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Abstract: Posterization converts images containing a large 

number of tones into synthetic images consisting of different 

flat areas with fewer tones. However manual image 

posterization using adobe photoshop is a time consuming 

task, especially for large datasets and images with more 

contrast. In this method two techniques are used a) Bilateral 

Filter b) Fuzzy logic. By using bilateral filter, the pre-

smoothing the original image, this filter smooth the original 

image without affecting the edges in blurred image. In this 

fuzzy logic is used to classify the pixel in each channel of the 

color model. The existing method to perform image 

posterization like pixelated image abstraction method does 

not perform sufficiently when images have more contrast. 

These drawbacks can be overcome by using fuzzy logic and 

bilateral filter. The proposed technique gives an accurate 

result than the previous techniques which are used for 

image posterization.  
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1.Introduction 

 Posterization of an image involves the translation of 

a incessant tone degree to a number of regions with smaller 

number tones, with unexpected changes from one tone to 

another. Originally, this was done using photographic 

processes to generate posters. It be able to now be 

photographed or digitally processed and can be deliberate or 

an unintended color quantization artifact. 

Temporary posterization reduces the quantity of 

video frames at the same time as not falling the speed at 

which it in point of fact plays. In favour of tracing contour 

lines and vectorizing photo - realistic images, posterization is 

typically used. This process begins with 1 bit per channel and 

progresses towards 4 bits per channel. The amount of 

lightness levels that a color can display increases as the bits 

per channel increase. 

2. Literature Review 

           Mass - restricted deterministic annealing 

(MCDA) [Rose 1998] is a technique of clustering using a 

probabilistic task. It uses a predetermined numeral of clusters, 

similar to k - means, but is self-sufficient of initialisation, 

unlike k - means. In addition, unlike simulated annealing 

[Kirkpatrick et al. 1983], the solution space is not randomly 

searched and each time converges to the same result. For color 

palette optimization, we make use of modified version of 

MCDA. 

Puzicha et al. [2000] wished-for a way that reduces 

the image palette and uses a human visual perception model 

for half - toning. Where as their technique uses detergent 

annealing and the CIELAB space to stumble on a solution that  

 

optimizes both color reduction and dithering, our technique 

emphasizes pallet decline in analogous with the decrease of 

the amount produced. 

SLIC. Achanta et al. [2010] wished-for an iterative 

process to segment an image into regions called 

"superpixels[5]." The algorithm is related to the clustering of 

k - means[MacQueen1967] in a five - dimensional space 

(three colors and two positions), which is discussed in Forsyth 

and Ponce [2002], for example. 

Kopf and Lischinski [2011] projected a process that 

extracts pixel art from vector representations. This 

predicament is nearly the opposite of the one in this paper. At 

the same time as their result focuses on interpolating 

unidentified information, it is necessary to compress known 

information to convert an image to pixel art. 

Timothy gerstner [2012] proposed a method called 

pixelated image abstraction, which showed that our algorithm 

can produce "posterized" images with minor modifications, in 

which vectorized boundaries separate large areas of constant 

color. slight research has addressed this crisis to our 

knowledge, although it shares a few esthetic concerns with Xu 

and Kaplan's artistic threshold approach [2007]. 

In the above techniques the solution is not randomly 

searched and the output images resolution are decreased. 

2.1 Pixelated Image Abstractions 

 The algorithm[4] is an iterative procedure shown in 

Figure 2.1 for example execution. The process starts by means 

of an input image of width win and height hin and produces an 

output image of width wout and height hout, which contains the 

size of the palette in most K colors. Due to the dimensions of 

the target output and the size of the pallet, each algorithm 

segment iteration segments the pixels in the input to regions 

equivalent to the pixels in the output and solves for an optimal 

palette. The palette is saturated after union to generate the 

final output. 

 

 

 

 

 

 

                       Figure 2.1: The algorithm's pipeline. 

a.  Limitations 
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If the image has more contrast, the algorithm does 

not perform sufficiently. The use of selective dithering is 

another limitation. By without human intervention selecting 

palette colors that express the most critical shades in the 

source image, the current framework avoids the need for 

dithering. Artists, however, often use dithering to accomplish 

mixed colors and express texture at the same time. This type 

of effect could be included by allowing the user to identify 

dither regions or by analyzing the texture, but in either case 

the optimization process would be more complex. 

2.2 Adobe Photoshop Poster Edges Filter 

Adobe Photoshop is a graphics editor for macOS in 

addition to Windows developed and published by Adobe Inc. 

in 1988 by Thomas and John Knoll. Photoshop be capable of 

revise and make raster images in several layers and supports 

masks, alpha compositing and various color models, together 

with RGB, CMYK, CIELAB, spot color and duotone. 

