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Abstract

This paper describes 3D object searching mechanism and methods which mainly focuses on query interfaces and their
corresponding model/query representations, matching methods and algorithms. Many 3D models are available online but finding
the right tool requires great effort, time and resources to develop a high quality 3D model. However finding the right model is
not easy as they are scattered across the web on different repository sites, project sites, and personal homepages. It presents a
new approach to 3Dimensional object recognition by using an Octree model library (OML) I, 1l and fast search algorithm [1].
The fast search algorithm is used for locating four pairs of feature points to estimate the viewing direction on effective 2 level
database. The best direction is decided by searching for the four pairs of feature points between the input image and image
projected along the approximate viewing direction. The input shape is found by matching it to the projected shape. The
complexity of proposed method is shown to be O(n 2) in the worst case, and that of the simple combinatorial method of O(m4 ,
n2 ), where n and m denote the number of feature points of the 3D model object and the 2D object, respectively.

Keywords: 3D object, 3D object matching, OML 1 11, 3D search model, Octree model, Fast search algorithm

I. INTRODUCTION

Computer technology has changed remarkably, which has a positive influence on the image processing community, such as
computer vision, pattern recognition and image understanding. At the same time, computer vision technology has also developed
rapidly. Computer vision gathers physical objects of the real world, based on the data that are taken through a variety of sensors
and carries out optical recognition that describes an object with those, which are necessary for a computer to make decision.

Matching process is very complicated hence, the wide use of 3D searching equipment has been seriously restricted. Internet
does not just contain text pages, but a lot of non-textual data as well, such as images, sound files, or CAD models. Many
specialized search engines have been developed.

One such non-textual data type is the 3D searching model which is the basic building block of many operations in 3D
computer graphics applications. 3D models are mainly used in Computer Aided Design (CAD): a designer uses a 3D modelling
tool to create a 3D representation (i.e. a 3D model) of a new product. This model can then be visualized in different colours and
lighting conditions. It can also be used as a blueprint for guiding the subsequent manufacturing process. Because making such a
high quality 3D model takes a lot of time and effort, it would be useful to have the option of reusing and possibly adapting
existing 3D models. The number of existing 3D models is already large, and we expect this to increase at a growing rate for
mainly three reasons. First, high-performance graphics hardware has become very affordable which creates an increased demand
for 3D models to be used in applications such as games, online stores, scientific visualizations, and so on. Second, it is becoming
easier to create 3D models by using new and improved methods to make models from the real world and new modelling
equipment. The improvement also enables many more people to use these 3D modelling tools to create 3D models themselves.
Third, a lot of these 3D models are available on the web for free download. An objectin 3D system may have a totally
different 2Dimensional image. Object Centred Models that use less 2D pictures to explain a 3D object are projected one in all of
them [1]. The octree model is an efficient representation tool for 3D objects. The main benefit of the octree model is its ability to
represent complex objects with simple cubic cells [2]. An Octree model has excellent spatial division information as compared
with the general spatial division method. The general method uses division angle according to latitude and radius. So division
data is different according to objects’ shape, after all the data structure is very complex, but octree model has regular division
data in 3D coordinates. To recognize a 3D object, a 3D object is abstracted from a 2D object, which is actually an image centred
on an observer, and then compared to the octree of a standard 3D object. Only partial recognition is possible for the limited
information from the 2Dimensional image. Therefore it is not possible to identify a 3D object with a single 2D object [3].

Il. RELATED WORK

Data retrieval and analysis have been a very active area of research. The most obvious examples are text search engines which
has become part of our daily lives. However, content-based retrieval and classification systems have also been developed for
other multimedia data which includes audio, images, and video. Extraction of data dependent on shape has been observed in
several fields, including computer vision, computational geometry, mechanical CAD, and molecular biology. However, most
prior work has focused on 2D data. Many image matching systems allows a person to sketch and find similar images based on
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factors such as colour, texture, and shape similarities. Most shape identifiers for 2Dimensional contours cannot be extended to
3D surfaces and efficient matching algorithms based on dynamic cannot be applied to 3D objects [4].

As a result of this drawbacks, methods that match shapes using geometric hashing or deformations are more difficult in
3Dimension. Shape based recognition of 3D objects is a main problem in computer vision. Meanwhile, fixing degenerate models
is a difficult open problem. In 3Dimensional object models, most shape analysis work has focused on registration, recognition
and pairwise matching of surface meshes [4]. For instance, representations for registering and matching 3D surfaces include
extended Gaussian images, spherical attribute images, harmonic shape images, shape Contexts, spin Images. Volumetric
dissimilarity measures based on wavelets or Earth Mover’s Distance assume that a topologically valid surface mesh is available
for every object. Methods to calculate these representations are mainly time consuming and sensitive to minute features. Others
only support queries based on text and file attributes. To our knowledge, no previous system has:

1) indexed a large repository of computer graphics models collected from the Web,
2) Supported 2D and 3D sketching interfaces for shape based queries, or
3) Studied interactions between text and shape in the search for 3D data. These topics are investigated in this paper.

I11. SYSTEM ORGANIZATION

The organization of our system is shown in below figure. Execution process is divided in four steps which are crawling,
indexing, querying, and matching. The first two steps are done offline, while the other two are done for each user query.
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Fig. 1: System Organization

1) Crawling:

The process by which the 3D model scattered on the web are collected to build a database [5].We build a database of 3D models
by crawling the Web. 3D data represents a very small percentage of the web and high quality models represent a similarly small
percentage of all 3D data.

