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Abstract— Video inpainting is a vital video improvement
technique used to repair or editing of digital videos. Video
inpainting is the technique in which the damaged frames are
extracted from the entire video and after that the damaged
area is selected and this selected areas are filled by pasting
the best match patch from the neighboring or current frame
and these newly repaired frames are replaced by old
damaged frames. Video inpainting is used to remove
unwanted object and texture is reconstructed in the entire
video while maintaining the consistent flow of video. The
main objective is to generate an inpainted area that is
merged seamlessly into the video. The proposed method
involves the step preprocessing, motion inpainting and
exemplar based inpainting. The step of preprocessing
involves segmenting each frame of a video into foreground
and background, detecting the foreground objects and then
tracking those detected objects. The motion inpainting step
will fill the holes created by the occluding object by copying
information from object templates generated in
preprocessing step. The last step of exemplar based
inpainting will fill the remaining holes. The main aim of this
research is to look for improving accuracy of interframe
transition and Time.
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I. INTRODUCTION

Video inpainting is process of reconstructing damaged parts
or lost parts in video. Image inpainting is an image
completion technique to restore or complete the area of an
undesired removed object which is manually selected by the
user. Video inpainting is similar technique to that of image
inpainting except for the fact that it is applied on a video on
frame by frame basis. [1] Application of Video Inpainting is

removing unwanted object from video, video editing,
removing logos, and video restoration.

A very straightforward approach to video
inpainting is to apply image inpainting algorithm to each
frame of a video sequence. Some researchers have extended
the work in [1] from image inpainting to video inpainting
for restoring the objects and the technique is further
improved in [1]. But

This approach is inadequate because it does not

take the advantage of high temporal correlation that exists
between the video frames.
The paper is organized as follows: in section | introduction
is discussed is discussed. The proposed methodology is
discussed in section Il. Experimental Results are discussed
in section 111 followed by Conclusion and Future scope in
section 1V.

Il. PROPOSED METHOD

A. Basic Assumptions

- Foreground objects follows a repetitive motion.

- No camera motion allowed.

— The scene essentially consists of stationary
background with some moving foreground.

B. Flow of Proposed Method

Fig. 1 shows the flow chart of the proposed method. In this
approach first input video is passed through the background
subtraction module. The result of the previous step is set of
foreground blobs. Then moving object segmentation is
performed for two purposes: first it performs the
Segmentation of foreground blobs into constituent objects
and then it links objects from frame to frame. The objects
which are segmented, or the object templates, are stored in a
database.
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Next, user give mask as input which is object is
inpainted or removed from input video. In this proposed
method takes only static background and moving
background. The flow of proposed work involves the step is
that first input video is passed from foreground extraction
or background subtraction step, then the output of the
previous step is set of foreground object or blobs then detect
the foreground object then track the object each and every
frame. After tracking specified the target object which is to
be removed and user manually select the target region which
is to be removed. After that occlusion is present in video
frame then apply the runtime object inpainting and if
occlusion is not present in video frame then apply the
exemplar based inpainting. And finally combine the output
of the previous two step and display output as a video.

Figure 1.3 shows the flow of the proposed
method.In proposed method give input as a mask region,
which is removed. Then moving object segmentation is
performed for two purpose first is that segmentation of
foreground object or blobs into small or constituent objects
and then link object frame by frame.segmentated object
stored in a database which is used during inpainting
occluded object.

C. Background Subtraction Module

In this module foreground and background segmented.
Using gaussion mixture model background subtraction
preformed. Gaussion mixture model work well when
background variation is present and if large illumination
change. Gaussion mixture model defines the observing
probability of current pixel value.

D. Object Detection and Tracking

After a background subtraction module detects the object
then, track the object frame by frame. Kalman filter is used
to track the object frame by frame.
Kalman filter basically contains the two step first is time
update and second is measurement update.

