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Abstract
Ancient Documents plays an essential role within the history. 
Libraries round the world hold many historical written documents. 
Their contents may be preserved by digitizing these documents and 
created accessible to massive community. In recent years, libraries 
have begun to digitalise these historical documents corpora that 
are of curiosity to a spacious vary of individuals, with the aim 
of protective the content and create it conferred via electronic 
media. During this analysis some usual techniques can discover 
that ought to allow the retrieval of contents from these pictures. 
Such techniques embody Image Binarization and Image Denoising 
by using advanced Neutrosophic approach. In this analysis, an 
adaptive median filter is used for Image Binarization & denoising 
along with Gaussian, Mean and Median filters. An comparison 
is made on the result analysis of all previous work & proposed 
method.
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I. Introduction
There are many libraries and places in which degraded Historical 
documents are preserved. These manuscripts are degraded because 
of various fault circumstances in the surroundings or low quality 
of paper used. Another problem with these documents is that 
because of past decay of time the ink of front page get disfigure 
with last page. Such types of problems must be corrected by 
different techniques.
In 2008, Yanhui Guo et al. [1] proposed an algorithm for image 
denoising. Algorithm includes Neutrosophic approach which 
includes conversion of grey image into NS domain. After this 
entropy of Neutrosophic set is determined and a new operation, 
ϓ-median-filtering operation, is proposed to decrease the set 
indeterminacy and remove noise. The experimental results verified 
that the proposed approach can remove noise automatically and 
efficiently. Especially, it can process not only noisy images with 
different levels of noise, but also images with different kinds of 
noise well without knowing the type of the noise, which is the 
most complicated task for image denoising. Mohan J et al. in 
2011 [3] a new filtering method for Rician noise removal from 
MRI images was presented. This filtering technique is based 
upon Neutrosophic set approach of median filtering. Firstly MRI 
image is transformed into NS domain using three sets: T, I and F. 
Then entropy of NS is defined and ϓ-median-filtering is used to 
decrease the indeterminacy and remove noise. The performance 
of this filtering was compared with median filtering and classical 
non-local mean (NLM) denoising methods. Proposed method 
outperforms the median filter in terms of high PSNR value than 
the NLM approach. Mohan J et al. in 2012 [4] presented a new 
filtering method to remove Rician noise. The method includes 
Neutrosophic set approach of wiener filtering. Firstly MRI 
image is transformed into NS domain using three sets: T, I and F. 
Then entropy of NS is defined and ω-wiener-filtering is used to 

decrease the indeterminacy and remove noise. The experiments 
have conducted on simulated MR images from Brainweb database 
with Rician noise added. The visual and the analytic quality of 
the denoised image are well preserved. The performance of this 
filter is compared with ADF and UNLM. Khalid. M Amin et al. 
in 2014 [8] proposed an improved thresholding approach based 
on NS and adaptive thresholding is proposed. This approach is 
applied on degraded historical documents and their performance 
is calculated. The input grey image is transformed into NS domain 
and entropy of NS is calculated to remove the indeterminacy 
with ϓ-mean operation. Finally image binarization is done by 
adapting thresholding. Experimental results of proposed method 
are compared with binarization algorithm and it performs better 
and less sensitive to noise.

II. Proposed Method
The method includes new Neutrosophic approach with adaptive 
median filtering. This method is described in three steps: 
Preprocessing, Binarization and Post processing.

A. Pre-processing
As historical document images are mainly of low quality, 
preprocessing step is essential for noise reduction. Firstly the 
original coloured text image is converted to gray image using 
rgb2gray function. Then a low pass Wiener filter is used to 
eliminate the noise and to smooth the background texture. The 
window size is selected as 3 X 3. The filtered gray image can be 
binarized in next step.

B. Binarization
In this step we employ neutrosophic method of [6-8]. The filtered 
gray image is transformed into neutrosophic domain as described 
in chapter 1 by using function T, I and F. A TIF binary image is 
generated. Then apply Average filter, wiener filter and median filter 
to the binary image as described in [8]. A new adaptive median 
filter is used in this proposed method to enhance the result of 
previous work [8]. Final binarization of the image can be done 
in post processing step.

C. Post-processing
Binary filtered image is generated in the second step. Before 
proceeding to final binarization we need to enhance the filtered 
images. A mask is generated for each filtered image. In this mask 
the text is taken as logical 1 and background is taken as logical 0. 
Then superimpose original image and mask image. At the end, the 
final image is binarized by using Otsu’s thresholding method.

Algorithm 1: Proposed document analysis algorithm
1. Read in RGB image 𝑃𝑅𝐺𝐵(𝑥,𝑦).
2. Convert to gray image using rgb2gray function as 𝑃𝑔(𝑥,𝑦).
3. Apply wiener filter as preprocessing step to obtain 𝑃𝑔𝑤(𝑥,𝑦).
4. Transform the gray image into Neutrosophic domain to obtain 
Transform the gray image into Neutrosophic domain to obtain 
𝑃𝑁𝑆(𝑥,𝑦)= [𝑇(𝑥,𝑦),𝐼(𝑥,𝑦),𝐹(𝑥,𝑦)] According to the entropy of 
image and its mean.
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5. Convert the 𝑃𝑁𝑆(𝑥,𝑦) image into binary image as TIF binary 
image.
6. Then apply average filter, wiener filter, median filter and 
adaptive median filter to the TIF binary image.
7. Generate mask for each filtered image and superimpose original 
image and mask image.
8. Apply Otsu’s thresholding method to get final binarized images 
for BAF, BWF, BMF and BAMF.

