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Abstract: Preprocessing is an inevitable step in image processing applications. A noise is always associated with the images because of
many reasons like the hardware failures, errors in collecting the data, errors in loading the data, etc. Generally any random error in
the data is called as noise and is general in images due to the above said reasons. To improve the quality of the image processing
application results it is necessary to remove the noise. In this paper we are presenting histogram filter and is giving better results
compared to mean and medial filters.
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1. I. INTRODUCTION
The enormous devices in today’s market help us in capturing and permanently storing the data in various formats like,
relational database, text, image, etc. As the time progresses the cost of the data collecting devices like internet, sensors,
satellites, scanners, etc, is decreasing rapidly and as a result of this the cost of storing the data is also decreases significantly.
In today’s market we have also devices to capture the data and store in image formats, and people are using these
images for various applications, for example the police department is using the images captured by CCTVs for crime
investigation, banking technology is using it for security purpose, etc. But to do these applications the quality of image is a
critical in applications like, in education (visualization), medicine (understanding X-Rays, CT scans, robotic and industrial
automation (robotic vision), forensic criminology (face recognition, finger print identification, etc.), MRI scans, etc.),
meteorology, and as well as in geography (satellite imagery).
A large number of pre-processing techniques like, normalizing the data, removing the noise, eliminating the outliers,
etc., are developed for processing the raw data and placing the data in a useful format as an input any image processing
algorithm. A vast number of machine learning and data mining techniques, pattern recognition techniques, soft and evolutionary
algorithms, and artificial intelligence techniques are developed to extract the hidden knowledge from the data.
Pre-processing is the main step in any area where analytics is involved, either in data mining, machine learning, pattern
recognition, etc., image analysis is also not an exception in this case. The intention of image preprocessing [2] is to enhance the
quality of image before applying any mining algorithm. Many data cleaning and normalizing techniques are applied to
reduce/remove the noise or improve the quality of image by enhancing its resolution [3] [4]. Mean filter or averaging filter [2] is
the simplest and easy implementable linear filter. Other popular filters used in preprocessing techniques are median filter,
Wiener filter, etc.
In this paper we present an approach for removing the noise from the image and our approach uses the histogram
technique to remove the noise from the noisy image and we compare our approach with the mean filter and median filter.
2. II. RELATED WORK
The quality of image mining techniques is decreased by the noise in the images; a noise is a random error in the image,
so that the image is pre-processed using denoising technique to smoothen the images. In order to improve the algorithm, the
filters are introduced to eliminate unrelated neighbourhoods and other noisy pixels from the weighted average used to denoise
each image pixel. These filters are based on average gray values as well as gradients. Part of the ongoing efforts includes the
investigation of image characteristics that provide good context classifications for image denoising [1].
Mean filter or averaging filter is a simple linear filter and easy implementation method of smoothing images. Average filter
is used to reduce the variation of one pixel with the other pixel. The average of the nearest k number of pixels is taken and is
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replaced with all the pixels in a square window [5, 6, 7]. Median filter works in similar to mean filter, but instead of taking the
mean value it takes the median of the nearest k pixels [8. 9].
Wiener filters are other category of filters used for removing the noise. The important use of wiener filter [10, 11, 12] is to
reduce the amount of noise present in an image by comparison with an estimation of the desired noiseless signal. It is based on a
statistical approach. Wiener filters are characterized by three important factors. One is Assumption: The stationary linear
stochastic processes of image and noise with known spectral characteristics or known autocorrelation and cross-correlation. The
second one is Requirement: the filter must be physically realizable/causal. The third one is performance criterion: minimum
mean-square error (MMSE). Discrete Wavelet Transformers are the mostly used techniques for preprocessing the images [13,
14, 15].
A. Denoising the Noisy Image
The figure-1 shows the basic steps in preprocessing the given noisy image. In this procedure we are presenting a method for
denoising the given image using the technique called histogram.

Figure-1: Preprocessing steps in image processing

B. Histogram Filter
Histogram Filter works similar to mean filter or median filter. In our work initially we divide the given image into
approximately n two dimensional units. For each unit a histogram is constructed for all pixels fallen within the unit by using the
pixel intensities (i.e, normally it ranges from zero to 255 for most of the image formats).
C. Histogram construction
Consider the size of the image is m X n. To construct the histogram the given image is divided into n units, such that
each unit is not less than p X q size; where p >= m/x and q >= n/y, where x and y are the user specified thresholds. For example
if the image size is 520 X 522 (Assume it a gray scaled image in the format of pgm, the pixel intensities are from 0 to 255), and
x = 52, y = 52. Then the image is divided into the following units:
Except the last unit, every unit has 2704 elements; the last unit of every row has 2802 elements.
52 X 52
52 X 52
………. 52 X 54
52 X 52
…………………….. 52 X 54
…………………………………………….
.....................................................................
.......................................................................
52 X 52
52 X 54

.

Histogram is constructed based on the following procedure:
a. The total number of bars in the histogram is 256.
b. Each bar is a representative for each pixel intensity (i.e., 0 to maximum intensity, if it is a colour pixel then 3*256
bars are constructed)
c. The length of the bar which is a representative for pixel intensity 0 is the total number of pixels with intensity 0 in
the considered unit.
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D. Denoising the image
a.