- Time Update equation

- Measurement Update equation

The time update step is known as a predictor and

measurement step is also known as a corrector. Predictor
step predicts the future step based on current observation.
And corrector step correct the current step and it is also
responsible for the feedback loop. Kalman filter predict the
past, present and future step.

E. Target Removal

Target Removal is specified by the user which is to be
removed from the video after target removal fill the hole
region using exemplar based inpainting and runtime object
inpainting exemplar based method is used to inpaint the
background and runtime object inpainting is used to inpaint
the foreground object.

F. Runtime Object Inpainting™

If the occlusion is present in the input video at that time use
the runtime object inpainting method. Euclidian distance is
used to find the start of the occlusion. Then we calculate the
distance between objects in each frame. Suppose the objects
are denoted by O; and with position (X;,Y;) and O;,; with
position (X.1,Yi+1) then distance between them is calculated
as:

D (0. Di-1)=\/'l?i1--1-}ii)l‘ (Yier-Yy)?

Where (X, Y) is the center position of an object.
Source_frame=traverse to the frame from which
occlusion is about to start;

- For each frame of input video

- If (D(0O;, Oi1) > T) [lobjects without occlusion
Match the object which is to be inpainted in
Source_frame with the one in current frame;

- Frame_no = frame no. of the frame with best
matched object returned by above matching;

-  Endif

- End for

- For each frame of input video

- If(D(O;, Oi) <T) /ldamaged frames or the
frames with occlusion

= Get the frame with frame number “Frame no”;

- Inpaint the damaged object with the matched object
in this frame;

- Increment the Frame_no to pick up the next
candidate frame for inpainting the object;

- Endif

- Repeat until all the damaged frames are processed

- End for

G. Exemplar Based Inpainting !

The Exemplar method can essentially replicate both texture
and structure. However, the success of the method depends
highly on the order in which the filling proceeds. The
procedure involves selecting a target region to be filled. The
size of the template window is specified as a 9x9 pixel
window. After the target region and window size have been
decided on, we calculate the confidence term and the data
term. Each pixel, in the algorithm, has a specific color value,
and a confidence value that represents the confidence in the
color value. Furthermore, patches along the fill front have a
priority value which establishes the order in which the
patches are filled. The general structure of the algorithm is
as follows —

Say we start with a patch, centered at point ‘p’. The
priority of this patch is calculated as:

P(p)=C(p)*D(p)

Where C (p) is the confidence term and D (p) is the

data term, calculated as:

C ) =2awral (@
Ty

Here, 'V, defined as the area of the patch, and is the
normalization factor. We calculate the priorities for all
patches along the boundary of the fill region. The
confidence term, C(p), helps in filling those patches first
which have more of their pixels filled in already, either
because they were never part of the target region, or because
they were filled in earlier. The data term D (p), gives
patches that have higher color gradients a higher priority.
Thus the priority with which we fill a patch depends on how
many pixels are already filled in within that region, and how
high a color gradient exists within that patch As the filling
process goes on, the pixels towards the target boundary or

D (p) = AL ny

L
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contour will have higher confidence values, and will be
filled before the pixels at the center of the target region
which have lower confidence values. The Data term D (p)
depends on the isophotes hitting the contour on each
iteration.

I1l. EXPERIMENTAL RESULT

In this section we present the results of our algorithm. we
will provide results of static object inpainting and moving
object inpainting.The input video dataset jumping girl has
been downloads from!?!:

Input Frame

Output Frame

IV. CONCLUSION AND FUTURE WORK

In this paper, the proposed method is being implemented
and inpainting concept is incorporated and results are found
to be improved. The specified dataset is used. The
background is filled by exemplar based method and the
foreground is inpainted by runtime object inpainting
algorithm in which we have handled partially occluded
objects and fully occluded objects at the same time, thereby
reducing the effort of segmenting the partially occluded
objects and fully occluded objects into different groups and
handle them separately.Also our work in this paper is for
stationary background videos. We will extend this work in
future for dynamic background videos.
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