Photoshop supports these features with its own PSD and PSB 

file formats. 

It is a snap using the Posterize tool in Adobe's 

Photoshop image editing software to create poster - like visual 

effects for your business photos. The tool Posterize is 

available in Photoshop as part of the Adjustments panel. 

Using an integrated slider that automatically adjusts your 

image so that you can view the effects of your changing 

posterization levels, you can specify the number of brightness 

values in the photo after applying the posterization effect to 

your photo. 

a. Steps to perform posterization 

 

 Start Photoshop and click "File" and "Open" to open the 

file you want to post. 

 Click "Window" from the menu at the top of the 

Photoshop window, then click "Adjustments" from the 

drop - down menu to display the Adjustments panel in 

your workspace. If next to adjustments there is already 

a checkmark, proceed to the next step. 

 Click on the "Adjustments" panel and in the top right 

corner, click on the small downward arrow. There is a 

drop - down menu.  

 Click on the drop - down menu on "Posterize." 

Photoshop displays a New Layer dialog in which you 

can name and assign color and opacity to your 

posterization layer. Click "OK." Photoshop adds to your 

image a basic effect of posterization on four levels. 

 Drags the slider in the Adjustments panel under the 

Posterize heading to set the number of levels you want 

to post in your photo. The higher the number of levels, 

the more detailed the picture appears. However, the 

effect of posterization is less pronounced as more levels 

are added. 

 If you have adjusted it to your liking, click "File" and 

"Save As" to save a posterized version of your photo. 

The image posterization using adobe photoshop 

poster edges filter is exposed in Figure2.2. 

 

 

 
 

 

 

 

 

 

 

 

Figure 2.2: The results of the image filter. Each row shows (a) 

the original image, (b)the results of the Adobe Photoshop Poster 

Edges filter using posterization α=0, 1 and 3 in (b), (c), and (d), 

respectively. 

a. Limitations 

The adobe photoshop poster edges filter have some 

limitations to perform posterisation on images. They are: 

 Requires a manual work. 

 Computational time is more. 

3. Proposed Methodology 

Posterization is converting an image that has a large 

number of tones into an image consists of distinct at areas 

with a fewer number of tones. In this project, we present the 

implementation and results of image posterization using fuzzy 

logic and bilateral filtering[1]. This image filter is considered 

a very simple way to obtain a posterized image in low 

computational time. For generating a posterized image, two 

main stages are performed. They are 

 Bilateral filter 

 Fuzzy logic 

3.1 Bilateral Filter 

The image posterization filter is based on pre-

smoothing of the original image using bilateral filtering that 

smooths the original image without affecting the edges[17] in 

the blurred image. The reason for smoothing the image is to 

remove small details before the quantization process. 

 

 

 

 

 

Figure 3.1: The pre-blurring process. (a) The original image. (b) 

The pre-blurred image using the bilateral filter 

The bilateral filter closes Gaussian smoothing with a 

weighted pixel average. However, the bilateral filter considers 

two pixels close together not only relying on the spatial 

coordinates of them, but they must close enough in their 

intensity. Thus, the bilateral filter is considered edge-

preserving filter. Figure 4.1 shows the blurred image after 

using the bilateral filter. The enlargement of the ground region 

shows the result of removing small objects. 
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   Next, the blurred image is considered the input to 

the image quantization process for generating the final filtered 

image. 

3.2 Fuzzy Logic  

After preparing the given image to the image 

quantization process[3], fuzzy logic plays the role of 

classifying each pixel into one of three categories which are: 

bright, gray, or dark[2] . Fuzzy logic solves the problem of 

crisp sets using membership functions that determine the 

element's degree of belonging to each set. In other words, the 

membership function maps element x to degree of 

membership in the fuzzy set A, ʋ(x) = Degree(x  A). Where, 

A = {x,ʋ(x)}. Thus, the element x may be full Set member ((x) 

= 1), not set member ((x = 0), or has a partial membership in 

the set (0 < (x) < 1). By using linguistic labels, each element 

has its membership to one or more labels using a set of "IF-

THEN" rules. Scalar inputs are converted into fuzzy sets using 

the fuzzification process. After that, combining rules using 

"ANDs or ORs" are performed to establish a robust rule. After 

determining the fuzzy output, the defuzzification process is 

performed to generate the final crisp output. 

Fuzzy logic is used in this context to determine the 

category (the linguistics label) of each pixel in the given 

image. There are three linguistics labels which are dark, gray, 

or bright.  

