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Abstract— This electronic document is a “live” template. 

The various components of your paper [title, text, heads, 

etc.] are already defined on the style sheet, as illustrated by 

the portions given in this document. DO NOT USE 

SPECIAL CHARACTERS, SYMBOLS, OR MATH IN 

YOUR TITLE OR ABSTRACT Inpainting is a technique of 

restoring old photographs, removing occlusion from an 

image, removing cracks from an image, reconstruction on an 

image, filling missing area of an image etc. There are lots of 

image inpainting methods available. All the methods use 

different concepts and methodology. The images are 

inpainted such that the user does not know that the image is 

repaired or restored. Here the concept of weighted-average 

algorithm is used. Here the damaged area is divided into 

smaller parts and then diffusion mechanism is used get 

surrounding of damaged area. Then the concepts like edge 

detection is used to make the inpainting faster. Then 

inpainting will done from outside to inside. 

Key words: Image inpainting, TV model, reconstruction, 

weighted-avg algorithm   

I. INTRODUCTION 

Image inpainting is an important part of image restoration, 

which aims to automatically restore missing information of 

image according to information around damaged region. It is 

mainly used for heritage conservation, restoration of old 

photographs, removal of occlusions and so on. In general, 

image inpainting methods can be divided into two 

categories: structure-based inpainting and texture-based 

inpainting. Structure-based inpainting refers to the process 

of image inpainting which employs information around 

damaged region to estimate isophote from coarse to fine and 

diffuses information by diffusion mechanism. The method 

includes the following models: BSCB model[1], TV 

model[2], CDD model[3] and elastica model[4] and so on. 

These models have a good inpainting effect on the small-

scale and non-texture damaged region such as the scratches, 

the creases and the spots and so on, but it is easy to cause 

the blurriness when they are used to inpaint relatively large 

damaged region. The above essentially solve partial 

differential equations (PDE) describing information 

diffusion, while the numerical solution of PDEs requires a 

large number of iterations, so that the inpainting speed is 

very slow. Therefore, how to improve the solution speed of 

these models has become a very valuable research. At 

present, the fast structure-based image inpainting algorithm 

has fast marching method [5] and Oliveira method [6] and 

so on. Fast marching method uses the weighted-average 

method to inpaint damaged image so that the edge-

preserving is not ideal. Oliveira method is faster, but does 

not maintain the isophotes’ directions in the inpainting 

process, and therefore it was almost no ability to restore the 

details of the edges. The methods of texture-based 

inpainting are to fill missing information by texture 

synthesis techniques, and are suitable for inpainting 

relatively larger damaged region. It can also be divided into 

image inpainting based on decomposition and image 

inpainting based on texture synthesis. 

II. EASE OF USE 

In this Image Inpainting should satisfy all of the following 

goals; Aims to fill missing pixels in unknown regions of an 

image visually plausible way (Bertalmio et at., 2000) and  

Improve the Quality of an image after image inpainting with 

less time consumption. 

III. EQUATIONS THEORY AND CONCEPT RELATED TO 

IMPLEMENTATION 

Here we present theory related to new method based on TV 

model. Image inpainting algorithm based on TV model is 

essentially a weighted-average algorithm. The smaller the 

difference between target-pixel and neighborhood-pixels is, 

the greater weight is, on the contrast, the greater the 

difference is, the smaller the weight is. Iteration is in fact a 

process of anisotropic information diffusion. Experiments 

show that there are more non-damaged pixels around 

damaged pixel ,then the speed of the diffusion is faster, 

which means the converged speed is faster and inpainting is 

also faster. Thus, this paper try to divide the damaged region 

of image into a number of layers, and then, doing the 

inpainting layer by layer. However, there is still a problem 

that there are some pixels whose non -damaged 

neighborhood-pixels is less in each layer. Therefore, it will 

slow down the diffusion speed of information and reduce the 

reliability. In order to solve this problem, a threshold T was 

set, whose purpose is to filter these pixels that are placed in 

the next layer of the current layer. At that moment, there 

will be more available information around the pixel, so 

information diffusion will be faster and stronger. However, 

the traditional image inpainting method based on TV model 

iteratively inpaint damaged pixels line by line, and it did not 

treat damaged region as a whole, which will inevitably 

result in the available information around damaged region 

has not been maximized. In particular, when damaged 

region is relatively narrow and horizontal, the problem that 

information diffusion is slow is more prominent. Therefore, 

image inpainting requires more iterations. The more 

available information around damaged pixels, the faster 

information spreading, the convergence speed is also faster. 

