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ABSTRACT

Interactive Object Segmentation plays a major role in Image segmentation. Various interactive approaches
have been proposed with the help of user mouse clicks and mouse strokes for maximum user intervention. In this
work we present an approach which is very simple. The user can retrieve the desired object by using the name of the
desired object. The user can query the database to gather exemplars of the object. Object proposals and location prior
play a major role in object localization. These play a major role in object selection with a energy minimization
framework. Segmentation is taken care of with the usage of NRCA. This method shows better results on desired
object retrieval.

KEY WORDS: Object segmentation, Image segmentation, Image localization.

1. INTRODUCTION

Object segmentation plays a vital role in image processing. Image editing task is important in this regard.
Refinement in segmentation is required to easily retrieve the desired object. Object detection also aims at getting
user input in the form of mouse events like clicks or touch to easily retrieve the desired object. Magic Wand enforces
the user to choose the image using mouse click and select the pixels up to some tolerance levels. Intelligent scissors
is used to trace the boundaries of the required object. Graph cut methods helps in placing the bounding box around
the object, and strokes are used to locate the mistakes around the object. Segmentation uses stoke based methods
where similar objects are collected for a common object. Factors like complexity, background color distributions,
and complex image boundaries makes more user interaction to accurately select the object.
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Figure.l. Input image and object segmentation using our approach

The main objective of this work is to reduce user effort in object selection (Fig.1). This task is achieved by
allowing the user to search verbally in a natural language image processing engine or by typing the name of the
object into a search box. Our Method aims at taking a step forward in image editing via natural language input. Our
approach can select small objects and potentially weak saliency objects and objects with several salient objects.

Obiject selection is made very simple where a user specifies the class of the object to select in an image. No
training is required for the detector for every class of object which the user wishes to recognize. Two types of image
search is performed.

e Classify the object proposals in the input to check whether the selection class is present or not.
e Providing Localization information and appearance models to select the object.

A text based image search eg. GOOGLE is used to collect relevant images containing instances of the
selection class. This relevant images we call as positive. Irrelevant images that do not contain the selection classes
are also gathered. These images we call as negative. Final selection is done by using the object proposals. These are
likely to correspond to the desired object. The above said object proposals helps in computation of location prior and
appearance models that are combined in an energy minimization framework and are utilized to compute a final
selection.

Object segmentation is very important in the viewpoint of object detection from an image. First and foremost
concern in this regard is to convert the color image into gray scale image and then subdivide into different parts.
Then pattern matching is done for every part and compared with image dictionary. These matches are identified and
combined to form a segmented image. This paper focuses on NRCA which refines the cluster center value at each
iteration.

2. MATERIALS AND METHODS

Previous state of the art methods used for object selection with maximum user interaction have not been
fruitful in addressing the selection of named objects. The main objective of our approach is to provide ways and
means for interactive object selection.
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The main objective of our approach is to select the needed object from an image using the “salient” feature
of the image region. The energy function is optimized to determine the salient feature of the image. Pixels are said
to salient if they are seen in regions which are highly contrast. We have used the tag based selection approach from
to reduce the user effort in selecting an object. Then segmentation process is initialized using Grab cut method. These
related works serve as baseline for our approach.

Semantic object segmentation by in the existing system introduces a tag based selection approach which
reduces the user effort which is required to select an object. Aspects of segmentation and midlevel clustering which
decides the homogeneity of a sub region is found.

Object detection is the next important task. Since object detection localizes a object with a bounding box, it
could easily be used to provide a bounding box, around a desired object. Then segmentation process can be initialized
using Grab cut method. This work is a baseline for this approach.
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Figure.2. User input, Positive Exemplars and Localization process

Co segmentation methods operate on multiple input images. A common object is selected in each image.
These approaches can be used for our work by querying the Internet and the results can be used to perform co
segmentation on the results and the query image. Co segmentation is performed by computing sparseness, saliency
over the optimization result of a function.

In this work the user takes as input a picture using the tag based search. Then using the different object
classes, formulates the object proposal. The object proposal is used to calculate the location prior. This is very
important for location identification. The paper focuses on iterations between localized image retrieval and selection
based on estimation. The selection is based on voting scheme which depends on image search localizations and is
refined using iterative graph cuts.

Our method can handle object classes with larger appearance variations and objects that are less rigid than
the typical product objects since our method warps the retrieved images to the query images.
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Figure.3. Database with Positive Exemplars
Overview: Our approach takes as input the name of the object as shown in Fig.2. Using the input tag we perform a
text query into the image database to gather exemplars pertaining to the object. Both Positive and negative exemplars
are collected and preserved in image database. The image is divided into object proposals and queries pertaining to
these object proposals are sent to the image retrieval database for validation of the object.

We estimate the location of the object with respective exemplars based on the potentially contained object
proposals for any desired object. SIFT Flow based image warping is used. This gives the location prior with the help
of the output obtained from mask transfer. Location prior is used to obtain image specific object and background
models. Our approach focuses on combining the image specific appearance model and location prior within a
minimization framework. Grab cut methods are used to get the required localization framework.