The dark membership function is represented using 

the subsequent sigma function 
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       The gray membership function is represented 

using the subsequent triangular function 
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The bright membership function is represented using 

the subsequent sigma function 
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For each pixel in each channel of the color model, 

the fuzzification process is performed and the membership of 

the three categories is calculated. As shown in Figure 3.2 

Where aK, bK, and cK are the parameters of the 

membership functions. ʋK (p) represents the membership's 

degree of the intensity of the current pixel p where, 

K∈{dr,g,br}. dr, g and br denote dark, gray, and bright  

linguistics, respectively. The defuzzification process is 

performed for determining the crisp output of the current 

pixel. By determining the center of gravity which is given by: 

 

 

 

          

             Figure 3.2 The membership functions. 
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where Q denotes the fuzzy output, v is the output variable, and 

N is the possible values of Q. In our case, the outputs of the 

membership functions are constants, so eq. 4 can be 

represented as: 
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                                                                              (5) 

where vdr, vg, and vbr are the output variables of 

dark, gray, and bright membership functions, respectively. By 

getting the final value, the final crisp output is given by 

finding the minimum between v0 and the output variables of 

the membership functions: 

min(                          )  (6)                                                                                                              

The minimum value refers to the category of the 

pixel, either dark, gray, or bright. By Applying the following 

rules, the new intensity of the pixel is found.           

IF p is dark, THEN make it vdr. 

IF p is gray, THEN make it vg. 

IF p is bright, THEN make it vbr. 

To get several effects, a series of posterized  images 

can be generated by 

 max(I, O) 

 min(I, O) 
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 α O+ (1- α) I 

where I is the original image, O is the raw output of 

the posterization process, and is the blending weight. 

4. Results & Discussion 

4.1 For Different Input Images 

In the MATLAB software first we need to read the 

image from the current folder as shown in below figure 4.1 

 

 

           

 

 

  

  Figure 4.1: Reading an image 

Image file(.jpg or .jpeg) 

After reading an image into the MATLAB, the next 

process is simulation for posterizing an image using bilateral 

filter and fuzzy logic techniques. The posterized images for 

different images for different blending weights is as shown in 

below.  

In the below figure 4.2 the first column represents 

the original image, the second column  represents the 

posterized image of blending weight α=0.3, the third column 

represents the posterized image of blending weight α=0.7, the 

fourth column represents the posterized image of blending 

weight α=1, the fifth column represents the posterized image 

for min(I,O), the sixth column represents the posterized image 

for  max(I,O).  

 

Figure 4.2: (a) The original image.  The results of the 

posterization using fuzzy logic using (b) α= 0.3,(c) α = 0.7, (d) α = 

1.0, (g) min(I,O) and (h)max(I,O). 

4.2 Comparisons with Existing Methods 

a. Adobe photoshop poster edges filter 

In this section the comparison of  the posterization of an 

image with adobe photoshop poster edges filter and our 

method is carried out. The results are shown in below 

figure4.3.  

 

 

 

 

Figure 4.3: The results of the image filter. Each row shows (a) 

the original image, the results of the Adobe Photoshop Poster 

Edges filter using posterization =0,1 and 3 in (b), (c), and (d), 

correspondingly. (e) shows the results of the image posterization 

filter. 

a. pixelated image abstraction 

In this section the comparison of  the posterization of an 

image with pixelated image abstraction filter and our method 

is carried out. The results are shown in below figure 4.4. 

 

 

 

 

 

Figure 4.4: A comparison between the image posterization using 

fuzzy logic and the pixelated image abstraction method [4]. (a) 

The original image. (b) The result of  using six colors. The results 

of the posterization using fuzzy logic using (c) α= 0:3, (d) α = 0:5, 

(e) α = 0:7, (f) α = 1:0, (g) min(I,O), and (h)max(I,O). 

In comparison with proposed and existing 

methodology, it is observed that the output of posterized 

image using bilateral and fuzzy concepts produce fewer tones 

in an image with high contrast and in a simple way. 

6. Conclusion and Future Scope 

A multi - stage iterative procedure is presented that at 

the same time preserves the edges of an image and solves the 

crisp set problem to alter an input image to a   posterized 

output image. There are numerous compensation over 

adolescent methods in the proposed method. The proposed 

method produces a cleaner output within a short  time of 

computation. Although  adolescent techniques produce 

unidentifiable outcome at very low resolutions, our approach 

can still generate iconic images that conjure up the original 

image. This way therefore represents an important move 

towards the quality of images formed by membership 

functions. In comparison with the results of the Adobe 

Photoshop Poster Edges filter, the posterisation of images 

using bilateral and fluid concepts generates images with vivid 
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colors. Once again, the posterization of images using bilateral 

and blurred concepts gives images that are more contrasting 

compared to the pixelated image abstraction. 

Other posterization techniques can be used for better 

results in the future and can be extended for different 

applications where fewer tones are required. 
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