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Abstract: 

A power constrained contrast enhancement algorithm for organic light emitting diode (OLED) is proposed in this paper. Th is 

algorithm is based on multi scale retinex (MSR) method. MSR used is the key component for the propose d algorithm in which  power 

controllable log operation and sub-band wise decomposition is performed. Firstly, image is decomposed into sub -bands and gain for 

each MSR is computed. Secondly, the step gets iterated till an enhanced output is obtained. Experimental outcome have shown that 

proposed algorithm enhances image quality as compared to previous results. 
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I.           INTRODUCTIO N 

Based on the working principle, modern d isplays are 

categorized into two- emissive displays and non emissive 

displays. Emissive displays do not require backlight while non 

emissive requires light source. The cathode ray tube (CRT), the 

organic light emitting diode (OLED), the plasma d isplay panel 

(PDP),and  are  categorized under emissive displays as they do 

not require external light. The thin film transistor liquid crystal 

display (TFT-LCD) is categorized under non emissive displays 

as external light source is required for their operation. First, 

since an emissive display can turn  off each pixel, it  can express 

complete darkness and reach a high contrast ratio. Second, 

emissive displays use less power than non-emissive ones 

because each pixel in an emissive display can be separately 

driven and the power consumption of the pixel is relat ive to its 

intensity level. Non-emissive displays turn on their backlight 

regardless of pixel intensity.  An OLED display case lives up to 

expectations without a backdrop illumination; therefore, it  can 

explain profound dark levels  and can be more small and lighter 

than a fluid precious stone display (LCD).  In low surrounding 

light conditions, (for example, a   dim room), an OLED screen 

can accomplish a higher  complicat ion proportion than a LCD, 

paying little attention to whether the LCD uses cathode 

fluorescent lights or a LED background illumination.  

Therefore, the OLED is viewed as the most hopeful opportunity 

for the coming generations [5], [6], which will substitute the 

TFT-LCD which  is now widely used in the business market. 

Despite the fact that the OLED is regularly utilized for display 

panels as a part of cell phones, its large scale industrialized 

improvement is being produced quickly. So expansive size 

OLED boards might soon be used in a more far-reach ing scope 

of gadgets, for example, high definit ion TV (HDTV) and ultra 

HDTV [4].  Contrast enhancement using constrained power 

(PCCE) proposed by Lee et al. for  a  force obliged divergence 

development computation  for emissive presentations in light of 

histogram equalization (HE) [7], [8]. They built up a power 

consumption form for OLED shows and figured a target work 

that consists of the HE term and the power term. By  

minimizing the target power in v iew of the arched advancement 

hypothesis, they attempted to all the while accomplish contrast 

upgrade and reduce power. Be that as it , based on HE 

complexity upgrade there is a characteristic danger of 

overstretching. In addition, since their system relies upon 

specific parameters it can't consequently, reliably and precisely 

give the force sparing level craved by a client.  Then again, 

different dissimilarity improvement procedures have been 

formed for many years [8]–[10]. As one among them is retinex 

which is a outstanding non-straight development system 

utilized fo r differentiation upgrade and in addition component 

range pressure. The retinex assumption was anticipated via 

Land and McCann [9], and Jobson et al. adjusted their 

hypothesis to and multi-scale retinex (MSR) [11] single scale 

retinex (SSR) [10].  Retinex hypothesis accept that the human 

visual construction has three autonomous approaches to see 

short, medium, and long wavelengths in the obvious light 

series. Using retinex hypothesis, SSR uses Gaussian low pass 

channel (LPF) and log function to highlight a  exact wavelength 

extent of the picture, and MSR g ives a give way picture as the 

weighted aggregate of the retinex yield pictures by utilizing a 

few direct support regions. This paper presents a algorithm of 

contrast enhancement of power-constrained using a sub-band 

decomposed MSR (SD-MSR) [12] for OLED display. First, a 

modified log function for dynamic power saving is used. Then 

a coarse-to-fine power control mechanis m based on SD-MSR is 

used. This SDMSR simultaneously gain contrast development 

and dynamic range compression using a changed weighting 

method proper fo r an input image. Experimental results are 

shown to compare with the existing systems. 

 

II. MULTISCALE RETINEX 

In common, MSR, which is used as the key factor of them 

proposed algorithm, consists of power controllable log function 

and sub band wise gain control. Decomposition of an input 

image to MSRs of different sub-bands, and a proper gain for 

each MSR is calculated. Then coarse-to-fine power control 

mechanis m is carried out. Th is step repeats until the target 

power saving is obtained and it  jointly ach ieves contrast 

enhancement and dynamic range compression using an 

adaptive weighting strategy proper for an input image.  
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III. PROPOSED SYSTEM 

A contrast enhancement algorithm using SDMSR is proposed 

for image enhancement for OLED d isplay. MSR plays a role in  

improving the contrast of best part and dark regions. In other 

words, difference in  the dark region becomes high by growing 

the strength level of the pixels in the region, and contrast in the 

intense region also becomes high by lessening the strength level 

of the pixels in the region. However, the increase of the 

intensity values in the dimness region results in the increase in 

power use for the OLED display. So, for low power 

consumption as well as contrast enhancement, even in the dark 

region, a power-constrained log (plog) from the mlog is 

described. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Proposed system block diagram 

 

The filter is applied to each part  before the power log for better 

contrast enhancement. And the same part is  direct ly given to 

plog, output of both is added before sub-band decomposition. 

In sub-band decomposition Y, Cb, Cr components are filtered 

to avoid overlapping of bands and to enhance fine details. The 

plog used enhances the areas dark regions. 

