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Abstract: This paper given a comparative study of 

human complexion detection HSV and YCbCr color 

area. complexion detection is that the method of 

separation between skin and non-skin pixels. it's tough 

to develop uniform methodology for the segmentation or 

detection of human skin detection as a result of the color 

tone of human skin is drastically varied for individuals 

from one region to a different. Literature survey shows 

that there's a range of color area is applied for the 

complexion detection. RGB color area isn't most 

popular for color based mostly detection and color 

analysis owing to combining of color(chrominance) and 

intensity (luminance) data and its non-uniform 

characteristics. luminosity and Hue based mostly 

approaches discriminate color and intensity data even 

beneath uneven illumination conditions. Experimental 

result shows the potency of YCbCr color area for the 

segmentation and detection of complexion in color 

pictures. 
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I. INTRODUCTION 

 
The objective of the skin detection is to search out skin 

regions in a picture. complexion detection is that the 

method of separation between skin and non-skin pixels. 

it's the initial step to search out the regions that 

doubtless have human faces and limbs in a picture. it's 

troublesome to develop uniform technique for the 

segmentation or detection of human skin detection due 

to color tone of human skin is drastically varied for 

folks from one region to a different. as an example, the 

complexion tone of Europeans is totally different from 

Africans or Asians. The detection and segmentation of 

skin regions in a picture is wide utilized in several 

applications like classification and retrieval of color 

pictures in transmission applications, video police 

investigation, human motion observance, human pc 

interaction, digital cameras, face detection and 

recognition, conference, hand detection, gesture 

detection. There are 2 forms of skin detection, either 

component or region based mostly. in the pixel based 

skin detection, each pixel is classed as either skin or 

non-skin one by one from its neighbor. The skin 

detection in this color fall during this class. within the 

region based skin detection, the skin pixels are spatially 

organized to enhance the performance. This technique 

needs further info like intensity, texture is needed. 

within the complexion detection method, it's  

 

necessary to think about the subsequent factors. (i) the 

excellence or separation of skin and non-skin pixels 

within the image. (ii) The device for capture the image. 

For an equivalent image, {different totally different 

completely different} cameras have different output. 

(iii) whether or not illumination varies drastically within 

the image? (iv) Skin tones vary from one person to 

others. (v) Movement of object degrades the standard of 

image because of blurring of colors. (vi) Shadows and 

lightness contains a important role to alter the color of 

the image. (vii) the color house used for the detection or 

segmentation. The following sections of this paper are 

organized as follows. The section a pair of in short 

describes the construct of complexion detection 

victimization totally different color house. the tactic for 

the detection of complexion is given within the section 

three. The section four describes the experimental 

results and at last the section five concludes the paper. 

II. COLOR SPACE FOR SKIN 

COLOR DETECTION 

Color information is represented as three or four 

different color components in a mathematical model 

called color space. Different color models are used for 

different applications such as computer graphics, image 

processing, TV broadcasting, and computer vision [2] 

[3] [4]. For color detection there are different color 

space available. They are as follow: perceptually 

uniform color space (CIEXYZ, CIELAB, and 

CIELUV), Luminance based color space (YCBCr, YIQ, 

and YUV), RGB based color space (RGB, normalized 

RGB), and Hue Based color space (HSI, HSV, and 

HSL). The skin color detection based on RGB color 

space is explained in [4][5]. Color based detection and 

color analysis is not done by using RGB color space 

because of mixing of color (chrominance) and intensity 

(luminance) information and its non-uniform 

characteristics. Process of normalization is used for the 
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transformation of RGB to normalized RGB. The 

component ‘b’ does not contain any valuable 

information. If there is any memory constraint, this 

component can be omitted. In normalized RGB color 

space, the color information can easily be separated 

from the intensity information.  

 But under uneven illuminations, normalized 

RGB is not considered for color detection or 

segmentation. The skin color detection which is based 

on normalized RGB color space is explained in 

[6][7][8][9]. 

 

 
 Under uneven illumination conditions, 

discriminate color and intensity information by 

Luminance and Hue based approaches. The conversion 

from RGB to HSI or HSV is expensive. Moreover, if 

there is a more fluctuation in the values of hue and 

saturation, small and large intensities pixels are not 

considered. In the case of YCbCr color space, 

transformation and efficient separation of color and 

intensity information is very much easy as compared to 

HSI or HSV. HSV based skin color detection and 

segmentation is described in [7][10] [11][12][13][14]. 

The transformation of color images in RGB color space 

is converted into HSV color space using (5)(6)(7). 