21 Indexing:

We compute indices to retrieve 3D models efficiently based on text and shape queries [5].

JJQuerying:

Allows a user to search interactively for 3D models. It can be done on text keywords, 2D sketching, 3D sketching, model
matching, and iterative refinement. We find that methods using both text and shape together produce better results than either
one alone.

41 Matching:

The process by which the shape descriptor of the query model is found and compared with the shape descriptors of models in
database to fetch matching model.

A. Shape queries

A defining attribute of a 3D model is its shape. It therefore makes sense to allow the user to query using shape, for example, by
providing a rough sketch of what the desired object looks like. The user may submit an existing 3D model, either by following:
1) Selecting a 3D model that was the result of a previous search

2) Uploading a local 3D model file.

3) Created from scratch, using a simple online 3D modelling tool [6].

The most straight-forward shape-based query interface is to provide the search engine with an existing 3D model and ask it to
retrieve similar ones. First, the user may type the name of a file to be uploaded from his computer and then the system searches
for 3D models with similar shapes. This method is useful for finding more objects of the same type or for finding more instances
of a specific 3D object (e.g., checking for illegal copies of a proprietary model). Second, the user may search for models with
shapes like one returned in a previous search by clicking on the “Find Similar Shape” link under its image on a results page. This
method is useful for iteratively refining searches to home in on a specific class of objects. The main problem in using this
3Dimensional shape based matching queries is to find a computational representation of shape for which an index can be built
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and geometric matching can be performed efficiently [7]. The following properties are desirable for a shape identifier. It should
be:

1) Quick to compute,

2) Concise to store,

3) Easy to index,

4) Invariant under similarity transformations,

5) Insensitive to noise and small extra features,

6) Independent of 3D object representation, tessellation, or genus,

7) Robust to arbitrary topological degeneracies, and

8) Discriminating of shape differences at many scales.

&. Sketch Queries

A sketch-based query interface is proposed for retrieving 3D CAD models [8]. Shape similarity queries is only possible when
there is already a representative 3D model. In some cases, he will be able to find one by using a text search. However, in other
cases, he will have to create it from scratch. A question that arises is “what type of modelling tool should be used to create
shapes for 3D retrieval queries?” [9]. Instead of providing a tool which is a trained to create models with exquisite detail and
smoothness properties, our motive is to allow users to specify coarse 3D shapes quickly. In particular, the interface should be
easy to learn for first time visitors to a website. This requirement rules out almost all 3D modelling tool available i.e. it wouldn’t
be required for everybody who wants to use a 3D object search engine to take a 3 week training course to learn the complicated
menu structure of a commercial CAD tool. Second approach was to draw 2D shapes with a pixel paint program and then have
the system match the resulting image to a 2D projection of 3D object. The main advantage of this approach is that the interface is
easy to adapt [10].
The main difficulty in using this approach is to develop algorithms that match 2D sketches to 3D objects.

€. Text Queries

Other approach is searching for 3D models by matching keywords in their textual descriptions. For this feature, we construct a
document for each 3D model. The text in that document includes the model filename, the anchor and nearby text parsed from its
referring Web page, and ASCII labels parsed from inside the model file.

1V. NEW RECOGNITION ALGORITHM

The algorithm proposed in this paper, finds contours through the segmentation of an input image and extracts its feature points. It
also locates at high speed, the four distinctive feature points among the model images produced by the octree model and detects
the image that is similar to the input image. The viewing direction model is created with the octree and compared to the input
image to determine whether they match each other.

It is possible for an octree model to describe a 3D object in a hierarchical form. An octree can be generated directly from 3
orthogonal 2D images with a volume intersection algorithm, while the 2D object image from a random viewing direction can be
composed from octree structure by adding surface information of a 3D object. An octree is developed by volume intersection
algorithm, and the basic principles are as follows: Every node of the three orthogonal quad tree nodes is extended to the
coordinate system of the node in the space; If the three nodes of the quad tree which are related to an intersected voxel in the 3D
space, are all black nodes, the voxel is determined as an object node of octree, and if more than one node is white, it is not an
object node. For all voxels in the 3D space, this process can be applied in layers, and the octree is generated automatically.
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Fig. 2: Fast 3Dimensional object recognition algorithm and generating Octree Model Library 1,11

The 49 standard viewing direction models in the OML | is used first. If OML 1 is not able to find any matching points, there
are 118 standard viewing direction models in the OML II.

OML I1 is used to find matching instead. The database of these models is structured in two levels. The matching process is
reduced so it can assure fast searching. The matching reliability can also be increased with two different recognition processes
using OML | and 11 [11].

V. ADVANTAGES AND LIMITATIONS

A.  Advantages

3D searching is useful in the search process for 3D objects.

It provides various searching process as well.

Query interface is a very useful term in the search process by which we can select any process for searching our model by
various types of queries like text search.

B Limitations

Better 2D image matching methods are available easily.
3D searching tools are costly as compared to 2D searching tools.
New modeling tools are to be learned.

V1. CONCLUSION

The paper proposes an octree model for a 3D object recognition in a single view under parallel projection. Its hierarchical
volume description of 3D object, may be used to generate projected image from arbitrary viewing directions which provides an
efficient means of the data base for 3D object recognition. In this paper, we have estimated a primary viewing direction by
matching an input image with 2D object shapes projected from 49 or 118 standard viewing directions. The two-level database is
used in this research. Even if the first level model database with 49 standard viewing directions fails, the matching is still
possible with the second level database of 118 viewing directions. The searching time is reduced to the minimum by using the
fast search algorithm.
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