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Abstract - Everybody deserve to live independently, 

especially those who disabled, with the last decades, 

technology gives attention to disabled to make them 

control their life as possible. In this work, assistive system 

for blind is suggested, to let him knows what is around 

him, by using YOLO for detecting objects within images 

and video streams quickly based on deep neural network 

to make accurate detection, and OpenCV under Python 

using Raspberry Pi3. The obtained results indicated the 

success of the proposed model in giving blind users the 

capability to move around in unfamiliar indoor outdoor 

environment, through a user friendly device by person and 

object identification model. 
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I. INTRODUCTION 

       Several deep learning techniques have been recently 

enhanced object detection models. Object detection is a 

computer vision filed that concentrates on detecting the 

position of multiple objects in an image that has been used in 

several applications from biomedicine and agriculture to 

security.  However, traditional object detection methods have 

been successfully applied to solve problems like face 

detection, or pedestrian detection. However, those methods are 

suffering from slow, lack the notion of aspect ratio and are 

error prone. These problems have been greatly overcome 

using deep learning methods. 

       For the development of the world around, it is quite 

difficult for a visually impaired person to move around 

independently and identify surrounding objectives correctly 

with ease. With the advancement of technology, there are 

several solutions but most of them have demerits such as low 

acceptance, high cost, difficult to usage etc. For the 

development of the world around, it is very difficult for a 

visually impaired person to navigate independently and 

correctly set the surrounding goals easily. With technological 

advancement, there are many solutions but most have 

disadvantages such as low acceptance, high cost, difficulty of 

use, etc.[1] presented real time object detection system using a 

CNN in order to recognize pre-trained objects based on the 

Image Net dataset. The required calculation time for detection 

was low. Hence, the model applied recognize objects real time 

in vicinity and produced the result in a JSON format to 

convert to braille texts or auditory format.[2] employed an 

electronic scanning system based on optical sensors as talking 

stick for objects detection in 1 meter range in front of the 

visually impaired. The detected or received signals converted 

to voice by a control circuit, to be provided through earphones 

attached to the stick handle. A portable aid device using a cell 

phone for blind people is introduced in [3].  

       The captured images by the phone have been analyzed to 

classify the environment information about moving objects 

around the person provided in the audio output form. 

Intelligent glasses to describe the environment around a blind 

person based on image analysis invented in [4]. Object 

detection device in images captured by a camera module has 

been described in [5]. Images have been captured by a camera 

and sensor put on glasses, and then for analysis purposes will 

be transferred to a remote server machine to produce the voice 

signal in the users’ output device. A coarse description 

technique is presented in [6] to detect objects in captured 

images using a camera. A real time object detection and 

recognition model based on SURF feature descriptor is 

proposed in [7].  

       A two-camera, ultrasonic sensor and GPS are used. 

Extracted features of the images based on SURF feature 

descriptor [7] are tested using a data base model.[8] 

Introduced object recognition algorithm to assist visually 

impaired people. Gabor-recursive neural network with 

convolutional recursive neural network based on less number 

of maps have been proposed to achieve better accuracy with 

less time complexity as compare to convolutional recursive 

neural network, the extracted feature vector is used to train.[9] 

proposed glasses system based on two cameras of blind. The 

proposed system has a stick of blind and an infrared sensor 

using circuit of detection to scan the surroundings of a person 

and provide audio information about it. [10] Proposed 

detection system to detect different types, size and distance of 

obstacles in front of the user. The output of the proposed 

system in audio and vibration format. Hence, an ultrasonic 
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sensor connected to the vibrating motor sensor to detect 

objects in its range and vibrate the motor. Multiple objects 

detection system in an image is presented in [11]. But because 

many detectors are using on one image, this system will be a 

bit slower than other systems.  

       In order to improve the performance of the detection 

system several object detectors can be used for running in 

parallel. From previous studies, many methods had been 

discovered and applied including both hardware and software 

which are discussed in literature review of this paper. But 

most of the previous methods lack the maximum efficiency of 

combination among the accuracy of data processed output 

with the user appliance. 

       In this paper, the general concept is to build a system 

providing the user with information like object detection and 

people identification with better computational time and 

accuracy. The proposed system based on deep learning 

techniques is user friendly hardware and compatible in the 

practical applications. This paper proposes object recognition 

system that utilizes deep learning to assist blinds recognize 

objects in vicinity. 

II. SMART NAVIGATION SYSTEM 

       The hardware and software parts in this smart navigation 

system are shown in figure 1 and will be explained in this 

section. 

 

Figure 1: Proposed Navigation System 

       In software part, three approaches are integrated for object 

detection in image, where pre-trained YOLO model is used, to 

recognize human, animals, vehicles, toys, and traffic sign 

aided with OpenCV and DNN in order to start detecting 

objects right away. 