Localization: Our aim is to obtain the location prior using the tag of the object. We collect the positive and negative
exemplars and create a image retrieval database. We divide the target image and validate the object proposals. SIFT
flow is used to transfer the location information. It also uses validated Exemplar data for respective target images.
Exemplar Retrieval Database: Once the input is obtained from the user in the form of input tag, we examine the
appearance of the object. We collect positive and negative exemplars and create a large database.

Only the positive exemplars contribute the large database. Negative images are also gathered. We attempt to
do improvements in our localization by foreground extraction of the required object and by elimination of false
positives from the database.
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We use a retrieval system which is capable of handling rotation, scaling, appearance deformation etc. SIFT
visual words are used to calculate the similarity method. Indexing of the images from database, querying from the
database and retrieval of the objects and calculation of localization are done simultaneously (Fig.4). Positive and
negative exemplars are used for localized search. SIFT Features needs to be computed before creating an inverted
file. This file is very important for faster voting map generation and image retrieval.

Retrieved Images

Figure.4. Object retrieval

Detection via Object Proposal Validation: With the object proposal we query the database to find the positive
exemplar. Voting map uses a retrieval framework. VVotes are casted on the corresponding voting maps once the object
center locations and scores are determined. The similarity scores of all the exemplars and the potential location of
the objects in the exemplars are ranked. We take the top t exemplars for validation.

Voting is casted to the maximum. Classification of the object proposal takes place. Classification is done if
the top t exemplars are positive. The object proposals are considered to be belonging to the object. Fig.5, shows the
positive results.
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Figure.5. Validation, Green box indicates positive results and red box indicates negative results
Location prior: The location of the pixel for each object proposal is transferred based on the positive retrieved
exemplar. We utilize saliency to compute object proposal. The best positive exemplars are considered for
segmentation transfer. Saliency map is computed. The output of this computation is used to find the soft segmentation
mask. SIFT flow warping is used to transfer this mask to the corresponding object proposal. All masks are aggregated
on the target image and re-normalized to lie between [0,1]. Fig.6, shows the process.

Figure.6. Mask Transfer

Segmentation: We compute a binary segmentation of the desired object with the retrieved positive exemplars and
the location prior for each positive object proposal. We handle the segmentation problem in a classic energy
minimization framework. We update our model at every iteration so as to minimize the energy framework.
Algorithm 1:

o Energy function is determined by using the input from the appearance model and the exemplar data.
Formulate the pair wise potential.
Evaluate the potential to find the color of the pixel.
Use Location prior to find the foreground and background for the desired selection.
Positive exemplars contribute to Appearance model.(APM)
Input of (APM) is used to find the location prior of an object.
Check for the probabilistic nature of the soft segmentation obtained.
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Super Pixel Formation: The properties of a image are vital when we take into account the brightness, color and
value of the pixel etc., We can reduce the computation overhead by converting pixel s into a super pixel. The main
advantage of the super pixel is to provide the improvements in accuracy. NRCA is very useful to get a refined
retrieved image.

NRCA: This algorithm focuses on refining the cluster center value. It takes step by step iteration to perform this.
The input to this algorithm is super pixels K which all are of the same size. This is obtained as a result of binary
segmentation. The approximate size of each super pixel is N-K. There is a super pixel center at every grid interval.
The location of the center can be calculated by using sgrt (N/K).
Algorithm 2:
o lterate when | value lies between 0 and N.
If i pixels are not visited, then process it.
Create a new cluster and add the value of i to it.
Assign the value for WZ.(size of the window)
Check adjacent to i to determine the similarity.
Add all the similar pixels which are adjacent to i into the clusters.
Mark i and other pixels in cluster as visited
Exit from iteration
o Determine the boundary for the clusters.
Over Segmentation: Over segmentation is a process where objects are divided into different subparts. This method
aims at dividing the object into various micro subparts which is needed to perform segmentation. These subparts
called segments are uniform and they constitute the super pixels. Here the dissimilarity is estimated for each segment
and hence reduces the complexity of computation.
Algorithm 3:
e Iterate within a a loop for every cluster Cluster;
Iterate within another loop for every Clusterj
Adjacent to Clusteri
if (dist(Clusteri,Clusterj), threshold))
Then modify the values of Clusterj and Clusteri..
End the iteration.

3. RESULTS
We have presented results of various datasets based on qualitative and quantitative results. We have shown
the quantitative results of the MSRC dataset in Table.1. We can see that our approach leads to better results when
compared to the other state-of-art approaches.
Tablel.Results on MSRC dataset, Comparison of our approach against other state-of-art methods

Class | Our approach | MSRC dataset 1 | MSRC dataset 2 | MSRC dataset 3
bike | 56.3 54.1 43.3 29.9

bird | 61.1 67.3 47.7 29.9

car 66.9 66.7 59.7 37.1

cat 71.2 66.2 31.9 28.7

chair | 59.8 62.2 39.6 28.7

cow |78.1 79.4 52.7 33.5

dog |70.1 67.5 41.8 33

4. CONCLUSION

In this work we have tried a new approach where tag based object selection and object segmentation using
NRCA are done. Our approach adopts a simple method for object selection. The name of the object alone is used for
object selection. Exemplar based localization method plays a major role for identifying the class of objects and
validation of these classes. Location priors along with MRF framework helps in object localization. Our result shows
that our approach is better with state-of-the-art on different other datasets.
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