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ABSTRACT 
 

From 1970, object identification technologies have 

matured to a point at which many applications are 

becoming possible for visual substitution. Human vision is 

one of the very essential parts and it plays the most 

important role in the free movement of blind peoples in 

surrounding environment. Hence, over thousands of 

techniques have been founded on these subjects that 

propose a variety of object recognition products and 

services by developing new electronic devices for the blind. 

Visually impaired peoples need is to perform most 

navigational tasks, so visually impaired people are at a 

disadvantage because necessary information about the 

surrounding environment is not available. The system 

aims to introduce a proposed system that restores a central 

function of the visual system which is the identification of 

surrounding objects. The object detection method is based 

on the local grayscale conversion concept. The simulation 

results using feature extraction algorithm and key-points 

matching showed good accuracy for recognizing objects. 

Thus, the contribution is to present the idea of a visual 

substitution system based on gray-scale conversation, 

features extractions and matching to recognize and 

provide audio output of objects in images. 

 

Keywords: Video processing, Pattern extraction, Key-

points matching, Visual substitution system, Gray-scale 

conversion 

1. INTRODUCTION 
According to the World Health Organization, there are 

approximately 253 million people are visual impairments, 

36 million of them are blind and 217 million have moderate 

to severe vision impairment. Almost 90 percent peoples are 

visually impaired and living in low-income countries. 

 
Figure 1: Simple Structure of System 

There are 81% of peoples who are blind or have moderate to 

severe visual impairment are aged 50 years and above. An 

estimated 19 million children have visually impaired out of 

these 12 million children have a vision impairment due to 

refractive error. In this paper, we present an overview of 

object identification modalities and their functionalities. 

Then, we introduce our proposed system and the 

experimental test results [6]. In fig 1 introducing the simple 

structure of the proposed system where user capture’s the 

simple image and get output in text-to-speech form. 

 

Background 

In the computer vision community, developing visual 

devices for handicapped persons is one of the most active 

research projects. Mobility aids are intended to describe the 

environment close to the person with an appreciation of the 

surrounding objects [8]. These devices are essential for fine 

viewpoint in an environment described in a coordinate 

system relative to the user. The object recognition devices 

accept input from the user's camera from surroundings, 

convert it into grayscale and decipher it to extract 

information about objects in the user's environment, and 

then transmit that information to the blind people via 

auditory or tactual means or some combination of these two. 
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These systems are efficient for mobility and displacement of 

objects which is sometimes with a lower accuracy. Indeed, 

they can only be used for detection of simple or matching 

patterns of particular type objects and cannot be used as 

tools of substitution in natural environments. Also, they 

don't identify too small or long distance objects (e.g. 

whether it is a table or chair) and they have in some cases a 

late recognition of small objects. In addition, some of them 

seek additional auditory, others require a sufficiently long 

period for learning and testing. Among the problems in 

object identification, we note the redundancy of objects 

under different conditions: the change of orientation, the 

change of illumination, the change of distance and the 

change of size. We have the concept of intra-class 

variability (e.g. there are many types of tables) and the inter-

class similarity (e.g. television and computer) [5]. 

 

For this reason, we are interested in the evaluation of an 

algorithm for fast and robust computer vision application to 

recognize and locate objects in a video scene. Thus, it is 

important to design a system based on the identification and 

detection of objects to meet the major challenges of the 

blind peoples in three main categories of needs: localization, 

viewpoint and object recognition [4]. There are various 

technologies used for blind people, out of them the majority 

is aids of mobility and obstacle detection. They are based on 

rules for converting images into data sensory substitution 

tactual or auditory stimuli. 

 

2. LITERATURE REVIEW 
Young-Chang Chang and Reld. J. F. [3] proposed a color 

calibration method for correcting the variations in RGB 

color values caused by visual system components was 

developed and tested in this study. This developed method 

was effective in correcting the variations in RGB color 

values caused by vision system components. The calibration 

scheme concentrated on comprehensively estimating and 

removing the RGB errors without specifying error sources 

and their effects. The algorithm for color calibration was 

based upon the use of a standardized color chart and 

developed as a preprocessing tool for color image analysis. 

According to the theory of image formation, RGB errors in 

color images were categorized into multiplicative and 

additive errors.  

 

However, due to the mechanism of the matching algorithm, 

it is necessary to have several disadvantages in the 

algorithm. But these restrictions are less important, and 

there is an idea that copes with these limitations. This paper 

proposed by Bong Gun Shin, So-Youn Park, and Ju Jang 

Lee, fast, reliable and robust template matching algorithm 

that uses grey-scale level index table and image rank 

technique. This algorithm can find the specific area under 

the given template query image with 30 percent Gaussian 

noise [1].  

 

In [9], the author suggests an algorithm to isolate the 

moving objects in video scene and then presented a rule-

based tracking algorithm. The preliminary experimental 

results demonstrate the effectiveness of the algorithm even 

in some complicated situations, such as new track, ceased 

track, track collision, etc. A tracking method without 

background extraction is discussed in [10]. Because while 

extracting the background from video frame if there are 

small moving things in that frame they form a blob in 

thresholding which creates confusion in case of tracking that 

blob as they aren’t of any use that can be reduced here. The 

author introduces a video tracking in computer vision, 

including design requirements and a review of techniques 

from simple window tracking to tracking complex, 

deformable objects by learning models of shape and 

dynamics in [2]. 