A) YOLO 

       YOLO means “You Only Look Once” is an extremely fast 

real-time multi object detection technique using neural 

network to an entire image [12]. The network divides the 

image into an S x S grid and comes up with bounding boxes, 

which are boxes drawn around images and predicted 

probabilities for each of these regions. The old frameworks 

used for detection searched for many different parts within the 

image and several times with different scales and repurposed 

image classification algorithm for detecting the objects, but 

this method is very slow and inefficient, especially for real 

time applications. YOLO takes totally different technique by 

looking at the whole image and look at the network only once 

for objects detection [12]. 

       YOLO system bounding boxes as anchor boxes based on 

dimension clusters [13], the network estimates 4 coordinates 

for each bounding box tx, ty, tw, th. If the cell represents 

offset of the top image left corner by (cx, cy) and the bounding 

box prior has width and height pw, ph, then the estimations 

considered to [14]: 

bx = σ(tx) + cx   

by = σ(ty) + cy  

bw = pwe tw  

bh = phe th 

As shown in Figure 1: 

 

Figure 2: Bounding boxes with dimension priors and location prediction 

[14] 

B) OpenCV  

       OpenCV means “Open Source Computer Vision Library”, 

and represents processing library of an image and video within 

bindings based on Java, C++, C, and Python. OpenCV applied 

for analyzing all types of image and video, such as object 

detection and recognition, reading of license plate, advanced 

robotic vision, editing of photo, optical character recognition 

[15]. 
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Its applications are: 

 Facial Recognition Systems 

 Gesture Recognition 

 HCI 

 Mobile Robot 

 Object Identification 

 Motion Tracking 

C) Deep Neural Network (DNN) 

       A DNN is a neural network includes more than two layers 

with certain level of complexity and. DNN uses complicated 

mathematical model for data process within complex ways. 

D) OpenCV and DNN module 

       DNN module gives the ability for running inference based 

on pre-trained deep learning models within OpenCV. It runs 

much faster than other libraries, and conveniently, it only 

needs OpenCV within the environment. Accordingly, 

OpenCV DNN can be run on a CPU’s calculation power with 

great speed. The best use case of OpenCV DNN is 

performing online detection based on a Raspberry Pi. This 

process can be run within any environment; hence OpenCV 

can be installed independently on the hassle for installing deep 

learning libraries with GPU support.  

E) Algorithm 

       This work programmed using python with NumPy and 

OpenCV libraries using anaconda navigator and anaconda 

prompt, as can be expressed in flowchart in figure 3 and in the 

following steps: 

Step1: Import all needed libraries 

Step2: Read input image 

Step3: YOLO Configuration 

Step4: Use DNN and OpenCV to make pre-trained YOLO 

weights 

Step5: Make classification 

 

       In the Hardware part, the main processor has been used in 

the proposed navigation system represents Raspberry Pi 3 B 

which represents a mini computer board based OS, within 

wireless LAN and Bluetooth connectivity, and powered based 

on a portable battery or power bank. In order to detect and 

recognize the persons and objects of the captured image the 

USB camera will be used. 

 

Figure 3: Flowchart of the proposed navigation system 

       The results of image recognition will be transferred to the 

blind users based on text-to-speech library. So an earphone 

has been used for user convenience. 

III. EXPERIMENTAL RESULTS 

       The proposed navigation system can inform blind what 

are in range and describe it. Thus, for the input information 

gathering of on-line image capturing and the output signal will 

be a voice signal as the intended users are visually impaired. 

The basic step diagram of the hardware implementation as 

shown in figure 4. 

 

Figure 4: Hardware wiring of the proposed system 
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       The experiments of the proposed systems were conducted 

as can be seen in figures below: 

 
Figure 5: Object detection (multiple entities) 

 

Figure 6: Objects detection (multiple persons) 

 

Figure 7: Objects detection (car) 

 

Figure 8: Objects detection (multiple entities) 

       A sample of experimental results is demonstrated above 

by analyzing the results. It can be conclude that some 

categories like cars, animals, persons are identified accurately 

in all cases. These category objects were placed in different 

positions and the model predicted the categories with varying 

probabilities. The proposed model used here detects objects 

with hundred percent accuracy. If the bounding box contains 

person, the model will be focused on the person and will not 

be detected the other objects in the bounding box. If two 

objects overlap each other, the category is identified correctly 

but the number of objects detected is not accurate as seen in 

figure 6. 

IV. CONCLUSION 

       The objective of the paper is to give blind users the ability 

to move around in unfamiliar indoor and outdoor environment, 

using friendly device by object identification system. This 

work implemented using python and when run gives an 

accurate decision for object detection and classification, while 

DNN tend to be very accurate, the most important problem 

with its family of networks is speed, it was incredibly slow for 

obtaining only 5 FPS on a GPU. To improve the speed of deep 

learning-based on object detectors, YOLO is used which uses 

a one-stage detector strategy, generally, one-stage detectors is 

less accurate than two-stage detectors but are significantly 

faster. Hence three approaches are used (YOLO, OpenCV, 

DNN) with accepted delay increased when the image get 

larger. This work aims to assist blind to take an idea of what is 

around him, by using raspberry to make detection and tell the 

blind what does he detected, to give him indication and 

imagination about the objects in his place. 
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