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Abstract 

In this paper a method is presented for detection of mela-

nin globules often present in melanocytic skin lesions im-

ages. The detection is done by performing image analysis 

similar to the one used in clinical evaluation. The method 

uses multi-stage image filtering to extract objects present 

in the dermoscopic image that match globule structure 

pattern. Classification of the found objects is made based 

on shape and size of globule structure. The classification 

is problematic task due to color and scale differences be-

tween dermatologic images and is related to differences 

between image acquisition equipment used in der-

matoscopy. 

First we describe characteristic of globule structure need-

ed for correct classification, along with method for calcu-

lating those characteristic. Next we presented a method for 

globules detection that is a part of computer-aided diag-

nostic process of melanocytic skin lesions. Evaluation of 

such lesions is a basis for early detection of malignant 

lesions. 

Introduction 

Globule detection is used in the fields is dermatology, 

where multiple types of equipment are used for image 

acquisition. Those images can be a subject of computer-

aided diagnostic. In our research we focus on creating 

computer-aided methods for early detection of Malignant 

Melanoma. We do this by building multistage diagnostic 

system based on ABCD evaluation rule [1].  

While several standardized approaches for analysis and 

diagnosis of skin lesions [2] are present, the ABCD rule is 

one of the most popular, which from mathematical ap-

proach allows for TDS (Total Dermoscopy Score) coeffi-

cient calculation.  

 

𝑇𝐷𝑆 = 𝐴 ∗ 1,3 + 𝐵 ∗ 0,1 + 𝐶 ∗ 0,5 + 𝐷 ∗ 0,5         (1) 

 

Where the A, B, C and D variables correspond to:  

A – asymmetry,  

B – border,  

C – colors (red, blue-gray, brown, black, white),  

D – dermoscopic structures  

 

The system we work on is divided on stages such as: 

 dermoscopic image acquisition  

 acquired image calibration 

 image segmentation (lesion segmentation) 

 geometric evaluation 

 colorimetric evaluation 

 feature extraction 

 image classification 

 

There has been research done on stages like calibration [3], 

segmentation [4, 5] geometric and colorimetric evaluation 

[6], and image classification [7]. Each of the stages is 

complex process itself while feature extraction is the most 

challenge rich, as there are a number of features needed to 

be extracted and each is unique in it own. Those features 

are: globules, dots, pigmented network, streaks, blue-

white veil, and regression. While pigmented network is 

the most common challenge to be tackled [8, 9], neverthe-

less features like globules need to be detected as well in 

order to perform in detail analysis of dermoscopic image. 

In research performed so far on globules detection [10] it 

is proven that it is possible to detect the feature using Otsu 

thresholding algorithm. This is true in situation where 

input images are acquired from single calibrated device. In 

our research we found it challenging to use developed 

algorithm on different sets of images coming from multi-

ple sources. In Figure 1 it is shown how different images 

can be acquired while using single calibrated device. In 

this case it is NIKON camera with attached photo-

dermoscope lens system. 

 

Figure 1. An examples of skin lesion images, acquired 

along with measurement rulers.  
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Motivation and problem description 

Early detection of skin cancer is getting more and more 

important as more than 50% percent of all diagnosed cases 

of cancer are skin cancer. Yearly increase of diagnosed 

new cases is around 20%. Geographic region determines 

skin cancer incidence. While Southern Europe has the 

lowest number of new cases, with 6-10 per 100’000 citi-

zens. The highest incidence is Australia with 50-60 per 

100’000 citizens.  

As a result of the increasing numbers of skin cancer cases 

medical doctors are using various imaging methods to 

improve diagnostic results. The non-invasive dermoscopy 

is the most common tool used in clinics to date. Dermo-

scopic examination is a procedure that requires the doctor 

to examine magnified image of skin lesion to dive the 

diagnosis. If the diagnosis is positive and/or the patient 

wants the lesion to be removed, the lesion need to undergo 

histopathological examination to verify the diagnosis. 

Statistical study shows that dermatoscopy is highly de-

pendent on medical practitioner skills (see Table 1 for 

reference). [11] 

Table 1. Performance figures for medical doctors. 

Physician Sensitivity Specificity 

Experts 

Dermatologists 

Trainees 

General practitioners 

90% 

81% 

85% 

62% 

59% 

60% 

36% 

63% 

 

Due to the numbers shown in Table 1 software [12, 13] 

for computer aided-diagnostic is being developed as im-

proving accuracy in diagnostic improve diagnostic accu-

racy or reduce diagnostics time.  

Method of detecting globules 

As globule in dermoscopic image is considered a localized 

melanin cluster formed in round manner. Lesion com-

pletely covered by globules is called globular pattern le-

sion (shown in Figure 2). 

 

Figure 2. Lesion of globular pattern. Lesion is round 

shape, composed of uniform globules spread evenly 

across the lesion. 

Consider the image shown in Figure 2 that we qualify as 

easy, as to naked eye, the globules are clearly visible on 

the image. We use standard approach for segmentation 

and perform adaptive histogram equalization to improve 

contrast of the image followed by thresholding using Otsu 

method. The result is shown on Figure 3.  

