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Abstract— Moving and travelling in unfamiliar environments are basic and challenging daily activities for visually 

impaired people. The visually impaired people are facing the difficulty for mobility or travelling. To overcome the 

travelling difficulty for the visually impaired, this paper presents an Enhancement and Development of Smart Glasses 

System (EDSGS) for Visually Impaired People by Using an Intelligent System to improve the quality of their lives and 

giving them guidance efficiently and safely. For totally blind people, there are auditory cues were developed to inform the 

direction where they can go ahead. An intelligent system to recognize the objects that can face the visually impaired 

persons through there mobility in indoor environment or travelling, this paper with high efficiency and accuracy is 

developed. A combination of Support Vector Machine (SVM) with Gray Wolfe Optimizer as an efficient hybrid intelligent 

system for classifying of objects is introduced. For evaluating the performances and the accuracy of the presented system, 

a number of images are employed. 
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I. INTRODUCTION 

According to the official statistics from World Health Organization, there are about 285 

million visually impaired persons in the world, about 39 million are completely blind and 246 

million have weak sight [1]. This number will increase rapidly as the baby boomer generation 

ages [2]. These visually impaired people have great difficulty in perceiving and interacting 

with the surroundings, especially those which are unfamiliar. There are many electronics 

based blind-navigation devices employ a voice guided GPS (global positioning system) or 

complex high order processor. It is apparent that the costs of these devices are too high that a 

common visually impaired people cannot afford them. 
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II. RELATED WORK 

In the literature, there are several systems were introduced for supporting the visually 

impaired people and for improving the quality of their lives. On the other hand, there are a lot 

of devices that gather information about the surrounding environment and transfer it to the 

user through sensor cameras, smart glasses sonar, or laser scanners. By using a dynamic sub 

goal selecting strategy for helping the blind people walk to buy the products efficiently and 

safely in shopping malls environment, a navigation device has been presented. Moreover, for 

easing of use of blind people‟s daily walks, the component of a complete navigation system 

on a pair of wearable optical see-through glasses has been deployed [3]. Moreover, for 

assisting the visual impairment people in shopping tasks, in recent years the study provides 

an overview of the various technologies that have been developed. Moreover, for helping the 

developers to incorporate such solutions into their research, an introduction to the latest 

direction in this area have been given [4]. Furthermore, for guiding the visual impairment 

people based on vision, audio and tactile senses and smart systems,  the assistive technology 

with interfaces that integrated into wearable devices have been described [5]. By using deep 

learning object detection and identification techniques such as YOLO, R-CNN, an android 

application to assist visually disabled has been presented [6]. Therefore, for highlighting the 

benefits and limitations of the existing techniques and technologies based on the issues and 

challenges for visually impaired and blind people, a comprehensive review has been 

presented. Moreover, for realizing the potential of ICT-based interventions for blind people in 

Smartphone-based assistive technologies, a collaboration between medical specialists, 

computer professionals, usability experts and domain users has been also presented [7]. By 

providing voice information through an earphone for helping blind people to see the world 

indirectly, a microprocessor-based smart glass system has been implemented [8]. For finding 

ways to move for the visually impaired people around smart cities and enjoy a better quality 

of life, advances in technological research has been presented [9]. Moreover, for detecting the 

virtual path on predefined tracks that can help visually impaired people,  the Smart Cane and 

a mobile device featuring an ad-hoc developed Android application have been utilized [10]. 

For addressing the daily challenges faced by visually impaired people in terms of real-world 

applications of IoT in the field of education, healthcare, entertainment, security, navigation, 

and solutions , the essential details have been provided [11]. 

The accessibility of places and everyday mobility limits for visual impairment people have 

been restricted. Therefore, a wearable like smart-glasses as  an intelligent system based on 

efficient deep learning and decision-making algorithms by interpreting the video scenes, 

translates them into speech, and describes them to the user through audio has been presented 

[12]. Furthermore, for possibility of integration into wearable systems for helping visual 

impairment people, the integration between IoM (Internet of Mobility) and IoMT (Internet of 

Mobile Things) has been developed [13]. For matching specific activities of visually 

impaired people, a modular open Cloud platform based on delivery of remote content  to 

support system services, such as complex object/scene recognition has been designed [14]. 

For helping the blind and visually impaired persons, the evaluating and comparing of the 

devices based on the visual sensory perception substitution with audio and haptic signals 

have been presented. Moreover, for selecting the better of these devices, three main criteria 

such as navigation technologies, sensors, and computer vision approaches have been used 

[15]. Therefore, for aiding the visually impaired people in navigating indoor environments, a 

context-aware smart phone-based based visual obstacle detection approach have been 

presented in [16]. Moreover, for detecting the obstacles, this approach was based on 

processing two consecutive frames of images, computing optical flow, and tracking certain 

points. Furthermore, for developing the model that can selected design with embedding fuzzy 

logic decision by designing and developing a smart path guidance system for the blind and 
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visually impaired, the mobile aid to carry by hand, contains a smart sensor logic system have 

been proposed in [17]. 

