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APPROACHES
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Datasets

• three diversified histological datasets

• different organ tissues, purposes, staining, imaging, variability

• available publicly

• classification task

• soft margin SVM with triangular kernel

• only a few training examples

• Mean Average Precision measure (MAP)

• I1H2H3 color space : I1 = R+G+B
3 , H2 = R−G and H3 = R+G

2 −B.

Toy plugin available for 
the ICY image analysis 

software

• the quality of low-level features is essential for all image analysis processes

• how should we combine color and statistical texture informations ?

Local Binary Pattern

• gray scale image G of w × h pixels

• the neighbourhood of a given pixel (x, y) is defined by a number P of
equally spaced pixels on a circle of radius R.

• Np(x, y) =
�
x+Rcos( 2πpP ), y −Rsin( 2πpP )

�
, p ∈ [0, P − 1]

• intensities of neighbour pixels G(Np(x, y)) are obtained by bilinear inter-
polation

LBPP,R(G, x, y) =
P−1�

p=0

s (G(x, y)−G(Np(x, y))) 2
p

H(G, i) =
�

x,y

δ(i, LBPP,R(G, x, y)), i ∈ [0, 2P − 1]

fα(z) =






0, z < −α
1+ z

α
2 , |z| ≤ α

1, z > α

SLBP (G, x, y,α, i) =
P−1�

p=0

[(2bp(i)− 1)fα(G(x, y)−G(Np(x, y))) + 1− bp(i)]

Hα(G, i) =
�

x,y

SLBP (G, x, y,α, i), i ∈ [0, 2P − 1]

Fuzzy/Soft version

Proposed variants

• apply SLBP on color quantization membership images

• we have a set Qn = {qb} of n representative colors and we define n mem-
bership images

Mb(C, x, y) =
1

d(C(x, y), qb)
�n

k=1
1

d(C(x,y),qk)

Other tested approaches

SQCLBPα(C, i) =
n�

b=1

Hα,riu(M
b(C), i)

• free and open source

• SLBPriu implementation

• semi-supervised texture segmentation plugin

Bonus

• Gabor wavelet features : normalized mean and standard deviation of the

magnitude

• Haralick contrast measure on co-occurence matrices for quantized images

COMP,R(CQn , a, b) =
1

w × h

w�

x=1

h�

y=1

P−1�

p=0

δ (a,CQn(x, y))× δ (b,CQn(Np(x, y)))

CCOMP,R(CQn , a) =

n�

b=1

COMP,R(CQn , a, b)× d(qa, qb)

• SLBPriu is the best texture feature on grayscale 
images

• limited variability of the dataset (GLOMDB, 
LG6MAL) : extract color and texture features jointly

• high variability (LYMPH) : extract color and 
texture features separately and concatenate

Bon
us

Conclusions

P = 8, R = 1

Texture and color low-level features are an important part of microscopy image analysis

Improved version : soft thresholding approach for the intensity differences

• particular case of histological datasets : color plays a specific role due to
the staining process

• two main approaches : joint or separate assessment

• extend the rotation invariant and uniform approach to the soft LBP ver-
sion via a look-up table : better texture representation, lower dimension-
ality

Hα,riu(G, i) =
�

x,y,j

SLBP (G, x, y,α, j), j ∈ LUT (i)


