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Abstract:  The formula to become presented is mainly for grey-level images but can be simply extended to 

paint images. Within this letter, a singular reversible data hiding formula is suggested for digital images. 

Rather of attempting to keep the PSNR value high, the suggested formula improves the contrast of the 

host image to enhance its visual quality. Alongside it details are embedded combined with the message 

bits in to the host image so the original image is totally recoverable. In addition, the evaluation results 

reveal that the visual quality could be preserved after a great deal of message bits happen to be embedded 

in to the contrast-enhanced images, better still than three specific MATLAB functions employed for 

image contrast enhancement. The greatest two bins within the histogram are selected for data embedding 

to ensure that histogram equalization can be carried out by repeating the procedure. The suggested 

formula was implemented on two teams of images to show its efficiency. To the best understanding, it's 

the first formula that achieves image contrast enhancement by RDH. 
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I. INTRODUCTION 

The process of RDH is helpful in certain sensitive 

applications where no permanent change is 

permitted around the host signal. To judge the 

performance of the RDH formula, the hiding rate 

and also the marked picture quality are essential 

metrics. To determine the distortion, the height 

signal-to-noise ratio (PSNR) worth of the marked 

image is frequently calculated [1]. For that images 

acquired with poor illumination, increasing the 

visual quality is much more important than 

maintaining your PSNR value high. To do data 

embedding and contrast enhancement 

simultaneously, the suggested formula is conducted 

by modifying the histogram of pixel values. Even 

though the PSNR worth of the improved image is 

frequently low, the visibility of image details 

continues to be improved. To the best 

understanding, there's no existing RDH formula 

that performs the job of contrast enhancement in 

order to enhance the visual quality of host images 

[2]. So within this study, we are designed for 

inventing a brand new RDH formula to offer the 

property of contrast enhancement rather of just 

maintaining your PSNR value high. The bins 

between your peaks are unchanged as the outer 

bins are shifted outward to ensure that each one of 

the two peaks could be split up into two adjacent 

bins. The suggested formula was put on two groups 

of images to show its efficiency. Therefore, the 

suggested formula makes the look contrast 

enhancement reversible. The bins between your 

peaks are unchanged as the outer bins are shifted 

outward to ensure that each one of the two peaks 

could be split up into two adjacent bins [3]. 

 

Fig.1.Overview of proposed system 

II. METHODOLOGY 

To the best understanding, it's the first formula that 

achieves image contrast enhancement by RDH. In 

addition, the evaluation results reveal that the 

visual quality could be preserved after a great deal 

of message bits happen to be embedded in to the 

contrast-enhanced images, better still than three 

specific MATLAB functions employed for image 

contrast enhancement. The formula to become 

presented is mainly for grey-level images but can 

be simply extended to paint images. Minimal 

significant bits (LSB) of individual’s pixels are 

collected and incorporated within the binary values 

to become hidden. To extract the embedded data, 

the height values have to be retrieved and also the 

histogram from the marked image is calculated 

excluding the 16 pixels aforementioned. The 

excluded pixels could be restored by writing it well 

in order to recover the initial image. The place map 

could be pre-computed and incorporated in to the 

binary values to become hidden. Within the 

extraction and process of recovery, it may be 

acquired in the data obtained from the marked 
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image so the pixels modified within the pre-process 

could be identified. By restoring the initial values 

of individual’s pixels accordingly, the initial image 

could be completely retrieved [4]. To improve the 

hiding rate, the greatest two bins within the 

modified histogram are further selected to become 

split by making use of to any or all pixels counted 

within the histogram. Within the extraction 

process, the final split peak values are retrieved and 

also the data embedded together are extracted with 

Eq. The place map could be pre-computed and 

compressed to become first of all embedded in to 

the host image. Finally, the place map is acquired 

in the extracted data to recognize the pixel values 

modified within the pre-process. The embedding 

procedure includes the next steps: An area map is 

generated to record the locations of individual’s 

pixels and compressed through the JBIG2 standard 

to lessen its length. The look histogram is 

calculated without counting the very first 16 pixels 

towards the bottom row. The part stream from the 

compressed location map is embedded prior to the 

message bits (binary values). The need for, the size 

of the compressed location map, the LSBs 

collected in the 16 excluded pixels, and also the 

previous peak values take root using the latter 

peaks to become split. The lastly split peak values 

are utilized to switch the LSBs from the 16 

excluded pixels to create the marked image [5]. To 

extract the process is: The LSBs from the 16 

excluded pixels are retrieved so the values from the 

latter split peas are known. The entire process of 

extraction and recovery is repeated until all the 

split peas are restored and also the data embedded 

together are extracted. The compressed location 

map is acquired in the extracted binary values and 

decompressed towards the original size. Finally, 

the initial image is retrieved by writing back the 

initial LSBs of 16 excluded pixels. One method to 

have them would be to exclude 16 pixels in from 

histogram computing. Minimal significant bits 

(LSB) of individual’s pixels are collected and 

incorporated within the binary values to become 

hidden. If there's any bounding pixel value (or 

255), overflow or underflow will result from 

histogram shifting. To prevent it, the histogram 

must be pre-processed before the histogram 

modification operations. The marked images were 

acquired by splitting 10, 15 and 20 pairs of 

histogram peaks for data embedding, 

correspondingly. It may be observed that the 

embedded data were invisible within the contrast-

enhanced images [6]. The greater histogram peaks 

were split for data embedding, the greater contrast 

enhancement effect was acquired. The RCE and 

REE values more than .5 indicate the improved 

contrast and elevated image data, correspondingly. 

The less improvement in mean brightness in the 

original image, the closer RMBE would be to 1. 

The higher the structural similarity together, the 

closer RSS would be to 1. We further compare the 

suggested formula with three MATLAB functions 

employed for image contrast enhancement, i.e. 

imadjust, histeq, and adapthisteq. Meanwhile, the 

acquired REE values indicate that image data 

happen to be elevated by our suggested formula 

and adapthisteq, but decreased by imadjust and 

histeq. 

III. CONCLUSION 

Essentially, the 2 peaks (i.e. the greatest two bins) 

within the histogram are selected for data 

embedding to ensure that histogram equalization 

could be concurrently done by repeating the 

procedure. Within this letter, a brand new 

reversible data hiding formula continues to be 

suggested using the property of contrast 

enhancement. The entire process of extraction and 

recovery is repeated until all the split peas are 

restored and also the data embedded together are 

extracted. To do data embedding and contrast 

enhancement simultaneously, the suggested 

formula is conducted by modifying the histogram 

of pixel values. In contrast to the special MATLAB 

functions, the visual excellence of the contrast-

enhanced images generated by our formula is much 

better preserved. We further compare the suggested 

formula with three MATLAB functions employed 

for image contrast enhancement, i.e. imadjust, 

histeq, and adapthisteq. Furthermore, the initial 

image could be exactly retrieved with no more 

information. Therefore, the suggested formula 

makes the look contrast enhancement reversible. 

Increasing the formula sturdiness, and putting it on 

towards the medical and satellite images for that 

better visibility, is going to be our future work. The 

experimental results have proven the image 

contrast could be enhanced by splitting numerous 

histogram peaks pair by pair. 
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