 

 

Figure 3. Standard segmentation of globular patter lesion. 

One the left: contrast limited adaptive histogram equaliza-

tion is applied. On the right Otsu thresholding is applied 

(threshold: 0.455)   

It is clear that resulting thresholding is not satisfactory and 

manual adjustments are necessary. By setting thresholding 

to value 0.2 manually we get the result shown in Figure 4.  

 

Figure 4. Image of globular pattern lesion processed and 

segmented using threshold value 0.2. 

Output image we get allows for further processing but will 

not produce satisfactory results on more complex images. 

 

In order to be able to process wider array of images we 

propose method of preprocessing consisting of these steps 

(show in Figure 2.):  

 flood the hue image channel 

 filter the image for blob objects 

 segment visible found objects 

 apply k-meant segmentation to found object set 

 

First step is to flood the image using simple morphologi-

cal operator that brings low intensity fragments of the 

images to the intensity level of its surrounding surround-

ing. Figure 5. illustrate the operation. 
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Figure 5. Morphological operator of flooding applied to 

binary image 4x4 px.  

Result of this operation is shown on Figure 6. where 

flooding removed portion of noise and small details from 

the image, making objects more distinct. 

 

Figure 6. Result of flooding operation performed on pro-

cessed image 

Next step is the most important and consist of series of 

filtration steps. The filter used here is 2-dimensional 

Gaussian filter G: 

𝐺𝜎(𝑥, 𝑦) =
1

2𝜋𝜎2
 𝑒

−
𝑥2+𝑦2

2𝜎2  

where 𝜎  is used to adjust algorithm to processed image 

size. 

For proposed solution we created difference of Gaussians 

(DoG) filtering. Where two different Gaussian filters are 

subtracted according to the equation: 

𝑂𝜎1,𝜎2
(𝑥, 𝑦) = 𝐼 (

1

2𝜋𝜎1
2  𝑒

−
𝑥2+𝑦2

2𝜎1
2

) − 𝐼 (
1

2𝜋𝜎2
2  𝑒

−
𝑥2+𝑦2

2𝜎2
2

) 

where 𝑂 is output image, 𝐼 is input image and 𝜎1, 𝜎2  are 

respectively 5 and 25 for image size of  2272x1704 pixels. 

Values of  𝜎1, 𝜎2 can be changed to detect object of differ-

ent sizes. 

In order to remove some additional noise form output im-

age 𝑂 and make results visible we do the following: 

𝑂′𝜎1,𝜎2
(𝑥, 𝑦) =  min ((𝑂𝜎1,𝜎2

(𝑥, 𝑦) − 10) ∙ 255) 

where min is the minimum operator. As a result of this 

step, any pixel in the image  𝑂 with value greater than 0 

will now be of value 255.  This can be considered thresh-

olding step and can be observed in Figure 7. 

As applying Gaussian filter to an image we get image that 

is blurred where small details are lost, than the difference 

of this filters can enhance “strong” radial objects and ad-

justing size of those filers (using 𝜎1, 𝜎2 values) it is possi-

ble to extract object of various size. 

 

 

Figure 7. Using difference of Gaussians (DoG) filtration 

extracts objects of concentrated intensity. 

Results 

Using presented method gives a list of objects that needs 

to be verified whether those are globules or false positives 

objects which can be: hair, measurement ruler, air bubbles 

or jpg compression artifacts. 

This can be done by applying series of criteria. Those used 

in our solution are size of object in pixels and standard 

deviation from the mean size of found object, and later 

average color of object and its position is used in classifi-

cation. 

We considered calculating objects roundness value, alt-

hough the step was computationally time consuming and 

we resigned from this step. 

The data vector of objects and their parameters is seg-

mented using k-means segmentation using standard 

squared Euclidean distance. Result of this operation is 

shown on Figure 8., where we can see false positive ob-

jects rejected.  
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Figure 8. Detected objects rejection based on k-means 

segmentation using squared Euclidean distance calculation. 

In green are object that passed classification. In red are 

object rejected falsely classified as globules.  

Presented method is enough to filter most of the false pos-

itive objects. And since ABCD dermoscopic evaluation 

does not require finding more than 3 globules to count the 

feature as present, than we consider the classification as 

satisfactory and can use the information computer aided 

diagnostic.  

 

Figure 9. Small lesion acquired with smaller than usual 

magnification (x20 magnification in contrast to standard 

x25) with very few globules present.  

 

Figure 10. Lesion with artifacts as hair and large number 

of false positive objects rejected in segmentation step.   

Conclusion 

Developed method proved to be flexible with linear com-

putational complexity and as this proved a good solution 

that can be used in computer-aided diagnostic software. 

Although improvement could be made in terms of auto-

mated 𝜎1, 𝜎2 value selection based on image magnification, 

as object must be more than 0.1mm in diameter to be con-

sidered globule. So far we have no method of automated 

detection of image magnification other than assigning it 

manually (if available) to each image (Figure 9.).  

Exact color classification of objects would improve classi-

fication as globules can range from black, brown to blue – 

gray color on one image. At present the most dominant 

color would pass segmentation stage (Figure 10.).  
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