III. Experimental Results
The proposed method is described on dataset of various degraded 
historical document images. The original images of the dataset 
are shown as:

Fig. 1: Original Historical Degraded Image

Now, according to Neutrosophic approach, convert the original 
grey image into T, F and I domain. Then according to proposed 
algorithm apply various filters on the TIF binary image. The results 
are shown as under

Fig. 2: Result Analysis of Average Filter, Wiener Filter and Media 
Filter with Neutrosophic Approach

The above images show the performance of average filter, wiener 
filter and Median filter. Now according to proposed method a new 
Adaptive median filter is used with neutrosophic approach. The 
performance comparison of all these filters are shown as below:

Fig. 3: Comparison of BAF, BWF, BMF and BAMF with 
Neutrosophic Approach

Here BAF means Binary Adaptive Filter, BWF (Binary Wiener 
Filter), BMF (Binary Median Filter) and BAMF (Binary 
Adaptive Median Filter). The results are concluded from the 
various parameters which are designed to compare the proposed 
method with the existing methods. Each parameter has its own 
specification. The parameters used are Mean Square Error (MSE), 
Root Mean Square Error (RMSE), Peak-Signal-to-Noise-Ratio 
(PSNR), Normalized Correlation (NC), Structural Similarity Index 
(SSIM) and Quality Index Based on Local Variance (QILV). SSIM 
and QLIV are used to calculate the structural similarity between 
the original and denoised image and are in range 0 to 1 [5]. The 
comparison is shown as:

Table 1: Performance Comparison of BAF, BWF, BMF and 
BAMF

Table 2: Comparison of Various Filters based on QILV and 
SSIM
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IV. Conclusion
As we all know that the degraded historical images play a vital role 
in our life. To preserve these documents many methods are used. 
In this discussion, we adopt an advanced Neutrosophic Approach 
in which Binary Adaptive Median Filter is used and the results re 
compared with the Binary Adaptive Filter, Binary Wiener Filter 
and Binary Median Filter. On the basis of comparison parameters 
the new proposed method shows better results. In future we can 
use some other image denoising filters with the Neutrosophic 
Approach.

References
[1] Yanhui Guo, H.D. Cheng Yingtao Zhang, Wei Zhao,“A New 

Neutrosophic Approach to Image Denoising”, Proceddings 
of the 11 Joint Conference of Information Science, 2008

[2] Shazia Akram, Mehraj-Ud-Din Dar, Aasia Quyoum, 
“Document Image Processing- A Review”, International 
Journal of Computer Applications, Vol. 10, Issue 5, November 
2010.

[3] Mohan J, Krishnaveni V,“A Neutrosophic Approach of 
MRI Denoising”, 2011 International Conference on Image 
Information Processing (ICIIP 2011).

[4] J. Mohan, A.P. Thilanga S. Chandra, V. Krishnaveni, 
Y.Guo,“Evaluation of Neutrosophic Set Approach Filtering 
Techniques for Image Denoising”, The International Journal 
of Multimedia and Its Applications (IJMA), Vol.4 (4), August 
2012.

[5] Mohan J, Krishnaveni V, Yanhui Guo, “Validating the 
Neutrosophic approach of MRI denoising based on Structural 
Similarity”, Conference on Image Processing (IPR 2012).

[6]. J. Mohan. V. Krishnaveni, Y.Guo, “A New Neutrosophic 
Approach of Wiener Filtering of MRI Denoising”, 
Measurement Science Review, Vol. 13(4), pp 177-168, 
2013.

[7] Konstantinos Ntriogiannis, Basilis Gatos, Ioannis 
Pratikakis,“Performance Evolution Methodology for 
Historical Image Binarization”, IEEE Transactions on Image 
Processing, Vol. 22, Issue 2, February 2013.

[8] Khalid M. Amin, Mohamed Abd Elfattah, Aboul Ella 
Hassanien, Gerald Schaefer,“A Binarization Algorithm for 
Historical Arabic Manuscript Images using a Neutrosophic 
Approach”, IEEE 2014.

[9] Mohamed Eisa,“A New Approach for Enhancing Images 
Retrieval using Neutrosophic Sets”, International Journal 
of Computer Applications, Vol. 95 (8), June 2014.

Kitty Gupta received her B.Tech degree 
in Electronics and Communication 
from College of Engineering and 
Management, Punjabi University 
Neighborhood Campus,  Rampura-
Phul in 2013. Now, pursuing M.tech in 
Electronics and Communications from 
Bhai Gurdas Institute of Engineering 
and Technology, Sangrur, Punjab, 
India.