 
 The skin color detection and segmentation 

using YCbCr color space is explained in [7] [15] [16] 

[17]. In computer based applications, the full range of 8- 

bit is used, without providing space for header and 

footer. Usually, this full-range color format is used for 

JPEG images. The conversion between YCbCr color 

space and RGB color space and is described by the 

following equations:  

 
 

 
Neural network based self-organizing maps can 

be applied for the efficient detection of skin regions. 

This is explained by [19]. Automatic segmentation of 

human face in the complex background scene is 

explained in [16]. The human face detection in color 

images under complex background and uncontrolled 

illumination in YCbCr and HSV color space is given in 

[17]. 

 

 

III. METHODOLOGY 

 
 Skin detection using YCbCr color space and 

HSV is based on the threshold value of the individual 

component of corresponding color space. Due to device 

dependent nature and non-uniform, RGB color space not 

widely used for analysis of colors. This section 

describes the methodology used for the skin detection in 

color images using two different color spaces. 
 

IV. EXPERIMENTAL RESULT 

 
Figure 4 gives the experimental result of HSV color 

space based on skin detection. The input image in RGB 

color space is metamorphose into HSV color space. 

Hence the applied image is split into three different 

parts as hue, saturation and value based on color 

(chrominance) and intensity information. This is shown 

in Fig. 1(b)-1(d) and their corresponding histogram is 

shown in Fig 2. From the histogram, corresponding 

threshold value is determined. 
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Fig.1. Skin detection using HSV color space (a) test 

image1 (b) hue image (c) saturation image (d) value 

image (e) masking of skin pixels (f) threshold image (g) 

smoothened image (h) regions filled image (i) output 

image. 

Masking of skin pixels is shown in Fig. 1(e). Then 

threshold is applied for the masked image. The 

threshold value for this image is selected as 150. The 

pixel values less than the threshold are removed. 

Finally, the output image is obtained after smoothening 

and filtering. The same procedure is repeated for the test 

image 2 and 3 shown in Fig 3(a) and 5(a) respectively. 

The threshold value for these two images is 500 to 

remove the non-skin pixels due to its complex 

background. 

 

Fig.2. Histogram and threshold value for hue, 

saturation and value. The vertical red line indicates 

threshold value. 

 

Fig.3. Experimental result on test image 2 (a) test image 

(b) hue image (c) saturation image (d) value image (e) 

masking of skin pixels (f) threshold image (g) 

smoothened image (h) regions filled image (i) output 

image. 

 

Fig.4. Histogram and threshold value for hue, 

saturation and value. The vertical red line indicates 

threshold value. 
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Fig.5. Experimental result on test image 3 (a) test image 

(b) hue image (c) saturation image (d) value image (e) 

masking of skin pixels (f) threshold image (g) 

smoothened image (h) regions filled image (i) output 

image. 

 

Fig.6. Histogram and threshold value for hue, 

saturation and value. The vertical red line indicates 

threshold value. 

The experimental result of the skin detection using 

YCbCr color space is shown in figure 7. This method is 

purely based on the threshold value of three different 

components. The result image is comprised of intensity 

component (Y) and chrominance components (Cb and 

Cr), when an RGB color image is transformed into 

YCbCr color image. In our experiment, threshold is 

applied for chrominance components only as Cr > 150 

&& Cr <200 &&Cb> 100 &&Cb< 150. 

 

 

Fig.7. Skin color detection using YCbCr color space (a) 

test images (b) output images. 

V. CONCLUSION 

In this Paper detection and segmentation of skin pixels 

using HSV and YCbCr color space is explained. The 

selection of threshold value is used for the result of HSV 

and YCbCr color space based skin color detection. 

These approaches discriminate color and intensity 

information even under uneven illumination conditions. 

The transformation of color images from RGB to HSV 

consumes too much time. In this, Cartesian coordinate 

system is converted into polar coordinate system. The 

HSV based detection is best suited for simple images 

with uniform background. Moreover, pixels with small 

and large intensities are not considered if there is a lot 

fluctuation in the value of the color information (hue 

and saturation). Transformation and efficient separation 

of color and intensity information is easy as compared 

to HSI or HSV in the case of YCbCr color space. This 

color space is effective and efficient for the separation 

of image pixels in terms of color in color images. So for 

the complex color images with uneven illumination 

YCbCr color space is applied. 

REFERENCES 

1. Ganesan, P., and V. Rajini. "Segmentation and edge 

detection of color images using CIELAB color space 

and edge detectors." Emerging Trends in Robotics and 

Communication Technologies (INTERACT), 2010 

International Conference on. IEEE, 2010. 