Sort the histograms based on the frequency of each bar.
For example, assume that the maximum resolution value is 6, and then six bars are constructed in a histogram.
Assume the unit size is 8X8. Consider the following values:
Pixel
Frequency
intensity
1

2

2

18

3

12

4

16

5

4

6

12

Histogram for the above data
Table: 1 Data for constructing histogram
Pixel
intensity

Frequency

1

2

1

3.125

2

18

1

28.125

3

12

1

18.75

4

16

1

25

Width

Height
(%)

5

4

1

6.25

6

12

1

18.75

Height
28.125

30

25

25
18.75

18.75

20
15
6.25

10
3.125
5
0
1

2

3

4

5

6

Figure-2: Histogram

b.

Identify the first 25% of the bars and all these are declared as noisy pixels.
From the example the pixels which have the intensity 1 are all declared as noisy pixels and are considered for
smoothing.

Volume 5, Issue 11, November/2018

Page No:1526

JASC: Journal of Applied Science and Computations

ISSN NO: 1076-5131

c.

Somthened these pixels with the nearest pixel in the 75% of the bars.
All these pixels intensities are replaced with the nearest pixels intensities which are in the 75% of the pixels.
E. Comparison with mean and media filters
In mean and medial filters the every pixel is replaced with the mean or median of the nearest k number of pixels, but in
histogram filter we replace only those pixels which are identified as noisy pixels. This intuition guarantees that histogram filter
outperforms both the mean and median filters in smoothing the images.
3. III. RESULTS
We tested on the following image (figure-2) and we compared our result with the mean and median filters and our filter
shows the 6% improvement (with respective mean square erroe (MSE) in most of our experiments.

Figure-2: Input Image

Figure- 3: Denoised Images a) mean filter b) median filter

c) histogram filter

REFERENCES
[1]. Mona Mahmoudi, Guillermo Sapiro, “Fast Image and Video Denoising via Non-Local Means of similar neighbourhood”,IEEE Signal Processing
Letters , vol. 12, pp. 839-842, 2005.
[2]. S. Rajeshwari and T. S. Sharmila, “Efficient quality analysis of mri-image using preprocessing techniques,” in Information & Communication
Technologies (ICT), 2013 IEEE Conference on. IEEE, 2013, pp.391–396.
[3]. V. Starovoitov, D. Samal, and D. Briliuk, “Image enhancement for face recognition,” in International Conference on Iconics, 2003.
[4]. M. Stankovic, B. J. Falkowski, D. Jankovi, and R. S. Stankovi, “Calculation of the paired haar transform through shared binary decision diagrams,”
Computers & Electrical Engineering, vol. 29, no. 1, pp. 13–24, 2003.

Volume 5, Issue 11, November/2018

Page No:1527

JASC: Journal of Applied Science and Computations

ISSN NO: 1076-5131

[5]. Syed Muhammad G. Monir, Mohammed Yakoob Siyal, Harish Kumar Maheshwari, “Noise Suppression in Functional MRI Data using Anisotropic

Spatial Averaging,” international conference on Information, communications and signal processing, pp. 1-4, 2009.
[6]. Jianhua Luo, Yuemin Zhu, and Isabelle E. Magnin, “Denoising byAveraging Reconstructed Images: Application to Magnetic Resonance Images”,
IEE transactions on biomedical engineering, vol. 56, pp 666- 674 , March 2009.
[7]. Herng-Huachang, Ming chang chiang,W.H.Sheu,Henry Huang, “A contrast-enhanced trilateral filter for MR image denoising”, IEEE Biomedical
Imaging: From Nano to Macro, pp. 1823 – 1826, 2011.
[8]. .Zeinab A.Mustafa, Banazier A. Abrahim and Yasser M. Kadah, “K11.Modified Hybrid Median Filter for Image Denoising”, National radio science
conference, pp. 705 – 712, 2012.
[9]. Ning Chun-yu, liu Shu-fen, QU Ming, “Research on removing noise in medical image based on median filter method,” IT in medicine and
education, Vol. 1, pp. 384 – 388, 2009.
[10]. T. Sree Sharmila, K. Ramar, “Efficient analysis of hybrid directional lifting technique for satellite image denoising”, Signal, Image and Video
Processing, Springer Verlag London Ltd, 2012.
[11]. Dipankar Ray, D Dutta Majumder, Amit Das, “Noise reduction and image enhancement of MRI using adaptive multiscale data condensation,”
Recent Advances in Information Technology, pp. 107 –113, 2012.
[12]. Lina Tan, Liangwu Shi, “Multiwavelet- Based Estimation for Improving Magnetic Resonance Images,” image and signal processing,CISP 09, pp.1 –
5, 2009.
[13]. Ali M, Al-Haj, “Fast Discrete Wavelet Transformation Using FPGAs and Distributed Arithmetic,” International Journal of Applied Science and
Engineering, pp. 160-171, 2003.
[14]. .Sree Sharmila T, Ramar K, Sree Renga Raja T, “Developing an efficient technique for satellite image denoising and resolution enhancement for

improving classification accuracy,” Journal of Electronic Imaging, Vol. 22, Issue. 1, 2013.
[15]. .Mark J. Shensa ,“The Discrete Wavelet Transform: Wedding the ATrous and Mallat Algorithms,” IEEE transactions on signal processing, vol. 40,
pp. 2464 - 2482, 1992.

Volume 5, Issue 11, November/2018

Page No:1528

