An interactive Matlab interface for manual dermoscopic image analysis
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Dermoscopy is a non-invasive diagnostic technique foiithévo obser- | LEGUEIEY
vation of pigmented skin lesions. In the last few years, several compl S e s S

aided diagnosis systems of digital dermoscopic images have been i r r

©Low Medium High

duced in order to assist the clinical evaluation of dermatologists. Th
systems must be tested and validated through a ground-truth databs
manually segmented images.

Therefore, in this paper, we present a graphical user interface
computer-aided manual segmentation of dermoscopic images. This
allows building up a reliable ground truth database of manually segme e
images. Besides the manual segmentation of the lesion, this tool als ptegmons 1 gy S -
lows performing the segmentation of other specific regions of inter LRI ‘ : )
which are essential for the development of newly computer-aided aliag siger Button
sis systems.
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Figure 1:Image on theleft: initial contour drawn by the user, with some
undesirable extra lines (marked with circlednage on the right: fi-
nal contour after morphological filtering. Note that the final contour is

Dermoscopy (dermatoscopy, skin surface microscopy) is a nasire smoother than the initial and without undesirable extra lin€solbar
’ uttons: 1-“Load Images”; 2-“Save as”; 3-“Zoom in”; 4-“Zoom out”;

technique for the observation of pigmented skin lesions, allowing a befte o S I
visualization of the surface and subsurface structures, and thenigong b;) Rc\%r;lialrzgﬁg]?:t?tlon ; 6-"Pointwise boundary reshaping™, e¢él
of morphologic structures not visible by the naked eye [1]. u y pIng.
The dermoscopic diagnosis of pigmented skin lesions is currently per-
fprmed by trained dermatologists based ona seton pattern analysis %rgg a set of tools to be used sequentially to achieve the desired result.
ria such as the ABCD rule or the seven point check list. Both approache . . - o )
. . : . N : . he main functionalities of this interface are:
involve a visual analysis of the skin lesion in which the lesions are eval-
yated ac_cording to several_ properties, such as the asymmetry, ther bor ¢ |mage upload and display
irregularity, the color, the diameter, and the presence of atypical kaascu
pattern or irregular diffuse pigmentation [1, 3]. e Manual segmentation
Currently, there is a great interest in the development of computer- .
aided diagnosis systems that can assist the clinical evaluation of derma#® Boundary reshaping
tologists, since the interpretation of dermoscopic images is time consum- ¢ .
ing and subjective (even for trained dermatologists), and also to reduce® Storage of segmented image

the learning-curve of non-expert dermatologists. The standareagipr The interface was implemented in a MATLAB environment (7.9.0

In automatic de.rmos“coplc image ana!y5|s has usually three. Stag?.S: ('H%’ogb) because of its image processing toolbox and graphical facilities
age segmentation, (ii) feature extraction and feature selection, (iii) lesion

classification [2]. i
The validation of these algorithms requires a ground-truth databasé & | mage upload and display

manually segmented images. Therefore, this situation calls up for the gt this application it is possible to open one image or several images at

velopment of new tools that can support the manual segmentation,akjfte ~ For this, it is necessary to select the option “Load images” in the

this task easier and fastt_ar to _the dermgtologlst_s. . . _“File” menu, or simply press the button 1 on the toolbar, Figure 1. Then
The tool presented in this paper is a preliminary version. Its fingjiz1oq hox appears that enables the user to browse and select the image

version will allow building up a reliable ground truth database of many-pq segmented. To open multiple images, simply press CTRL key and
ally segmented images to be used with multiple purposes. Among thesg. the desired images.

are the assessment of the accuracy of newly developed automatic S€0rhe loaded image is displayed on the left side of the interface. If

mentation methods, as well as the use in medical training. Besidessflif, 5| images have been loaded, the user can easily change the image
identification of the lesion borders, this tool also allows marking Oﬂlﬁét is being displayed through the slider button, Figure 1.
specific regions of interest, such as regions with different colors, typi- '

cal or atypical vascular networks, dots, globules, star burst pattetcs .
whose recognition is crucial for skin lesion classification. 2.2 Manual Segmentation

