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Abstract—Main rationale of image enhancement to 

improve some feature of image to make visibly better one. 

Here we introduce image should be enhancement using 

Different kind of techniques, some kind of features and 

also add proposal. Texture synthesis can be used to remove 

undesirable artifacts in Images such as scratches, wires, 

pops, or scrambled regions. 

          We present a patch-based Texture Synthesis and 

Pixel Based Texture Synthesis for synthesizing textures 

from an input sample texture. Using Both of these methods 

noise is removed, add smooth edges, and clean the color 

image, Add Density more.  

Keywords- Enhancement,Texture Synthesis, Pixel Based 

Texture Synthesis, Patch-based Texture Synthesis. 

 
I  INTRODUCTION  

Texture is an everywhere understanding. We present a well 
again Enhancement program, that use interpolation algorithm 
to read in an image z and produce an image z2 of twice the size 
with improved factor. By this algorithm does not add any extra 
details of image. 

Texture Synthesis: 

     Texture synthesis method starts from a sample small image 

and attempts produce a large non repetitive, a texture with a 

visual appearance similar to that sample. Texture synthesis 

techniques can be broadly categorized as either explicit or 

implicit [4, Chapter 2]; an explicit algorithm generates all the 

texture samples directly while an implicit algorithm answers a 

query about a particular sample without computing the whole 

texture.  
     The goal of texture synthesis can be stated as follows: 

Given a texture sample, synthesize a new texture that, when 

perceived by a human observer, appears to be generated by the 

same underlying process. 

The major challenges are: 

Modeling: How to estimate the texture generation process 

from a given finite texture sample. The success of modeling is 

determined by the visual fidelity of the synthesized textures 

with respect to the given samples. 

Sampling: How to develop an efficient sampling procedure to 

produce new textures from a given model. The efficiency of 

the sampling procedure will directly determine the 

computational cost of texture generation [1]. 
 Application: 

(a) Distorted synthesis: 

Using a random order of visit of the output pixels and          

modifying the shape of the current neighborhood 

according to the local distortion of the output image, the 

synthesis is produces images with both the texture 

information and the distortion one. 

(b) User control: 

     Using a image painted by the user instead of the random 

     Noised image, with few modifications of the algorithm of 

     Ashikhmin or other method , it is possible to force the 

     synthesis to collocate the different features of the texture in  

     different places of the output image. 

II. EXISTING  METHODS 

Tiling: 

     Using these method generate a large image from a sample 

image is to tile it. This means multiple copies of the sample 

are simply copied and pasted alongside. The effect is rarely  

suitable.[2]. 

 

Stochastic Texture Synthesis: 

     Texture synthesis can be useful in a variety of images 

Which need the replacement 

of large areas with stochastic textures. This technique, 

however, is useless for images 

that need the replacement of areas with structured texture. 

These algorithms perform well with stochastic textures only, 

otherwise they produce completely unsatisfactory. results as 

they ignore any kind of structure within the sample image. 

 

Single purpose structured Texture Synthesis: 

     In this use a fix procedure to create an output image. They 

are limited to a single kind of structured texture. For example, 

a single purpose algorithm could produce high quality texture 

images of stonewalls; yet, it is very unlikely that the algorithm 

will produce any viable output if given a sample image that 

shows pebbles. 
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Pixel-Based Texture Synthesis: 

     A pixel-based method has a tendency to blur features or to 

Grow small-scale structures in synthesized textures.[3] Here 

Iteratively, choose a pixel next to one that is already filled in. 

In that find the patch from the original image most similar to 

the nearby filled in pixels. Here use D=distance. Then find the 

set of patches of distance (1+ε) D.[5] 

Patch-Based Texture Synthesis: 

     These methods protect global structure by generating the 

texture on a per-patch basis, and then in most cases attempt to 

repair the patch overlap regions using different strategies. In 

scan line order, the algorithm selects, for each output patch, a 

similar patch of pixels from the input texture, constrained by 

overlap with the already synthesized result. It then performs a 

minimum-error-boundary-cut (MEBC) within the overlap 

region of adjacent texture patches to reduce artifacts.[6] 

III   IMAGE ENHANCEMENT BY TEXTURE SYNTHESIS 

     Image enhancement using texture synthesis combines 

interpolation, classification and texture synthesis to enhance 

low resolution imagery, particular aerial imagery. In that input 

as low resolution source image and several high resolutions 

sample textures. The output is high resolution image. 