 

3. PROPOSED METHODOLOGY 
These systems generally prowess a single camera to capture 

images of the scene in front of the user. They accept visual 

input from a camera and enhance it by using image 

processing techniques. First, the image will be converted 

into grayscale, key-points are selected and then various 

features are extracted from those images and objects in the 

video scene are identified by comparing these features with 

those of known objects. In our work we will focus on some 

goals that can be classified into two main categories: 

 

1. Object recognition: this function is the important goal in 

proposed work because here is need to detect an object of 

daily use and identify them by adding an auditory system. 

 

2. Obstacle detection: To detect an obstacle such as the wall, 

the table, the door, the bed etc. these are the main aim in 

this case. Detection of the obstacle can be addressed by 

adding a sound alert. 

 

The 2D approaches that will be used in the proposed method 

can be divided into the following classes based on the type 

of features extracted from the camera input visual data: 1. 

SIFT features-based and 2. SURF features based.  

Proposed system in Fig.1 is based on the use of image 

processing tools [7] and it can be described as the following 

steps: 

1. The first frame in the input video scene will be matched 

with objects stored in the data base by computing the key-

points and extracting features than making the matching 

between key points. 

 

2. The second and the remaining frames in the video will be 

matched first with previous frames, for example, the 

frame at time t will be matched with the frame at time t-1, 

thus we can predict if they are the same or not. 

 

a. If both frames are the same, no need to identify object 

because it will be done for the first one which will 

increase the time processing.  

b. If frames are different, so in this case, we have to 

compute key points and extract them and again compare 

with objects stored in the database. 

 

3. When all the detected objects in the frame they will be 

stored and translated into a sound that will be heard from 

the blind person. In addition, the object detected and did 

not identify with their correspondence in the database will 

be considered as obstacles until their features will be 

added to the database. 
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Figure 2: System Architecture 

 

4. RESULTS And DISCUSSION 
At the time of feature extraction, the SIFT and SURF 

provides a set of key-points detected in the scale-space that 

are characterized by a descriptor invariant to scale and 

orientation. First we employ the SURF algorithm in 

recognition of objects and matching between frames. Then   

SIFT algorithm is used to make comparison between results 

of both algorithms that means we compare the actual and 

targeted results. This comparison is based on two principal 

criteria: 

1. Time processing: proposed system is working on real-

time detection so have to decrease the time processing 

during the process of object recognition. 

 

2. Accuracy of object recognition: Proposed method should 

provide a robust and reliable recognition of object, thus 

have to work on improving the rate of object detection. 

 
Figure 3: List of objects 

The percentage of the number of matches is calculated in 

term of the number of matching for all objects in the list in 

Fig. 3 and the target frames that contains these objects. The 

challenge in comparing key-points is to figure out matching 

between key-points from some frames and those from target 

objects. We get high percentage of detected objects but we 

tried also to identify the reason behind some failure cases. 

The first cause of non-detection of object was the quality of 

images. Also there is one limitation of distance of object 

from the user while detecting object. In the second step of 

object identification which is the frame matching but here, 

we are interested in processing time, thus we  calculate the 

processing time for object identification and matching 

features between target frame and an object.  

 

In fact time processing includes all stages of features 

extraction which are: 

1. A set of distinctive key-points is found first for target 

object. 

2. A region around each key-points in a scale is defined. 

 
3. Then extract the features and normalize the region 

content. 

4. We match the local key-points with the target objects. 

Based on the experimental results and a comparison of 

results in graph and table 1, note that features extraction 

based SURF can be computed and compared much faster 

than SIFT. 

 

Table 1: Time Processing for Frame Matching 

 
Then Table 2 shows that the number of true matches 

depends on the number of frames used in the SIFT 

algorithm. In fact, 7 frames give a better matching than 4, 

also a number up to 7 didn't' give a butter results but it takes 

more time. So, in order to have strong matches, we work 

with a number of frame’s equal to 5. 

 

Table 2: Number of true and false matches depending on 

frame number 

 

Number of 

frames 

True matches 

(%) 

False matches 

(%) 

5 45 25 

7 85 5 

 

5. CONCLUSION and FUTURE WORK 
Few solutions to aid blind people or visually impaired in the 

identification of objects in their environment have been 

devised. The proposed system developed for the blind 

people, which help them to move from one place to another 

without another help. The system uses key-point extraction 

and feature matching for object identification. The system is 

used to test the application in order to detect some objects 

through images with different conditions. 

In the future, the system will be extended to detect the 

moving object with the non-static background, having 

multiple cameras which can be used in real time surveillance 

applications and also helps for the blind to notify the objects 

clearly. The system will also be extended to detect the 

distance of the object from the user using the optical sensor 

with a camera which detects the distance of the object. 
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