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Abstract— Blue color has been proven to be a
useful and robust cue for sky detection,

RGB values for pixels classification. Simple if
else conditions are used for the identification of

localization and for tracking RGB color in
different applications of image processing. In this
paper a pixel based solution utilizing the sky color
information has been proposed for sky detection.
The sky color information is extracted through the
comparison of RGB values of a pixel. Based on
the experimental results on highly complex still
images, our approach for sky detection has been
proved to be accurate, fast and simple.
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1. INTRODUCTION

The sky detection is not a new problem for the
researchers in the image processing domain. Due
to its vast range of applications in weather
forecasting, solar exposure prediction, image
acquisition and understanding and in image
retrieval and orientation, sky detection has been a
keen area for researchers.

Sky detection becomes very difficult under certain
circumstances, especially in overcast conditions
and different types of clouds makes a real
challenge for sky detection algorithms.

Mostly the pixel based approaches are used for
sky detection in images/ videos to improve the
image/ video quality as it becomes very easy to
predict noise in the sky regions in an image
because of its smooth appearance.

The color is considered the most robust and
accurate feature for the sky detection. In this
paper, we proposed a three step pixel based
approach to sky detection that incorporates the
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sky region pixels in an image.
2. RELATED WORK

Due to various applications like video/image
quality enhancement, solar exposure prediction
and weather forecasting, sky detection has been
thoroughly studied and tackled through various
approaches. Zafarifar et al. [1] represent a novel
approach for sky detection using two different
features. This algorithm utilizes the adaptive
positioning and color modeling for segmentation and
extracting the sky region information in an
image/video. The proposed algorithm produced better
performance compared to state-of-the-art approaches
in sky detection in natural scenes.

Schmitt et al. [2] used color, position and shape as
features for the sky detection in their approach.
The performance of the proposed algorithm was
tested on a number of outdoor images and the
based on the analysis of different of the
experimental results under different weather and
lighting conditions the author claim for highly
accurate performance in classifying the sky
regions in images taken in clear, overcast and
partially clouded weather.

Laungrungthip et al. [3] represent a solar exposure
system based on the image processing techniques.
Image processing algorithms are wused for
segmentation of the outdoor images taken under
different lighting conditions to segment out the sky
regions in a scene. A robust approach composed of
canny edge detection algorithm [4] and
Morphological closing algorithm [5], was adopted
for identifying and separating the sky regions in
color images.
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Gallagher et al. [6] wused two-dimensional
polynomial model for sky detection.  Their
approach is composed of two parts, in 1% part the
high confidence blue sky regions are detected
while in 2™ phase the other candidate regions for
sky are tested through two dimensional
polynomial model. The performance of this
algorithm is evaluated on 83 different images and
produced accurate results.

3. COLOR SPACES DISTRIBUTION
FOR SKY COLOR

Computer 3D graphic card and video
communication standards have given origin to
many color spaces with different properties. As
our proposed approach use the color information
for sky detection so a short overview of different
color spaces and other issues related to color
spaces is presented in this section.

3.1. RGB COLOR COMBINATION

RGB color space is based on Cathode rays tube
display applications and is composed of three
basic colors including: Red, Green and Blue.
RGB is widely used in different applications of
image/video processing, however the high
correlation and significant perceptual non-
uniformity are among the major drawbacks of this
color space. Apart from this, the chrominance and
illumination problems mitigate its significance in
color analysis and color based recognition
algorithms [7]. As for as, the sky color is
concerned, it’s a perceptual phenomenon not a
physical property of an object. The general
perception about the sky color is that it represents
blue color; however it depends on the weather
forecasting and this mixing of chrominance and
luminance is a real challenge in color based sky
detection approaches.

3.2. RGB COLOR RATIO

The sky regions in an image invariably contain a
large number of pixels having values of blue
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color. Using this consideration, most of the values
of R/G ratio are used as skin presence indicators
as discussed by Warket al. [8]. The significance of
R/G ratio in skin pixel identification encouraged
us to utilize this concept of RGB color ratio in sky
detection.

3.3. NORMALIZED RGB

Normalized RGB is easily obtained by the
following three equations

’=R*/R*+G*+B* (1)
2’=G*/R*+G*+B* )
b’=B*/R*+G*+B* (3)

The sum of the above three equations is equal to 1
i.e. (r’+g’+b’=1), which is a standard equation for
getting the normalized value of RBG. The 3rd
component is important factor in our proposed
algorithm because its main focus is on blue color
in an image. The other two remaining components
are called “pure color”.