The following experiments will prove this idea. Fig is an 

experimental image and local pixel value of R component of 

the image, and the blank in Fig denotes damaged pixels. 

Indicate the degree of iterative times and information 

diffusion of (c),(d),(e),(f),(g) and (h) in Fig . 
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As can be seen from below Fig, the more available 

information around damaged pixels is, the faster information 

spreading is. This is the reason why computing priority in 

the paper, to ensure that iterative damaged pixel have more 

available information, making the diffusing information on 

each iteration as much as possible. Finally, convergence is 

faster.  

The inpainting template M of 3×3 is selected in 

experiments. Priority P is calculated as follows:  

A and s denote weight and the pixels in the 

template, respectively. If s is a damaged pixel, then A = 0; 

else if s is directly adjacent to the core, A = 2, and indirectly 

adjacent to the core, A = 1. Because of time consuming, a 

new image inpainting method based on TV model is 

presented tofurther improve the result of TV model. 

Research is focused on colour data since the missing blocks 

in the different channels need to be inpainted. First, the 

broken parts which pixel value is greater than 253 are found 

and the mask pixel value set to 255. The other pixel values 

of the mask image are set to zero. Then the three mask 

images are shown for three separate channels (R, G and B). 

The final mask image is added by the three mask images. 

The image inpainting method based on TV model is applied. 

original image and shows the mask image in Figure. The 

number of iterations is set to1000. 

 

 
Generally speaking, the evaluations of inpainting 

effectiveness have two ways: objective evaluation and 

subjective evaluation.The objective evaluation method was 

used for the evaluation of inpainting effectiveness, which is 

mainly from the fidelity of image restoration to be 

measured. At present, the widely used objective evaluation 

methods are: mean square error (MSE)measurement, signal 

to peak signal to noise ratio (PSNR) measurement and 

improved signal to noise ratio (ISNR) measurement and so 

on. In this paper, peak signal to noise ratio (PSNR) was used 

to evaluate the inpainting results. It is well-known that 

image inpainting is an ill-posed problem[3], which 

manifested information around damaged region is 

insufficient to fully restore missing information. In image 

processing, the most commonly used method to eliminate 

morbidness is to join regularization items, whose basic idea 

is to use prior knowledge of physical problems, adding more 

constraints to the problem, which makes the solution of the 

problem continuously depend on the observational data, and 

additional items must be in line with prior knowledge of 

physical meaning[7]. Inspired by the above, we make full 

use of information around damaged region to iteratively 

inpaint the damaged region quickly in the inpainting 

template fixed-size case. The basic idea is as follows: 

1) Step 1. Segment the damaged region.  

2) Step 2. Find the edge of damaged region.  

3) Step 3. Calculate the priority of the pixels on the 

edge and sort in accordance with the priority, if the 

priority of the pixel is greater than a certain 

threshold T, then reserve the pixel, else delete it.  
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4) Step 4. Store the reserved pixels according to the 

order of priority as a layer.  

5) Step 5. Update the damaged region. 

6) Step.6.Repeat the step 2,step 3,step 4,then step 5 

intil the area of damaged region zero. 

7) Step 7. Iteratively inpaint according to the size of 

priority from outside to inside. 

IV. SIMULATION RESULT AND IMPORTANT DISCUSSION 

By applying this algorithm we can get inpainting of an 

image faster than TV model and we can get improved result 

and accuracy will also be increased. Here we can use 

MATLAB platform for implementing the algorithm because 

this is only the platform by which we can get very accurate 

result and implementation is also somewhat easy.  

The experiments are performed with 2.20GHz Intel 

Core 2 Duo T7500 CPU and 1GB of RAM. Experiment 

results are analysed by carrying on simulated image and real 

image, also we compared the effectiveness of inpainting and 

time to inpainting both the TV model and the exemplar-

based texture synthesis technique. As can be seen from 

Table 1, Table 2 and Table 3, the inpainting speed and 

inpainting accuracy are improved by the proposed algorithm 

compared with the traditional algorithm based on TV model. 

The inpainting effectiveness of the algorithm is superior to 

the traditional algorithm. This also validates the correctness 

and rationality of our standpoint. 

Method Time (Sec) Masked Pixels 

TV Model 813.500000 12469 

CDD (Criminisi’s method) 2.6489000 12469 

Method Presented Here 5.05589 996 
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