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Abstract

Preprocessing is essential stage in image processing
because of limitation of imaging device or inappropriate
environmental light. This paper presents a preprocessing
technique for estimating the amount of gamma correction
in the absence of any information or knowledge about
environmental light and imaging device. The basic
approach exploits the amount of gamma correction based
on average brightness. The amount of gamma correction is
then estimated by a power which transports average of
brightness to center of histogram .
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1. Introduction

Luminance is an important factor in image processing
that leads to perception of details. Technical
limitation of imaging devices result non-linear effects
on image. Gamma correction is non-linear operation
which enhances brightness of image. Gamma
correction is defined by the following power
law expression:

S=T(R) =R

S is the value of brightness in output image and R is
value of brightness in original image that are mapped
to [0 1].

If the value of gamma is known then inverting this
process is obvious:

1
S=T() =rvy

Gamma correction would be advantageous to remove
non-linear effects in preprocessing stage For many
applications in digital photography, image
processing, and computer vision. In this paper a

technique is presented for estimating the amount of
gamma correction in the absence of any information
or knowledge about environmental light or imaging
device. The basic approach exploits the fact that
amount of gamma correction is determined by
transposing average of brightness to center of
histogram.

2. Proposed method

Average of brightness is simple element that can be
computed in the least amount of time. Basic approach
in this article present a technique to estimate
appropriate gamma based on average brightness.
Although average of brightness doesn’t present all
information about image, it is the best choice to
choose a sample between amounts of brightness in
histogram. This method presents a technique which is
different method and low order to estimate gamma.
This paper proposes a method which estimates a
power that transport average amount of brightness to
center of histogram. This method extends the
estimated power for gamma correction. This power
can be chosen as global gamma for gamma
correction. We suppose a gamma which changes
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average of brightness to > then gamma is estimated
based on following equations:
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X is average brightness and X € [0 1]. In the
equations, % is center of histogram brighness which

is global for any format and it is’nt limmited to
Unint8 and int8 etc.

Gamma vs Average of brightness
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Fig. 3 enhanced image
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Fig. 1 Graph of Gamma Vs. Average of brightness

Finally, average of brightness in output image is not %

because this method just chooses the average of
brightness in original image as a sample to estimate
gamma. All pixels in output image will be enhanced
with estimated gamma. After all input image will be
enhanced with this method. Graph 1 demonstrates
that proposed method estimates a logical and
appropriate value for gamma correction.

3. Experimental results

In this paper we present a new preprocessing
technique for estimating the gamma values without
any information or knowledge of the imaging device
or environmental luminance. We consider subjective
and objective image quality assessment to
demonstrate the performance of the proposed
method. These figures are benchmark images with a
high contrast and low contrast. The enhanced
images bring out much more details of the original
images. Quality of enhanced images indicates that
the enhancement results using the proposed method
have an appropriate performance compared to the
other methods. In fact, our proposed method
estimates gamma in least amount of time between
existing approaches. Minimum execution time of
proposed method is noticeable feature against other
methods and algorithms.

Fig. 4 original histogram  Fig. 5 enhanced histogram
Average of brightness in Figure 2 is 0.92 and
estimated gamma is 3.5. more quality and more
details (face and hat) in output image demonstrates
that proposed method leads to enhancement.

Fig. 6 original image
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Fig. 8 original histogram Fig. 9 enhanced histogram
Average of brightness in Figure 6 is 0.21 and
estimated gamma is 0.2. more quality and more
details (hair hand nose of baboon) proves that
proposed method performs well.
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Fig. 12 original image Fig. 13 enhanced image
Average of brightness in Figure 10 is 0.87 and
estimated gamma is 2.33. more quality and more
perceiving of details (reflection of object on mirror
and details in shelf) shows that proposed method
enhances original image.
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Fig. 16 original histogram

Fig. 17 enhanced histogram

Average of brightness in Figure 14 is 0.2.17 and
estimated gamma is 0.19. more perceiving of details
(houses and road) demonstrates that proposed method
enhances image.

Histogram of all images became equalized and
include more amount of brightness which leads to
more contrast.
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4. Comparison of results

Execution time is very important parameter in
improvement of a method. Simulations demonstrate
that Other methods such as local gamma correction
and blind inverse gamma correction perform in more
time than proposed method. All execution times are
existed in Table 1.

