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Local Binary Patterns

Local Binary Patterns

•LBPs are operators that transform  image integer labels

•Labels can be represented as histograms (fingerprints)

•Invariant to rotations and monotonic gray level changes.

•Detection and Classification

•Great  variation on real images 

•Contrast Distribution

•Different angles  of an image, light changes , noise or occlusions

•Texture classification, facial recognizing and object categorization

[OJALA et al 1996]
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Local Binary Patterns

R- radius
P-sampling points
gc- central pixel
gp – neighbor pixels 
s - comparison function
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Local Binary Patterns -LBPs

Circular region
R-radius
P-sampling points
gc- central pixel
gp – other pixels 
s - comparision function

Tomado del libro de Matti_Pietikäinen, Abdenour_Hadid, Guoying_Zhao, Timo_Ahonen.
Computer Vision Using Local Binary Patterns 2011
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Local Binary Patterns -LBPs
•Uniform LBP

•Number LBP

•Median LBP

U- spatial transition

Numx – Number of 0 or 1s
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Midbrain

[Wikipedia]
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Proposal

• A novel method for segmenting midbrain based on the combined use of 
Active Shape Models (ASM) and Local Binary Patterns (LBP). 
– The joint-model considers both global and local statistics to improve the final shape. 
– Combined use of ASMs to detect midbrain boundaries for strong edges and LBPs  

improves the segmentation. 
– LBPs add to ASMs the Robustness needed to detect non-salient boundaries in the 

presence of noise that some other methods lack.
– Statistical model able to improve structure detection because of the LBPs.

Goals

Improve organ segmentation to quantify medical parameters:
1. Propose a segmentation model inspired by the human visual system (HVS)

3. Evaluate performance of deformable models  methods adding texture 
support.

Improve organ segmentation to quantify medical parameters:
1. Propose a segmentation model inspired by the human visual system (HVS)
2. Take advantage the different texture approaches 
3. Evaluate performance of deformable models  methods adding texture 

support.
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• Statistical deformable models
• Detect specific shapes boundaries
• Have a certain variability to ressemble real organ
• Heart [Barba 2012], fetal cerebellum [Becker 210]
• Begin with aligned shapes of an object- Pose transformations

Active Shape Models

• Step - Statistical shape PDM

Active Shape Models

Principal Component Analysis
(PCA 90-99.5%)
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• Step 1 Gray level models using PDM

Active Shape Models

PCA Analysis (90-99.5%)

Active Shape Models

•Step 2 ASM search
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• We investigated two different ways to 
combine  both models: LBPs and ASMs.

a) Profile ASM/ LBP histogram for each 
profile landmark of the contour.

b) Quadratic ASM/LBP histogram for each 
landmark of the contour. We took 4 
regions and concatenated the 
histograms into a single one.

Our proposal

ASM2D +LBP Quadratic ASM/LBP 
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• Dice index
– uses the intersected area between the expert and recognized 

contours divided by the sum of both areas. The result is a 
normalized value between 0 and 1.

• Hausdorff distance
– measures how close a point from a first set is from another 

point of the second set in a metric space. (minimum value)

Experimental Results

• ASM only

• Profile ASM/ LBP

• Quadratic ASM/LBP

Experimental Results

LBP original
LBP Uniform
LBP Numeric
LBP Median

LBP original
LBP Uniform
LBP Numeric
LBP Median
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Dice index and Hausdorff metric for the ASM algorithm

Experimental Results

Dice index and Hausdorff metric for the ASM algorithm

Experimental Results
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Cranial MR axial view expert 
annotated

ASM segmented boundary
red contour = expert boundary

ASM only

ASM/LBP

ASM/LBP Segmentation

ASM/LBPuni ASM/LBPnum ASM/LBPmed

ASM/LBP ASM/LBPuni ASM/LBPnum ASM/LBPmed

Profile:

Quadratic:
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Conclusions

•ASM-LBPs offer a better segmentation of midbrain volumes. 
• Compare performance of different modalities of ASM/LBP and LBP 
techniques using midbrain MRI volume images.
•Order of the results:

1) Quadratic LBP algorithm
2) Profile LBP
3) ASM method 

•In the case of Profile ASM/LBP scheme the initial position is very 
important and can vary the results. It could not converge correctly.
•Quadratic ASM/LBP shows a major performance even when we do not 
have enough data. The reason is the use of a bigger area that 
characterizes the midbrain contour .

Final Result
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