In the presence of “r” and “g”, the brightness of
RGB color is reduced by the normalization to get
the required result to point out the sky blue areas

in an image.

Figure.1: RGB Color Model [9]

3.4. HSI, HSV, HSL

To explain different color ranges with natural
values, are based on the idea of artist’s tint,
saturation and tone. Hue represents the dominant
color (such as red, green, purple and yellow) in
the specific define area, saturation calculates for
the colorfulness of an area in proportion to its
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brightness in the different images [10]. The term
lightness is related to the color luminance which is
naturally presented in nature. The intuitiveness of
the color spaces components and explicit
discrimination between luminance and
chrominance properties make these color spaces
very effective in skin color segmentation [11.12,
13]. Here the same concept is used to detect the
sky color in an image by targeting the specific
pixels in an image.

The polar coordinate system of Hue-Saturation
spaces, resulting in nature cycle of the color-space
makes it difficult for parametric sky color models
that need tight clustering of sky colors for best
performance.

3.5.  NATURE OF TINT, SATURATION
AND LIGHTNESS

The standardized TSL Color space (Tint,
Saturation, and Lightness) is a convolution of the
standardized RGB into more likely close to hue
and saturation and can be explained by the
standard equations given below.

S=[9/5(r*+g*)]" 4)
arctan(r /9 )/2z+1/4,9 >0

T =Jarctan(r /g')/2x+3/4,9 <0 (5)
0,9 =0

L = .29 R +.587 G +.114 B (6)

letr’'=r—1/3, g’=g— 1/3 and r, g are taken from
equation (1) and equation (2). Terril-lon et al.
[14] have compared nine different color spaces for
skin detection with a uni-model Gaussian joint pdf
(only chrominance components of the color
spaces were used). The proposed algorithm uses
this concept for sky color detection with much
improved results.

3.6. TECHNIQUE FOR RGB

Y CrCb is most widely used technique now-a-days
for an encoded nonlinear RGB color signal, which
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is mostly used by international television
networks worldwide for image compression in
different applications. General Color is Classified
by luminance (computed as weighted sum from
RBG values), and two color difference values Cr
and Cb that are formed by subtracting luminance
from RGB red and blue components as shown in
given equations.

Y =.299R +.587G +.114B (7)
C,=R-Y (8)
C,=B-Y 9)

The transformation and separation of luminance
and chrominance components makes this color
space attractive for skin color modeling which
were proofed in different state of art work such as
presented by Phung et al. [15], Zarit et al. [11] and
Menser et al. [16]. We used that concept in our
algorithm for sky color modeling to separate the
blue color from the rest of the colors in an image.

Figure.2: YCrCb Color Model relative to RGB Model

4. IDENTIFYING THE SKY BLUE AREA

After a number of experiments with the sky color
images: the following generic rule was extracted:

1. If the red and green values are close to
each other, and if the blue value is greater
than the red and green values, the color is
going to be in the blue range.

2. Identify the blue sky pixels by turning
them off i.e. assign a 0.

More specifically, the final algorithm works on
the following principle:
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if (abs(R - G)<5 && abs(G - B)<5 && B > R
&& B>G && B>50 && B<230)

5. DATASET

Caltech dataset [18] is used for the evaluation of
proposed algorithm for sky detection. The dataset
contains complex images with cloudy and
partially cloudy sky images. We also include
some images containing different objects too to
test the algorithm to separate the sky regions from
the other objects in images.

6. RESULTS AND ANALYSIS

The figures 3 and 4 show the resultant images of
some of the experiments. It is clear from the
Figure 3 that the proposed algorithm has
successfully detected the sky regions in the
background of the aero planes. 1% column in
Figure 3 shows the original images with clear,
clouded and partially clouded sky which are
accurately detected by the proposed algorithm.

