only text zones (text containing many 
paragraphs characterized by different fonts size) 
including 7 images are snapshots 

– 1 image with only graphic block

Examples of database images
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Constraints

● Effectiveness (segmentation and clustering 
performance) 

● Efficiency (computing time)
● Number of clusters
● Large dataset for clustering
● Problem of out of memory
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Parameters
● Multi-resolution 

– Keep the size of the original image and varying the size 
of the analysis window

● Size of window 
– [8, 16, 32,64]

● Pixels number of window shift 
– 8

● Clustering method 
– HAC (Hierarchical Ascendant Clustering)

– Consensus clustering
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Results
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Results
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Future works
● Frequency attributes 

– First feature: Characterizes the transitions between 
paper and ink

– Second feature: Characterizes the white spaces 
separating the collateral elements

● Statistical attributes 
– Grey Level Co-occurrence Matrix
– Entropy
– Homogeneity degree
– Connection degree

● Texture attributes 
– Wavelets

● Consensus clustering and validation of autocorrelation descriptors



05/04/12 12

References
[Jou06] Journet, N. Analyse d'images de documents anciens : une approche texture. PhD 
thesis, L3i, 2006.

[JRMV08] Document Image Characterization Using a Multiresolution Analysis of the 
Texture: Application to Old Documents. N. Journet, J.Y Ramel, R. Mullot, V. Eglin. 
International Journal of Document Analysis and Recognition (IJDAR 2008).

[OLL11] Chromatic / achromatic separation in noisy document images.   A. Ouji, Y. Leydier, 
F Lebourgeois. International Conference on Document Analysis and Recognition (ICDAR 
2011), Beijing, China.   2011.

[OLL12] Extraction de texte à base de segmentation colorimétrique dans les images de 
presse.   A. Ouji, Y. Leydier, F Lebourgeois.  CIFED, Bordeaux, France.   2012.



05/04/12 13

Thank you for your attention
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