In addition, for efficiently and safely guidance the visually impaired, a smart guiding 

device by using multi-sensor fusion based obstacle avoiding algorithm in the shape of a pair 

of eyeglasses have been presented [18]. Moreover, for guiding the visually impaired people 

from one location to another without a prior map or GPS information, a wearable RGB-D 

camera based indoor navigation system have been developed  [19]. In addition, for assisting 

the visually impaired students for reading from hardcopy materials, the advantage of 

wearable design format have been developed in [20]. For understanding the scene and indoor 

navigation by using only depth data as input, device which serves as visually impaired aid 

systems‟ output device has been introduced. Moreover, the device is perceivable by the touch 

sense and allow the visually impaired aid systems to encode their outputs in several ways to 

respond to different applications [21]. 

 
III. THE PROPOSED METHOD 

In this paper, the system is composed of two main parts. The first part is the hardware 

system that consists of smart glasses contain of head mounted RGB-D camera and smart 

phone while the second part is the software system that consist of the intelligent system as 

application on the smart phone. 

The hardware system is comprised of several smart equipment, which are a smart glasses 

with head mounted RGB-D camera for capturing the images and a smart phone for running 

the intelligent system. In addition, the software system is comprised of several algorithms, 

which are a Gabor wavelet for extracting the visual features and an integrating GWO 

optimizer with SVM for recognizing and classifying the objects in indoor environment then 

send sound with the object name into speaker for helping the visually impaired to know the 

objects. The intelligent system consists of several steps as shown in Fig 1. The system is 

developed by using the Gabor wavelet as feature extraction after capturing the image by 

camera that put it on the smart glasses then an integrating GWO optimizer with SVM for 

classifying the things that facing the visually impaired people. The system consists of four 

stages as follows: 

Stage 1: Capturing the image by camera that put it on the smart glasses. 

Stage 2: Gabor wavelet will be used to extract the features from the input image then a 

feature vector will be formed and presented to classifier. 

Stage 3: A hybrid intelligent system of GWO optimizer with SVM as classifier to detect 

obstacles from the RGB image after features extraction. 

Stage 4: Send sound with the object name into speaker for helping the visually impaired to 

know the objects. 

In this paper the combination of SVM and Gabor filter as shown in Fig 2 are implemented. 

SVM classifier has the generalization ability as compared with other computational 

intelligence models. Besides that, SVM has the advantage of separating non-linear data by 

transforming it into higher dimension space. On the other hand, Gabor filters has the 

advantage of extraction low level edges at different scales and orientations.  Therefore, it is 

expected that the combination of SVM with Gabor filter will produce competitive results 

with the literature. The theoretical background of SVM and Gabor filter are explained as 

follow. 
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Fig. 1  The Flowchart of the Construction Steps  

A. Gabor wavelet features 

The aim of preprocessing step is to highlight license plate edges at different ordinations 

and scales. In this paper we adopt Gabor filters to do preprocessing operation for input test 

image. Gabor filters have been successfully employed for extracting the features from the 

input images (Chakraborty et al. 2015). The main idea of Gabor filters is to generate a bank 

of filters at different scales and orientations using the following formula: 

 
Where W variable is the radial frequency of the Gabor filter and its value lie in W∈  [0,0.5]. 

The second variable of Gabor filters is the orientation variable θ which controls the angle of 

the filter and its value lie in θ∈ [0, π]. Finally, the scale variable θ controls the shape of the 

Gaussian function and its value within ᵟ ∈  [0, 2π]. 

In this paper, a total of 40 Gabor filters are used for the preprocessing stage. Those filters 

are generated at eight orientations as  ), and five scales   

 as in Fig 2. We consider the filter size to be a small (8 x 8) in order to be able to 

localize low level edges. Moreover, to reduce the computational cost of the preprocessing 

step, only the real parts of Gabor filters are used as shown in Fig 2. 

 
Fig. 2  Gabor Wavelet Filters 
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B. SVM classifier 

The SVM principles originate from statistical learning theory that aims to minimize the structural risk. The 
main objective of the SVM is to find an optimal separating hyperplane that gives a low generalization error. In 
the Linear SVM classifier, there are two possible training scenarios, viz. a hard-margin where the training data 
samples are linearly separable, and a soft-margin where the training data samples are linearly non-separable.  

Given a training set containing , where and , the optimal separating 
hyperplane can be obtained as follows.  

min     subject to        

where b is a bias term, and w is the normal vector of the optimal separating hyperplane as shown in Fig 3. 

To tackle the problem, a positive Lagrange multiplier, , i=1, …, l, is introduced, and the corresponding 
Lagrangian function is as follows: 

             

The problem can now be solved by using a standard quadratic programming technique. After solving Eq. (3), 

each training point  is associated with .  All  with are considered as the support vectors, .  They 
lie on the margin shown in Fig 2. As a result, the decision function is as follows: 

 

where Ø is a linear kernel function,  is the dot product between input pattern X and support vector 

 

For linearly non-separable cases, a Linear SVM model with a soft margin that allows the decision boundary 
to misclassify some instances with a penalty cost for the violated constraints is formed.  Therefore, the 
minimization problem considered as: 

 min v v subject to             

where v is the slack variable that measures the degree of misclassification, c is a penalty parameter that 
controls the trade-off between maximization of the margin and minimization of the classification error. A 
nonlinear SVM classifier is similar to a Linear SVM classifier, but with the use of a nonlinear kernel function to 
map the training samples from the input space to a higher dimensional feature space.  One example of the kernel 
function is the Radial Basis Function (RBF), which is the most commonly used kernel function.  The RBF 
kernel function is defined as follows. 