 
Figure 1: Image Enhancement by Texture Synthesis 

      (a) Original Photograph (b) Sample version of Image   

      (c) Enhanced version of Image 

IV  LITERATURE  SURVEY 

      Various literatures have referred for basic understanding 

and analysis of structure with Texture Synthesis. Some of that  

are summarized below. 

 

Image Replacement through Texture Synthesis 

 

      Image replacement technique based on Heeger and 

Bergen’s texture synthesis algorithm[7]. Photographs and 

images often have regions which are in some sense flawed. 

Image replacement algorithm, Texture-Replace, is illustrated 

in  below Figure .[15] 

         
      (a) Input Image                             (b) Output   Image 

            Figure 2: Example of Image Replacement 

 

Deterministic Texture Analysis and Synthesis using Tree 

Structure Vector Quantization 

 

     The synthesis process can be described by the following  

pseudo code: 

1. Loop through all pixels (x, y) in the output texture in raster 

scan order. 

2. Collect the neighborhood vector, Nx,y, of pixel (x, y). 

3. Assign F(Nx,y) to be the synthesized color of pixel (x,y). 

 

                       
Original Texture                                 Synthesized Texture 

     Figure 3: Texture Analysis/Synthesis Algorithm 

 

     Using Texture Analysis and Synthesis, generating high 

quality texture images the key advantage of this approach is 

that it can efficiently synthesize a wide variety of textures. Our 

algorithm is also easy to use: only an example image along 

with a few parameters is required to generate a new texture of 

any size and shape.[9] 

     Because the set of local neighborhoods N (pi) is used as the 

primary model for textures, the quality of the synthesized 

results will depend on its size and shape. Intuitively, the size 

of the neighborhoods should be on the scale of the largest 

regular texture structure; otherwise this structure may be lost 

and the result image will look too random.[10] 

 

Real-Time Texture Synthesis By Patch-Based Sampling 

 

      Super texture can be synthesized in real-time. We propose 

Algorithm is a patch-based sampling scheme, and the 

advantages of patch-based sampling are Quality and Speed. 
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Speed: For synthesizing textures of the same size and 

comparable (or better) quality, our algorithm is orders of 

magnitude faster than existing texture synthesis algorithms, 

including TSVQ-accelerated non-parametric sampling. As a 

result, high-quality texture synthesis is now a real-time 

process on a midlevel PC.  

Quality: The patch-based sampling algorithm synthesizes 

high-quality textures for a wide variety of textures ranging 

from regular to stochastic. Like, that is also a greedy algorithm 

for non-parametric sampling. For this reason, algorithm 

continues to synthesize high-quality textures even when and 

cease to be effective. For natural textures, the results of patch-

based sampling look subjectively better.[11] 

 

Real time image enhancement using texture synthesis 

 

     It combines interpolation, classification and patch based 

texture synthesis to enhance low resolution imagery. RETS 

uses as input a low resolution source image and several high 

resolution sample textures. The output of RETS is a high 

resolution image. 

Image Interpolation: Interpolation is the primary technique 

used for image scaling. Image scaling is the process of taking 

a source image and extending it to create a large image. The 

primary problem with enlarging images  

using interpolation is that the large result contains the same 

amount of discrete data as smaller source image. 

 

V ANALYSIS OF LITERATURE SURVEY 

 

No Title  Summary Method 

1 Image 

Replacement 

through 

Texture 

Synthesis 

provides a new solution to the 

image replacement problem for 

a certain class of images. 

Stochastic 

2 Deterministic 

Texture 

Analysis and 

Synthesis 

using Tree 

Structure 

Vector 

Quantization 

 

Advantage of approach is that it 

can efficiently synthesize a 

wide variety of textures. At the 

same time, it is simple to 

implement since the most 

complex component is tree 

structure VQ. 

Pixel 

3 Composite 

texture 

Synthesis 

Segmentation uses fixed filters, 

which are texture- and mutually 

independent, while the 

synthesis uses an optimal 

texture and mutually dependent 

pixel pair type selection 

obtained during the analysis by 

synthesis procedure. 

Pixel  

4 Fast Texture 

Synthesis 

using Tree-

structured 

Vector 

Quantization 

 

Texture synthesis method is its 

low computational cost. This 

permits us to explore a variety 

of applications, in addition to 

the usual texture mapping for 

graphics that were previously 

impractical. 