    International Research Journal of Engineering and Management Studies (IRJEMS) 

   Volume: 03 Issue: 05 | May -2019                                                                                                 ISSN: 2395-0126                                      

 

2. BRAND, J., MASON, J. 3A comparative assessment 
of three approaches to pixel level human skin-detection ́ 
In Proc. of the International Conference on Pattern 

Recognition, vol. 1,2000, 1056±1059. 

3. Jones, M.J., Rehg, J.M., ́Statistical color models with 
application to skin detection ́. International Journal of 
Computer Vision(IJCV),46(1), 2002, 81±96 

4. D. Brown, I. Craw, and J. Lewthwaite, "A SOM-

based approach to skin detection with application in real 

time systems," Proc. British Machine Vision Conf., July 

2001, pp. 491-500 

5. Zarit, B. D., Super, B. J., And Quek, F. K. H. ́ 
Comparison of five color models in skin pixel 
classification ́. In ,Workshop on recognition, analysis 
and tracking of faces and gestures in Real-Time 

systems, 1999, 58±63. 

6. Soriano, M., Huovinen, S., Martinkauppi, B., And 
Laaksonen, M. 3 Skin detection in video under changing 
illumination conditions ́In Proc. 15th International 
Conference on Pattern Recognition, vol. 1, 

2000,839±842. 

7. Yang, M.-H., And Ahuja, N ́ Detecting human faces 
in color Images ́ In International Conference on Image 
Processing (ICIP), vol. 1,1999, 127±130. 

8. Mckenna, S., Gong, S., and Raja, Y3Modelling facial 
colour and identity with gaussian mixtures ́ Pattern 
Recognition, 31,12,1998, 1883± 1892. 

9. Sigal, L., Sclaroff, S., And Athitsos, V ́ Estimation 
and prediction of evolving color distributions for skin 
segmentation under varying illumination ́ In Proc. IEEE 
Conf. on Computer Vision and Pattern Recognition, vol. 

2,2000, 152±159. 

10. Albiol, A., Torres, L., Delp, E.: Optimum color 

spaces for skin detection. In: Proceedings of the 

International Conference on Image Processing (ICIP). 

(2001) I: 122±124 

11. Phung, S. L., Bouzerdoum, A., And Chai, D.  ́ A 
novel skin color model in ycbcr color space and its 
application to human face detection ́ In IEEE 
International Conference on Image Processing, vol. 1, 

2002,289±292. 

12. Chai, D., And Bouzerdoum, A. 3 A bayesian 

approach to skin color classification in ycbcr color 

space. In Proceedings IEEE YRO 2000, 421±424. 

13. Menser, B., And Wien, M. ́ Segmentation and 
tracking of facial regions in color image sequences ́ In 
Proc. SPIE Visual Communications and Image 

Processing 2000, 731±740. 

 

14. D. Brown, I. Craw, and J. Lewthwaite, "A SOM-

based approach to skin detection with application in real 

time systems," Proc. British Machine Vision Conf., July 

2001, pp. 491-500. 

15. D. Chai and K. N. Ngan, "Face segmentation using 

skin color map in videophone applications," IEEE 

Trans. CCVT, vol. 9, no.4, pp. 551-564, 1999. 

16. Garcia and G. Tziritas, "Face detection using 

quantized skin color regions merging and wavelet 

packet analysis," IEEE Trans. on Multimedia, vol. 1, no. 

3, pp. 264-277,1999. 

17. Ganesan, P.; Rajini, V., "YIQ color space based 

satellite image segmentation using modified FCM 

clustering and histogram equalization," Advances in 

Electrical Engineering (ICAEE), 2014 International 

Conference on , vol., no., pp.1,5, 9-11 Jan. 2014 doi: 

10.1109/ICAEE.2014.6838440 

18. Ganesan, P.; Rajini, V., "Assessment of satellite 

image segmentation in RGB and HSV color space using 

image quality measures," Advances in Electrical 

Engineering (ICAEE), 2014 International Conference on 

, vol., no., pp.1,5, 9-11 Jan. 2014 doi: 

10.1109/ICAEE.2014.6838441. 

19. Ganesan, P.; Rajini, V., "Value based semi 

automatic segmentation of satellite images using HSV 

color space, histogram equalization and modified FCM 

clustering algorithm," Green Computing, 

Communication and Conservation of Energy(ICGCE), 

2013 International Conference on , vol., no., pp.77,82, 

12-14 Dec. 2013 doi: 10.1109/ICGCE.2013.6823403 

 

 

 