. This tool has some advantages With respect to other existing anng@ider to perform the manual segmentation, this application allows to
tion tools, namely better freehand drawing and boundary reshaping fia, 4 freehand region of interest on the loaded image. It is important to
tionalities. note that the manual segmentation can be performed using a pen tablet or

a mouse. The user can choose between performing the manualrgagme
2 |INTERFACE DESCRIPTION tion of the lesion or other regions of interest through the radio buttons on
the panel “Segmentation”.
This application allows performing the manual segmentation of dermo- To achieve the manual segmentation it is necessary to select in the
scopic images and storing the result of segmentation. For this, the tiBasls” menu the option “Manual Segmentation”, or simply press button

1 Introduction



Manual Segmentation of Dermoscopic Images

SEGMENTATION: ® Contour of the lesion ) Other regions of nferest. | SMOOTHINGLEVEL: @ low O Medum High

Tl

l Figure 3: Local boundary reshaping: Initial contour (a), Initial comto
and a new line to reshape the contour (b) and Final contour (c).
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Loaded Image

Reshaped contour with Segmented Image
Initial contour control points (4)
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[Feor= (i B2 “Local Boundary Reshaping” in the “Tools” menu, or simply press butto

7 on the toolbar, Figure 1.

d Basically, this method allows the user to draw a line to define the new

shape of the contour. The line must intersect the initial contour at least

in two points to form a closed contour. This can be used to increase or

reduce the size of the initial contour. Note that it is possible to increase

5 on the toolbar, Figure 1. Then, the user must click and drag the B reduce the size of the contour with a single line, Figure 3.
tablet to draw the contour of the lesion (or the contour of other regions of
interest). 2.4 Storage of segmented image

When the user confirms the segmentation, the image with the final

contour is displayed on the right side of the interface, Figure 1. Note thia!lY: this interface also allows storing the result of manual segmenta-
the user can only confirm and complete the segmentation when a clgg{%d_ The segmentation result is saved as a binary image, where pixels
contour is drawn. When the user lifts the pen from the tablet before cif§il Intensity value of 1 correspond to the segmented object, while pixels
ing the contour, the contour remains open. However, while the cont{if value 0 correspond to the background.
is open the user has the possibility of drawing until he/she completes and
closes it. 3 CONCLUSIONS
To our knowledge other available manual segmentation tools, such
as ImageJ, do not have this possibility, since when the drawing is infegraphical user interface was presented in this paper, for margraese
rupted the contour is automatically closed with a straight line betweent@in of dermoscopic images (that can easily be adapted to other medical
beginning and the end point. images). This tool will allow constructing a ground truth database, in a
To obtain the final contour from the initial one (drawn by user), a bfery simple and fast way, to be used in the assessment of the automatic
nary mask of the initial contour is first created, and then a morphologigggmentation methods. Moreover, this tool also allows segmenting other
filtering is applied to this binary mask. The purpose of morphologi&ecific regions of interest, whose recognition is essential in image clas-
filtering is smoothing and removing extra lines that do not belong to fiécation and pattern recognition.
contour. These lines may arise when the contour is drawn by means ofesides the manual segmentation, one of the most interesting tool is
multiple segments, especially at the points of intersection of these #agboundary reshaping, with which the user can correct the shape of th
ments, Figure 1. contour previously done. For this purpose, two distinct methods were im-
Basically, morphological filtering is divided into three stages (i) mdlemented, namely “Pointwise boundary reshaping” and “Local band
phological erosion; (ii) selection of the biggest binary object from theshaping”.
image and (iii) morphological dilation. The user also has the possibility This prototype version was set up based on the requirements and sug-
to select the degree of smoothing between low, medium and high.  gestions of dermatologists and is currently under evaluation in clinical
The manual segmentation of other regions of interest can be dorgnironment. Some suggestions, as future work, have already ke m
a very similar way to the manual segmentation of the lesion. The miyrclinicians. For instance: to include by default the possibility of label-
difference is that the contours of all segmented regions are showreorin@ the different regions of interest.
same image with a different color. For this purpose, the user must selec
the “Other regions of interest” radio button in the panel “Segmentatioy. ACK NOWLEDGMENTS

Figure 2:Image on theleft: Initial contour (solid line) and the reshape
contour (with control points)lmage on theright: final contour.
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2.3.1 Pointwise boundary reshaping
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