Patch 

5 Synthesis 

Algorithms 

Patch based approach can 

produce better synthesis results 

while requiring less 

computation. 

Patch 

6 Real time 

image 

enhancement 

using texture 

synthesis 

 

Combination of Interpolation 

and patch based texture 

synthesis to enhance low 

resolution images while they 

are being large. 

Patch 

7 An efficient 

Texture 

Synthesis 

Algorithm 

based on WT 

An algorithm to speed up 

texture synthesizing using WT 

technique using patch based 

texture synthesis. 

Patch 

 

VI      METHODOLOGIES 

 

Pixel Based Texture Synthesis 

 

     Pixel-based multi-resolution texture synthesis algorithm, 

which is based on a non-parametric sampling method. It also 

assumes a Markov random field texture model, which means a 

pixel value at a certain location only depends on its immediate 

neighborhood.[12] When choosing the value of the next pixel 

in the output image. 

 
                   Figure 4: Match neighborhood Pixel 

the algorithm uses the populated portion of the pixels 

neighborhood to exhaustively search for the best matched 

region in the sample image. synthesizing texture in raster 

order. If pixel (i,j) has the most similar neighborhood, the 

value of pixel (i,j) in the sample pyramid is assigned to pixel 

(x,y) in the result pyramid. 

      The Flow diagram of Pixel Based Texture Synthesis 

 Show in below figure. 
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Figure 5: Flow of Pixel Based Texture Synthesis 

 

 

Implementation: 

      In that first taking a one image and then add some noise in 

that image and taken that image as input image. Then after 

removing the noise from that input image and get the 

outputimage. Here taken noise patch is fixed size. 

     A pixel value at a certain location only depends on its 

immediate neighborhood. In this approach, for a certain 

percentage of the selections we use the next column neighbor 

pixel.There are two common steps: 

a. Searching for the best match for the current output 

neighborhood within the sample texture 

b. Merging a patch or a pixel with the synthesized output 

texture. After this two steps we are getting image in which 

noise is not present and that is output image. 

 
             Input Image                        Pixel Output Image 

Figure 6: Remove noise in Pixel Based 

 

Patch Based Texture Synthesis 

     The method synthesists a new image by stitching together 

small patches from the sample image. The method in 

synthesists a result image block by block in raster order. 

Square blocks are used to capture the primary pattern in the 

sample texture. 

       The Flow diagram of Patch Based Texture Synthesis 

  Show in below figure. 

 
Figure 7: Flow of Patch Based Texture Synthesis 

 

Implementation: 

      In patch based approach synthesis the result image by 

stitching together small patches selected from the sample 

image. In this method synthesiss a result image block by block 

in raster order. Square blocks are used to capture the primary 

patterning the sample texture.  

There are two common steps: 

a. Searching for the best match for the current output 

neighborhood within the sample texture 

b. Merging a patch or a pixel with the synthesized output 

texture. 

 
Figure 8: Pixel in Patch 

 

 
                Input Image                    Patch Output Image 

Figure 9: Remove noise in Patch Based 

 

Noise Comparison in both methods 

     Compare the output of both methods then we conclude that 

Patch Based Texture Synthesis is better than Pixel Based 

Texture Synthesis because in Pixel Based Texture Synthesis 

some noise is not completely removed so possible some 

information is lost. Compare to Pixel based texture Synthesis 
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good effect is getting after removing the noise in Patch Based 

Texture Synthesis. 

     In Pixel Based Texture Synthesis some Information is lost 

because of different size of patch is taken. Using Patch Based 

Texture Synthesis information is not lost and give better 

output than the Pixel Based Texture Synthesis. 

Program Complexity 

      In Pixel Based Texture Synthesis taking One by one pixel 

and then find its near neighbor pixel and replaced it. So, 

program complexity is theta (n2).In Patch Based Texture 

Synthesis taking a group of pixels. so not taking one by one 

pixel so complexity is theta(n2)/x where x is a patch size. So, 

Patch Based Texture Synthesis complexity is less than Pixel 

Based Texture Synthesis 

 

VII CONCLUSION 

 

      Patch Based Texture Synthesis is better than Pixel Based 

Texture Synthesis. Using Patch Based Texture Synthesis 

removed noise better than Pixel Based Texture Synthesis. 

Sometimes some information will be loss in Pixel Based 

Texture Synthesis Compare to Pixel Based Texture Synthesis 

loss of information is less in Patch Based Texture Synthesis. 
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