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Abstract - Object recognition refers to identification of a specific object in an image or video. It can have immense 

applications like surveillance, navigation, etc. Another application could be an aid for the blind. Object recognition can help 
a blind person in his daily routine to identify any product or object that comes in front of him, maybe when he is in a 
supermarket. This work proposes a method of object recognition in real-time and give a speech output of the object or 
product present in the field of view of a camera by comparing it with images in the dataset. In the proposed system, a query 
image is categorized using the k-nearest neighbor classifier that makes use of Scale Invariant Feature Transform (SIFT). 
SIFT features are scale, orientation and illumination invariant. These features of the images are extracted to form a similarity 
matrix by matching these SIFT features. We then implement the k-nearest neighbor classifier of this similarity matrix. 
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I. INTRODUCTION 

 

Blindness is defined as the lack of perception. . As 

per the global data on visual impairments 2012, it is 

estimated that there are around 285 million visually 

impaired people on the planet, 39 million of which 

are completely blind and the others have a poor 
vision [1]. 

Advancements in the field of machine learning, 

image processing and computer vision have allowed 

us to explore various applications that can help us in 

our day-today lives. The proposed system also aims 

towards reducing the dependencies of the visually 

impaired people on similar lines. Object recognition 

for identification of a product can help a blind person 

when he is looking for a specific product in a 

supermarket by giving a speech output of the product 

the blind person is holding in his hands. 
Object recognition can be done by various techniques 

such as template matching method, color based 

method, active and passive approaches, shape based 

methods, local and global feature based methods 

etc.[2] Template matching can be done by matching a 

small part of an image with the template image. It can 

be performed on both color and gray scale images. 

Color based methods are simple object detection 

scheme which represent and match images on the 

basis of color histograms. Part based or local samples 

based methods are used in active and passive 

methods. Shape features are more striking when 
compared with local features like Scale Invariant 

Feature Transform (SIFT). 

Object recognition can be tedious due to scaling, 

orientation, illumination. Therefore, we must provide 

a system that will be invariant to all these parameters. 

A robust method to tackle these obstacles is Scale 

Invariant Feature Transform (SIFT). SIFT is scale, 

orientation and illumination invariant. This paper 

implements a SIFT feature based k-NN classifier. 

After implementing SIFT for object recognition, we 

give a speech output of the object recognized. In this 

way, the proposed system can help the blind person 

recognize objects with ease. 

 

II. PROPOSED SOLUTION 

 

 
Figure 1. Block diagram of the proposed solution 

 

The proposed solution explains the implementation of 

an object recognition system. Figure 1 shows the 

block diagram of the current proposed system. We 

have a query image which is to be detected from a set 

of images. We will recognize the category of this 

query image using a query classifier [6]. The main 
stages of the solution include classification and 

extraction. SIFT features are used for classification. 

For recognition, we use query image from a manually 

generated dataset. We then implement a classifier to 

categorize the query image which works on the 

features extracted from the query image and the self-

generated dataset. Thus, we obtain our reference 

image. Using the reference image we will do the 

detection task in real time using a camera. The 

detection task is done using a kNN classifier which 

works on SIFT based similarity matrix of the 

reference image and the manually generated dataset. 
One the object is recognized, we wish to give a 

speech output. In order to achieve the same, we use 

the Google Text-to-Speech API for Python. 
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Figure 2 summarizes the framework for query 

classification stage. 
 

 
Figure 2: Framework for query classification stage 

 

III. EXTRACTING FEATURES 

 

Object detection can be done using image features 
that are invariant to image scaling, change of lighting 

conditions, and rotation. Features can be local or 

global. Local features include distinguishable small 

area of a region or the characteristics of the boundary 

of the image. Global features represent the area, 

perimeter, moments and Fourier descriptor. SIFT 

helps us in extracting these features in order to 

perform the task of object detection. 

SIFT features are highly distinctive and allow a single 

feature to be correctly matched with an extremely 

high accuracy, thus providing a basis for object 
detection and a solution towards reducing the 

dependency of the visually impaired [3]. 

