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Objective: Detection of Pigment Network in 
Dermoscopy Images – linear dark structures 
with different orientations  over a lighter 
background. 

Overview of the Detection System 

Directional Filters 

Enhance linear structures such as Pigment Network’s 
dark lines and hair 

ℎ𝜃𝑖
(𝑥, 𝑦) = 𝐺1 𝑥, 𝑦 −  𝐺2 𝑥, 𝑦    , 𝜃𝑖 ∈  0, 𝜋    

 𝐺𝑘 𝑥, 𝑦 =  𝐶𝑘exp −
𝑥′2

2𝜎𝑥,𝑘
2 −

𝑦′2

2𝜎𝑦,𝑘
2 , 𝑘 = 1,2 

𝑥′ = 𝑥 cos 𝜃 + 𝑦 sin 𝜃 

𝑦′ = 𝑦 cos 𝜃 − 𝑥 sin 𝜃 
2 4 6 8 10 12

2

4

6

8

10

12

Example of Directional Filters 

Pre - Processing 

1. Reflection Detection  - Thresholding 

   𝐼 𝑥, 𝑦 > 𝑇𝑟1  ∩  𝐼 𝑥, 𝑦 − 𝐼𝑎𝑣𝑔 𝑥, 𝑦 >

 𝑇𝑟2 

2. Hair Detection-  64 Directional Filters + Thresholding 

Hair and Reflection Detection 

Network Enhancement and Detection 

Network Enhancement - 18 Directional Filters + Thresholding 

Network Detection -  Connect component Analysis (Regions 𝑅𝑖) + 
Exclusion of small Areas 

𝐴 𝑅𝑖 >  𝐴𝑚𝑖𝑛 

Examples: 

Negative Example: 

Not detected Detected 

No network 67,5% 32,5% 

Pigment network 20% 80% 

Results 

Conclusions 

An algorithm for network detection that 
explores the line color and geometry was 
proposed.  This algorithm uses a bank of 
directional filters. 
Experimental results show that the algorithm 
achieves good detection scores and it is 
therefore a good tool in a dermoscopy 
analysis system. 
 

  