              (6) 

where  x is the variable that control the width of RBF kernel function. 

 
Fig. 3  Steps The optimal hyperplane where the support vectors are located on the margin  

http://en.wikipedia.org/wiki/Quadratic_programming
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C. Grey Wolf Optimizer 

Grey Wolf Optimizer (GWO) was inspired by the hunting mechanism of the grey wolves in real nature as 
indicated in Fig. 4. The main steps of GWO algorithm are shown in Fig. 5. 

 
Fig. 4  The hunting nature of the gray wolves 

 

 
Fig. 5 The  Main Steps of GWO 

IV. TRAINING AND TESTING PROCEDURE OF SVM WITH GABOR FEATURES 

Gabor wavelet features are extracted from applying the Gabor filters shown in Fig 3. In order to apply Gabor 
filters on input image, the convolution process is executed where the input image is convolved with each filter 
independently. Then, the feature vector computed as the mean and standard deviation of the magnitude value for 
each filter as shown in Fig 6. 

 
Fig. 6 Computing the feature vector 

 
For training and testing SVM with GWO optimizer, 5-fold cross validation will be used in this study. The 

main idea of this training procedure is to split the training data into random 5 parts, then a total of five 
experiments are executed where one of the folds (i.e. parts) is used for testing and the others are used for 
training as shown if Fig. 7. 
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Fig. 7 The Steps of 5-fold Cross Validation 

 

V. EXPERIMENTAL  RESULT AND DISCUSSION 

For extracting the valuable information and recognize objects in the surrounding 

environment, computer vision techniques was used by accepting the visual inputs from the 

camera. Finally, recognition is accomplished by capturing an image and analyzing this image 

to determine the identity of the object based on its information. Then,  a database was used to 

retrieve object details and voice commands were used for warning the visually impaired 

people. Figure 1 shows the construction steps  as entire connection of an enhancement and 

development of smart glasses system for visually impaired people by using an intelligent 

system for improving system accuracy based on navigation device. The camera that put it on 

the smart glasses has been used for capturing the image as shown if Figure 8. For extracting 

the features from the input image, Gabor wavelet has been used. Moreover, for presenting the 

features into classifier, a feature vector has been developed. Furthermore, for detecting an 

obstacles from the image after features extraction, a hybrid intelligent system of GWO 

optimizer with SVM as classifier has been performed. Finally, the smart mobile informs the 

user as obstacle detected through the speaker. 

 
Fig. 8 The Smart Glasses with Webcam Camera 

For evaluating an assistive system device for visually impaired people and to rely on their 

performance, there are some basic and fundamental features have been tested. Furthermore,  a 

quantitative evaluation for each systems that need to be provided by any system that offers a 

service for visually impaired people in terms of their progress based on the main features 

have been analyzed. Therefore, a visually impaired people need to provide several features 

such as  a clear and concise information within seconds, a consistent performance during day 

and night time, works indoors and outdoors; detects objects from close; and detects the static 

and dynamic objects. Moreover, a score for each feature of each system based on the 

collected information as shown in Figure 9.  
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Fig. 9  Examples of different Images with various criteria 

Moreover, for comparing and validating the propose algorithm through experiments in 

different buildings, the metrics of precision, recall, f-measure, and accuracy have been used. 

Furthermore,  for evaluating the precision, recall, f-measure, and accuracy of proposed 

algorithm with other recent algorithms, an experimentally results on some images in different 

indoor environments and different locations have been tested according to various criteria, 

such as illumination, image texture, and being busy or not as shown in Figure 11. In each 

image there are many different objects and some of which are obstacles. Therefore, the means 

of the precision, recall, accuracy, and f-measure have been calculated. All these criteria 

(precision, recall, accuracy, and f-measure) indicate that the proposed method was better than 

the other methods as shown in Figure 10.  

 
Fig. 10  The precision, recall, f-measure, and accuracy of proposed algorithm with other recent algorithms 

 

VI. CONCLUSION 

The visually impaired people face many problems and they have great difficulty in perceiving and interacting 
with the surroundings, especially those which are unfamiliar. Therefore, this paper has presented and discussed 
the current, most prevalent, solutions to help visually impaired people move effectively. Moreover, we conclude 
that the presented solution designed as  hybrid solution exploit the main advantages, and avoid the disadvantages, 
of individual systems. Furthermore, for improving the autonomy of people with visual impairment, the system 
consists of embedded camera in a pair of glasses that capture visual information that must be handled by the user 
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mobile smart device then provide audio feedback to the user has been developed. Therefore, in the present paper 
an efficient hybrid intelligent with high efficiency and accuracy shows a comparative results with other 
applications have been presented. 
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