 

Following are the major stages involved in generating 

a set of SIFT image features: 

 Scale-space filtering 

In the first stage, we blur the image 

progressively and shrink it. This is known as 

scale space filtering. Using these images, we 

generate another set of images using the 

Difference of Gaussian (DoG). The DoG 
images are scale invariant. 

 Key-point localization 

In this stage, we find the maxima and 

minima in the DoG images. Later, we find 

the subpixel minima and maxima using the 

Taylor expansion of an image around the 

approximate key-point. After we get the 

key-points, we need to filter the points that 

lie on an edge or don’t have enough contrast. 

 Key-point orientations 

After we get the key-points, we calculate the 

magnitude and the orientation of all the 
pixels around the key-point and create a 

histogram for the same. Using this 

histogram, the most prominent gradient 

orientations are identified [4]. 

 Generating a feature vector 

Finally, we generate a feature vector which 

is unique to all the features. In this way, we 

obtain features that are scale, rotation and 

illumination invariant. 

IV. SOFTWARE TOOLS 

 
The project is implemented in Python version 3.6 and 

Windows 10 OS. For extracting SIFT features from 

the image, the cv2.xfeatures2d.SIFT_create() 

function of the Open CV library is used. To form a 

similarity matrix after extracting these features, 

cv2.FlannBasedMatcher() function is used. The 

dataset is a set of images of various objects captured 

by a smartphone camera. 

The sift.detect() function finds the key-points in the 

images and the cv2.drawKeypoints() function will 

draw a circle with size of keypoint and it will even 

show its orientation. Figure 3 and Figure 4 show the 
key-points for two different images that are present in 

the dataset. Key-points and descriptors can also be 

directly calculated using sift.detectAndCompute() 

function. 

 

 
Figure 3: Finding key-points using SIFT features of a 

calculator (Image already present in the dataset) 

 

 
Figure 4. Finding key-points using SIFT features of a notebook 

(Image already present in the dataset) 
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V. CLASSIFIER OPTIMIZATION 

 
The k-nearest neighbor algorithm is used for 

classifying objects based on closest training examples 

in the feature 

space [5]. The classification is done based on the 

distance measures between the SIFT descriptors of 

training examples and test image. The distance 

measures are taken from a similarity matrix computed 

by comparing the SIFT features. The k-NN algorithm 

can be summarized as follows: 

 Take a test image and find the distance of 

the test image with all the labelled training 

images. 

 Sort these distances in an ascending order. 

 Determine the class membership of majority 

of the neighbors among the k nearest 

neighbors. 

 Assign test example the label of majority of 

neighbors among k nearest neighbors. 

 

VI. RESULTS 

 

Images of various products are stored in a database. 

We define a list that contains the names of all the 

products. Using SIFT, we continuously monitor for 
presence of any product (which in present in the 

database) in the field of view of the camera. The 

product identification is done by comparing the key-

points and descriptors of the images in the database to 

that of in the frame of the camera. Once the product is 

detected and identified, we use Google Text-to-

Speech (gTTS for Python) to give an audio output of 

the product that is detected. It can be seen in Figure 5 

that when the key points and descriptor values do not 

match with the ones in the database, the output says 

“Not enough match found”. However, when these 

values match, as shown in Figure 6, the output says 
“calculator found” (the image of the calculator is 

present in the database) and also gives an audio 

output. It can also be noted that when the object 

(calculator, in this case) is held in an inverted position 

in front of the camera, it is still recognized thus 

giving us the guarantee of the working of the SIFT 

algorithm and ensuring scale and rotation invariance. 

 
Figure 5.  Output when values are not matched 

 
Figure 6. Output when values are matched 

 

CONCLUSION AND FUTURE WORK 

 

The SIFT algorithm proves to be highly accurate in 

varying conditions. The proposed system can thus be 

used by the visually impaired in their daily routine 

where the environmental conditions, especially 

illumination and scale of the objects vary 

continuously. 

Since the system addresses a crucial social cause, it 

has immense commercialization potential. 

In future, the proposed system can be developed into 
a smartphone application with a universal dataset and 

the smartphone camera can be used for object 

detection and recognition. The universal dataset will 

ensure ease of use and maximum detection and 

recognition. 
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