 

 
Fine control stage: This stage is applied  to obtain the additional 

power. If the required power is not obtained then the image is 

passed through this stage. 

 

IV. EXPERIMENTAL RESULTS 

To evaluate the presentation of the proposed is compared with 

typical linear algorithm and with a contrast enhancement 

algorithm using power constrained and the results are analyzed.  

 
Fig. 2. Resulting image of drinking zebra (a) input image (b) 

linear algorithm (c)pcce (d)proposed algorithm 

 
Fig. 3. Resulting image of build ing (a) input image (b) linear 

algorithm (c) pcce (d)proposed algorithm 

 
Fig. 4. Resulting image of persons at beach (a)input image 

(b)linear algorithm (c)pcce (d )proposed algorithm 

Various parameters namely contrast enhancement metric 

(EME) and sharpness enhancement metric(S) are calculated for 

quantitative quality evaluation. 

 

 
Where the image is broken up  into H × V b locks, Imax;h,v  and 

Imin;h,v are the maximum and minimum in a g iven block, and 

ξ is a small constant equal to 0.0001 to avoid divid ing by 0 .  

 
where GH and GV indicate horizontal and vertical g radient 

values, respectively, and S is the average for all the pixels in  

the image. 

 

TABLE I 

COMPARISON OF EME VALUE 

 

Name of 

image 

Linear 

algorithm 

PCCE Proposed 

algorithm 

Drinking 

Zebra 

49.4556 69.6102 103.8335 

 

Building  58.0580 76.1835 81.6466 

 

Persons at 

beach 

57.9671    78.6207 120.5851 
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TABLE II 

COMPARISON OF S VALUE 

 

Name of 

image  

Linear 

algorithm 

PCCE Proposed 

algorithm 

Drinking 

Zebra 

  5.4857 6.2287     6.4028 

Building  1.6458     2.0211     2.5207 

 

Persons at 

beach 

2.1109     2.7206     2.7310 

 

 From the above comparison in numeric value, it is 

found that the EME value of proposed method is more than that 

of previous methods. In case of S value there is a slight 

difference but the value gets increased by some value than in 

other methods- linear and PCCE. 

 

V. CONCLUSION 

This paper proposes an SD-MSR-based image processing 

algorithm for fine power control in OLED d isplays. A power-

constrained log function for effective power saving in dark 

regions is implemented. Using the power-constrained log 

function for SD-MSR and an adaptive weighting strategy 

proper for an input image, coarse-to-fine power control 

mechanis m for still images is designed. 

 

VI. REFERENCES  

[1]Power-constrained contrast enhancement Algorithm using 

multiscale retinex for o led display  Yeon-oh nam, dong-yoon 

choi, and byung cheol song IEEE transactions on image 

processing, vol. 23, no. 8, august 2014 

 

[2]J. Jang, S. Lee, and M. Oh, “Technology development and 

production of flat panel displays in Korea,” IEEE Proc. J., 

Mag., vol. 90, no. 4,  pp. 501–513, Apr. 2002. 

[3] K. Suzuki, “Past and future technologies of informat ion  

displays,” in Proc. IEEE IEDM, Dec. 2005, pp. 16–21. 

 

[4] B. Young, “OLEDs—Promises, myths, and TVs,” Inform.  

Display,  vol. 25, no. 9, pp. 14–17, Sep. 2009. 

 

[5] H. D. Kim, H. J. Chung, B. H. Berkeley, and S. S. Kim, 

“Emerging technologies for the commercialization of 

AMOLED TVs,” Inf. Display,  vol. 25, no. 9, pp. 18–22, Sep. 

2009. 

 

[6] P.-S. Tsai, C.-K. Liang, T.-H. Huang, and H. H. Chen, 

“Image 

enhancement for backlight-scaled TFT-LCD displays,” IEEE 

Trans.  Circuits Syst. Video Technol., vol. 19, no. 9, pp. 574–

583, Apr. 2009 

 

[7] C. Lee, C. Lee, Y.-Y. Lee, and C.-S. Kim, “Power-

constrained contrast enhancement for emissive displays based 

on histogram equalization,”  IEEE Trans. Image Process., vol. 

21, no. 1, pp. 80–93, Jan. 2012. 

 

[8] C. Lee, C. Lee, and C.-S. Kim, “Power-constrained contrast 

enhancement for OLED d isplays based on histogram 

equalization,” in  Proc. IEEE ICIP, Sep. 2010, pp. 1689–1692. 

 

[9]   E. H. Land and J. McCann, “Lightness and retinex theory,” 

J. Opt. Soci.  Amer., vol. 61, no. 1, pp. 1–11, Jan. 1971. 

 

[10] D. J. Jobson, Z.-U. Rahman, and G. A. Woodell, 

“Properties and performance of a center/surround retinex,” 

IEEE Trans. Image Process.,  vol. 6, no. 3, pp. 451–462, Mar. 

1997. 

 

[11] D. J. Jobson, Z.-U. Rahman, and G. A. Woodell, “A 

multiscale retinex fo r bridging the gap between color images 

and the human observation of scenes,” IEEE Trans. Image 

Process., vol. 6, no. 7, pp. 965–976,  Jul. 1997. 

 

[12] J. H. Jang, B. Choi, S. D. Kim, and J. B. Ra, “Sub-band 

decomposed mult iscale ret inex with space varying gain,” in  

Proc. IEEE ICIP,  Oct. 2008, pp. 3168–3171 

 

VII. BIOGRAPHIES  

 

Pallavi  T. Ghormade 

Completed BE from RTM Nagpur University. Currently 

pursuing ME in signal processing from ICOER Pune. 

 

Prof. S. K. Bhatia 

Assistant Professor at ICOER Pune. 

 

 


