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Abstract— The objective and quantitative assessment of the skin is important in medical and cosmeceutical research. Assessment of color 
is an important element for analyzing the surface of the skin, which is usually determined subjectively by a doctor or using color analysis 
devices. These devices however cannot provide correct color information because color is construed from the mean value of the 
observation region, and analysis of color distribution is impossible. The purpose of this project is to develop an objective analysis method 
to permit skin parameters of each pixel. The project is focused on methods of skin analysis based on various algorithms which determine 
the color of skin. The tests are based on skin pixels on a combination of hue, saturation, intensity and RGB values of individual pixels. The 
detection of various skin parameters includes the detection of skin tone along with the percent improvement before and after the treatment. 
MATLAB software was used for programming and processing. Processed output was displayed on the monitor. 

Index Terms— Skin analysis, Skin tone, hue, saturation.   

——————————      —————————— 

1 INTRODUCTION                                                                     
HERE are three major components of the skin. First is the 
hypodermis, which is subcutaneous (just beneath the skin) 
fat that functions as insulation and padding for the body. 

Next is the dermis, which provides structure and support. Last 
is the epidermis, which functions as a protective shield for the 
body [1], [4].  
The first layer of the epidermis is the stratum basale. This is 
the deepest layer of the epidermis and sits directly on top of 
the dermis. It is a single layer of cube-shaped cells. New epi-
dermal skin cells, called keratinocytes, are formed in this layer 
through cell division to replace those shed continuously from 
the upper layers of the epidermis. This regenerative process is 
called skin cell renewal. As we age, the rate of cell renewal 
decreases. Melanocytes, found in the stratum basale, are re-
sponsible for the production of skin pigment, or melanin. Mel-
anocytes transfer the melanin to nearby keratinocytes that will 
eventually migrate to the surface of the skin. Melanin is photo-
protective: it helps protect the skin against ultraviolet radia-
tion (sun exposure) [1], [4]. 
The Skin Colour Distribution Analyser (SCDA) is an analysis 
method newly developed at the Research Institute for Skin 
Image at Korea University. The SCDA system presented in 
their work performed a novel form of quantitative and objec-
tive analysis of skin colour distribution using each pixel colour 
model parameter found in image wavelength information. 
Distribution analysis was conducted on normal skin and skin 
lesions and skin affected by artificially induced irritant contact 
dermatitis and pigmented nervous. The method selected a 
grade using a colour model parameter. Twenty healthy Kore-
an males participated in this study. A comparative study of 
the eight anatomical areas was performed, including the expo-
sure and non-exposure parts and the medial aspect and the 
lateral aspect of the forearm. A reliability test for the SCDA 

system was also conducted with a spectrometer (SPEC) using 
the colour analysis method [2].  
Alternative approach looked at skin with respect to RGB val-
ues of pixels over the image. These output values taken sepa-
rately were not similar enough in three pictures to determine 
anything. However, the ratios of average red values to average 
green values in three pictures were noticed close. To find out 
how close, the red green ratio was added to output of skin test 
[3]. Different types of skin colours are as shown in Figure 1.1. 
  

      

 
Figure 1.1 Skin tone 

Yet another skin tone detection method, proposed by authors 
is to convert the image to grey scale which gives unique grey 
value for different skin tones. By deciding the range of grey 
values the skin tone can be decided. These developments are 
described in this paper. 

2 SYSTEM SUMMARIZATION 
Images are taken from the subject’s skin through MATLAB 
software. These are stored in the memory with patient id for 
future reference. Before treatment image which is stored in to 
the hard disk is retrieved before taking new image so as to 
adjust patient position and orientation. Distance is maintained 
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constant by proper setup of photography room. The region of 
interest is selected from the image so that only skin of the sub-
ject is taken for further processing. 
Damaged skin contains various factors such as sun burns, 
pimples, rashes which are actually discontinuities on the skin. 
Hence to detect these, edge detection technique is used. After 
edge detection is done, the closing operation is done to fill the 
gaps in edge detection. Software uses canny edge detector. 
The software is developed in MATLAB. The graphical user 
interface is developed for facilities as follows. 
The system block diagram is given in Figure 2.1. Initially there 
are two options for loading the image. Either image can be 
taken by camera or image can be loaded from the history of 
already stored images. If the image has to be taken by camera 
start the camera using the ‘START CAMERA’ option to obtain 
the required image. The image is captured using the ‘CAP-
TURE IMAGE’ option. This captured image can be stored in 
either ‘COPT TO BEFORE’ or ‘COPY TO AFTER’ as per the 
requirement. If image is already loaded ‘error’ message is dis-

played.  

Figure 2.1System Block diagram 
Else if the images have to be loaded from already existing im-
ages, which is stored at any particular location, it can be done 
using the ‘NEW IMAGE’ option. Two different images of the 
skin of an individual of the same area have to be loaded. One 
image has to be stored in ‘COPY TO BEFORE’ and other has to 
be stored in ‘COPY TO AFTER’. 
The next step involves adjusting the size of the image. Here 
the ‘region of interest’ is selected excluding the unwanted re-
gion. This operation is to be performed on the ‘before image’ 
and the process automatically repeats to the ‘after image as 
well. 
Next the image is converted to grey using ‘RGB2GRAY’. After 
this the edge detection is performed using the canny filter. 
Here it detects the edges of both the images which show the 
difference between them if any present. 
Finally the skin tone can be determined using ‘SKIN TONE’ 
option. This option gives the skin tone of both the images. 
Photographs are taken at different times and it may cause the 
problem in different illumination. To overcome this problem 

the template for skin tone detection scale is made as shown in 
Figure 2.2. With this template the software is calibrated for 
different skin tone for the same illumination in which the pho-
tographs are to be taken then the gross photograph of subject’s 
skin is taken and skin tone is identified. 

 

      

 
Figure 2.2 Skin tone calibration scale 

Then the improvement gives the improvement in the skin 
from the ‘before image’ to the after image. 

3 RESULTS 
Figure 3.1 shows front panel of software developed. Here the 
images are loaded using ‘NEW IMAGE’. The required images 
are then stored in ‘LOAD TO BEFORE’ and ‘LOAD TO AF-
FER’ respectively. Next the sizes of both images are 
adjusted and the region of interest is selected using ‘ROI’ op-
tion. Then the colour images are converted to grey using the 
‘RGB2GRAY’ option.  The edges are detected using canny 
filter by the ‘DETECT EDGES’ option. Finally the skin tone 
and % improvement is obtained by the ‘SKIN TONE’ and 
‘IMPROVEMENT’ option respectively. Similar data on few 
other subjects is shown in Table 3.1 

 

Figure 3.1 Results before and after the treatment 
Table 3.1 RESULTS TAKEN OF SUBJECT 
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Sub  
(age) 

Image before 
treatment 

Image after 
treatment 

skin  
tone %  

Impro. Bf. Af. 

Sub1 

(52) 

  

2             2 87 

Sub2 

(16) 
  

2             2 63 

Sub3 

(22) 
  

3             3 75 

Sub4 

(43) 
  

4 2 54 

Sub5 

(12) 
  

3             3 75 

Sub6 

(28) 
  

4           4 72 

4 CONCLUSION 
In the context of skin analysis, providing quick and precious 
information to the dermatologists as well as cosmetologists is 
not limited to automatic recognition of abnormal skin. In this 
paper, fast algorithm has been presented and analysed. Simply 
the parameters related to skin are detected using MATLAB 
software in which a specific skin area of interest is imaged 
from RGB to grey and then finally filtered or edge detected 
wherein finally the results for the same are established. 
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