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ABSTRACT 

The work presents a development of software 

for object detection purpose. For object 

recognition and localization purpose, the 

approach exploits Scale Invariant Feature 

Transform key point extraction to segment the 

correspondences between the object model and 

the image onto different potential object 

instances with real-time performance. Form the 

obtained correspondences, the best point is 

estimated. The use of SIFT based clustering 

allows the system to be used for applications 

under extreme conditions of occlusion, where 

standard appearance-based approaches are 

likely to be ineffective. It is use to overcome 

most of the challenges occurred in actual 

workspace and in real time applications by 

presenting sufficient speed of operation. It can 

handle complex ambient illumination 

conditions, challenging specular backgrounds, 

condition of occlusion, diffuse, and transparent 

as well as specular objects efficiently. It can 

work with a single view of object, reducing the 

time and complexity to create database. The 

work proposed is simple and fast for practical 

implementation as well as low cost. Many 

measures of efficacy and efficiency are provided 

on random disposals of objects, with a specific 

focus on real-time processing. 
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1. INTRODUCTION 
The working of the software is done in two phases 

i.e. Object Recognition and Localization. There are 

four important phases involved in the object 

recognition. In the first phase the user initiates the 

system by through user interface to facilitate the 

user to choose the target object by selecting the 

object image from database. In the Object 

Detection phase, the snapshot of the current scene 

is taken in real time, and then the objects in the cur-

rent scene image are detected and localized with 

the help of SIFT based feature extraction and 

matching. Once the objects are detected, and then 

the target object is selected among all the other 

objects present in the current scene based on 

feature mapping in the third phase of object 

selection.In the fourth phase i.e. Object 

Localization exploits camera calibration to obtain 

2D coordinates of the grasping points of the 

selected object. Calculation of SIFT features is 

done in four basic steps: 

Interest point detection in scale-space: Candidate 

interest points are selected from the image by 

selecting those image pixels which yield either a 

local maxima or minima when compared across 

several image scales.  

2. Interest point selection and localization: Of the 

set of candidate interest points found in Step 1, a 

stable set is selected and further localized in image 

space. 

3. Orientation assignment: For all stable interest 

points selected, an orientation based on local image 

gradient directions and magnitudes is assigned. If 

multiple viable orientations exist, then new interest 

points are generated with identical a localized 

positions and scale, yet differing orientation. 
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4. Keypoint descriptor: To handle invariance to 

rotation, each interest point is rotated up to 360 in 8 

steps, relative to the interest point dominant 

orientation. 

This algorithm can recognize and locate partially 

visible 2D objects, by performing the segmentation 

on higher-level features, such as round holes and 

convex or concave 90° corners; instead at pixel 

level. 

The position, size and orientation of each such 

feature are registered. The algorithm looks for a 

cluster of local features in a relative configuration 

which defines the characteristic specific to that 

object. One feature in the cluster is chosen as the 

“focus” feature, i.e. the one with respect to which 

the other features are located. This focus feature is 

searched first, while searching for the object. This 

approach also explicates complex structure of 

features, by means of feature indexed hypotheses 

and binary decision trees. These methods exploited 

very specific features that are limited for the 

particular object only, hence cannot be extended 

for whichever type of object [4]. 

 

2. OBJECT RECOGNITION AND 

LOCALIZATION  
 

Object recognition :Here, the number of significant 

SIFT features are extracted from the target object 

image as well as from the scene image; then by 

applying a proper similarity measure, these features 

are matched and the best matched pairs of features 

are kept for next phase;  

Object localization: From the best matched pairs of 

fea-tures, by applying appropriate mathematical 

formulation, the location of center point of the 

detected object in the current image is calculated. 

 

2.1 Object Recognition 

 

In offline process, the image of the object is taken 

from a single top view. Then the SIFT technique 

[4] is applied on this image for the extraction of 

possible features and then it is followed by the 

calculation of the unique descriptor containing the 

location of feature, scale and orientation. These 

descriptors for that particular object are saved in 

database. The process is shown in Fig. 1. In online 

process, the image of the scene is captured from 

where the object is to be recognized and picked up. 

The same procedure is followed for the scene 

image and descriptors for the scene image are 

calculated. Now, these descriptors are matched 

with the descriptors of the called object. Among 

many methods for local feature extraction and 

model matching, here the SIFT and Two Nearest 

Neighbor (2NN) is selected as SIFT has proved to 

be very robust to noise and in-variant to scaling, 

rotation, translation and (at some extent) 

illumination changes as well as compatible for real 

time applications and 2NN algorithm is used to 

form the clusters of the matching features from 

object image and the scene image. 

 

3. SIFT BASED OBJECT 

RECOGNITIONAND 

LOCALISATION 

1. Extraction and matching of features: Number of 

significant features is extracted from the object 

model as well as from the current image; then by 

applying a proper similarity measure, these features 

are matched and the best correspondences are kept 

for next phase;  

2. Localization of object: From the obtained set of 

correspondences, registration transform between 

the model is computed and the best location of the 

detected object in the current image.  

The first step can be further divided in three sub-

steps. 

 • The off-line extraction of features on the model 

(Fig.1)  

• The on-line feature extraction on the current 

image (Fig.2) 

 • The matching between the model and the image.
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Fig 1: The offline extraction of features on the object 
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Fig 2: The on-line feature extraction on the scene and matching between the object and the scene
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4. PROPOSED WORK 
We can detect different types of object using SIFT 

algorithm.It is very useful in detecting objects of 

different shape,size,resolution etc.Since SIFT is 

able to detect black objects, if we use this 

algorithm along with the algorithm which detects 

blacks objects,it will be a best option. 
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