The Figure 4 shows the experimental results on
other types of images with partially clouded and
clear sky. The proposed algorithm detected the
sky regions efficiently in this case too.
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Figure.4: Experimental results

/. CONCLUSION

Sky detection problem is very versatile in its
applications  ranging  from  entertainment
(video/image quality enhancement) to weather
forecasting and solar exposure prediction. A

1JCSI

www.lJCSl.org



IJCSI International Journal of Computer Science Issues, Vol. 10, Issue 4, No 1, July 2013
ISSN (Print): 1694-0814 | ISSN (Online): 1694-0784
www.lJCSl.org

robust algorithm is needed to fulfill the demands

of its

all applications. Based on experimental

results on a number of images it can be concluded
that RGB values plays an important role in
identifying the sky regions in an image and leads
to an accurate and robust approach that fulfill all
the requirements of sky detection in demanding
applications.

References

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

B. Zafarifar and P. H. N. de With, “Blue Sky
Detection for Content based Television Picture
Quality Enhancement,” in Proc. IEEE International
Conference on Consumer Electronics, Las Vegas,
USA, 2007, pp. 437-438.

Schmitt F., Priese L., “Sky detection in CSC
segmented color images”. In Proceedings.
Computer Vision Theory and Applications
(VISAPP), (2009), vol. 2, pp. 101-106.

Nuchjira Laungrunthip, Alan Mckinnon, Clare
Churcher, Keith Unsworth, “Sky Detection in
Images for Solar Exposure Pediction”, (2008),
http://hdl.handle.net/10182/855

Green, B. (2002), “Canny edge detection tutorial”,
DOI=
http:www.pages.drexel.edu/weg22/can_tut.html

Fisher, R., Perkin, S., Walker, A. and Wolfart, E. ,
“ Hypermedia Image Processing Reference, (1996).

Gallegher, A.C, JieboLuo, Wei Hao, “Improved
Blue Sky Detection using Polynomial Model Fit”,
International Conference of Image Processing
(ICIP), 2004, Vol. 4, pp.2367-2370.

Brand, J., Mason, J., “A comparative assessment of
three approaches to pixel level human skin-
detection”. In Proceedings of the International
Conference on Pattern Recognition, 200, vol. 1, pp.
1056 -1059.

Wark, T., Sridharan, S. “A syntactic approach to
automatic lip feature extraction for speaker
identification”. In ICASSP,1998, pp. 3693-3696.

Vandevenne, L.. Lode's, “ Comuter Graphics
Tutorial: Light and Color”. Retrieved from
http://student.kuleuven.be/~m0216922/CG/color.ht
ml

Copyright (c) 2013 International Journal of Computer Science Issues. All Rights Reserved.

226

[I0]POYNTON, C. A.. “Frequently asked questions
about colour”,(1995)
Inftp://www.inforamp.net/pub/users/poynton/doc/c
olour/ColorFAQ.ps.gz

[I1]ZARIT, B. D., S UPER, B. J., AND QUEK, F. K.
H., “Comparison of five color models in skin pixel
classification”. In ICCV’99 Int’l Workshop on
recognition, analysis and tracking of faces and
gestures in Real-Time systems, 1999, pp. 58-63.

[12]Mckenna, S., G Oong, S., Raja, Y., “Modeling
facial color and identity with Gaussian mixtures”.
Pattern Recognition, 1998, pp. 1883-1892.

[13]Jordao, L., P Eerrone, M., C Osteira, J., Santos-
Victor, J., “Active face and feature tracking”. In
Proceedings of the 10th Inter-national Conference
on Image Analysis and Processing, pp. 572-577.

[14]Shirazi, M.N, Fukamachi, H., Akamatsu, S.,
“Comparative Performance of Different Skin
Chrominance Models and Chrominance Spaces for
Automatic Detection of Human Face in Color
Images”, IEEE International Conference on
Automatic Face and Gesture Recognition, 2000,
pp- 54-61.

[15]Phung, S. L., B Ouzerdoum, A., Chai, D., “ A
novel skin color model in ycber color space and its
application to human face detection”. In IEEE
International Conference on Image Processing
(ICIP°2002), vol. 1, 289-292.

[I6] MENSER, B., AND WIEN, M., “Segmentation
and tracking of facial regions in color image
sequences”. In Proc. SPIE Visual Communications
and Image Processing 2000, pp. 731-740.

[17]Jao Schwartz, “Solmetric SunEye”, last retrieved
on feburay 2013, from:
http://resources.solmetric.com/get/Home-Power-
SunEye-review.pdf

[18] http://www.vision.caltech.edu/html-
files/archive.html

1JCSI

www.lJCSl.org