Table 1 Execution times in different methods

Blind Local
Method inverse gamma Proposed
gamma correction method
correction

Execution

time on 0.72 Sec 0.63 Sec 0.22 Sec
512X512
Execution

time on 0.63 Sec 0.56 Sec 0.19 Sec
256X256
Execution

time on 0.58 Sec 0.52 Sec 0.17 Sec
128X128
Execution

time on 0.56 Sec 0.50 Sec 0.16 Sec

64X64

average 0.6225 Sec  0.5525 Sec 0.185 Sec

Execution time in proposed method is the least
amount of time. Difference  between proposed
method and other methods is noticeable. Comparison
between three mentioned methods are existed is
Graph 1 and 2.
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Fig. 18 Graph of Execution time Vs Size of image
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Fig. 19 Graph Average execution time Vs. Methods

Execution time is reduced from average 0.5875
second to 0.185 second (68.6 %) by proposed
method. In sum up, proposed method performs at
least time against other methods.

5. Conclusion

We have introduced a new image enhancement
method based on gamma correction that estimates
image gamma values without any calibration
information or knowledge of the imaging device. The
proposed method is a necessary preprocessing stage
for most image analysis. Experimental results in this
research indicate that the proposed method improves
image quality, enhances the dynamic range and
details of the image in least amount of time. On the
other hand, proposed method performs in less time
than other methods. This method can be implemented
as a ASIC in the photography or printing devices.

References

[1] R.P. Kleihorst, R.L. Lagendiik, and J. Biemond.
An adaptive order-statistic noise _Iter for
gammacorrected image sequences. IEEE
Transactions on Image Processing, 6(10):1442.1446,
1997.

159

www.ACSlJ.org ACSIJ
WWW.AC51).0RG
07 - [2] Pizm_Jr_ica, A. and Philips, W. “_Estimati_ng the _
® Blind inverse probgblllty c_>f the_ presence of a_5|gnal_of interest in
gamma multl.re.solutlon single and multiband image
0.6 ) denoising”, IEEE Trans. Image Process, 654—665,
correction 2006.
05 4 [3] Shi, Y. Yang, J. and Wu, R. "Reducing
’ B Local gamma lllumination ~ Based on  Nonlinear ~Gamma
correction Correction," In Proc. 310 - Vol. 24, No. 4, 2011.
0.4 - [4] Gonzalez, R. C. and Woods, R. E. Digital Image
Processing. Prentice Hall, Upper Saddle River, NJ
07458, 2002.
0.3 - Proposed [5] Farid, H. "Blind inverse gamma correction",
method IEEE Transactions on Image Processing, Vol. 10,
0.2 - pp. 1428-1433, 2001.
[6] Pizer, S. M., E.P. Ambum and J.D. Austin,
“Adaptive histogram equalization and its variation”,
0.1 - = Average of Computer Vision, Graphics, and Image Processing
other - Vol. 39, No. 3, 355-368, 1987.
0 - e.xecutlon [7] Chen, S. D. and Ramli, A. R..“Minin_lum mean
Average of execution times times brightness error bihistogram equ_allzatlon in contrast
enhancement”, |IEEE Transactions on Consumer

Electronics, Vol. 49, No. 4, 1310-1319, 2003.

[8] FarshbafDoustar, M. and Hassanpour, H. "A
Locally- Adaptive Approach For Image Gamma
Correction,” 10th International Conference on
Information Sciences, Signal Processing and their
Applications (ISSPA2010) 73-76. (2010)

[9] Asadi Amiri, S., Hassanpour ,H. and Pouyan,
A “Texture Based Image Enhancement Using
Gamma Correction”, Middle-East Journal of
Scientific Research , Vol. 6, 569-574. (2010)

[10] Guillon, S., Baylou, P., Najim, M. and  Keskes,
N. “Adaptive nonlinear filters for 2D a nd 3D image
enhancement”, Signal Processing, Vol. 67, No. 3
,237-254, 1998.

[11] Babakhani, P. “automatic gamma correction
based on average and deviation from center of
histogram”.  2th  International ~Conference on
Advances in Engineering and Basic Sciences,76 — 82,
2015.

[12] Hasanpour, H. Asadi Amiri, S. Pouyan, A, A.
“Automatic brighness enhancement based on local
gamma correction”. National conference of computer
engineering and information technology. Hamedan,
2011.

Pedram Babakhani is Bachelor Student in Department of
Computer Science and Engineering in Shahid Beheshti
University, Iran. His research interests include image and
sound processing, hardware design and FPGA.

Parham Zarei is Bachelor Student in Department of
Electrical Engineering in Bu-Ali University. Iran. His research
inerests include signal and image processing, microwave
and nonlinear RF.

Copyright (c) 2015 Advances in Computer Science: an International Journal. All Rights Reserved.



