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The project is aimed at developing an object identifier for visually challenged. The proposed work uses ESP32CAM which acts 

as human eye. When visually challenged people navigate in known or unknown, indoor or outdoor environments, as they face 

troubles due to inaccessible infrastructure and social challenges, which in turn improve quality of Visually Impaired through 

visual information to the users. The idea is to capture real-time images of objects through ESP32CAM. Using the machine 

learning technique, object detection is done. The captured image is analyzed and converted into text. Further, the rule of text-to-

speech is used, the text is then converted into sound using the Python module. The output of Text-to-speech is then amplified 

using an audio amplifier which is then heard through an earphone. 
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INTRODUCTION 

 Blindness is a very common disability which cannot be 

corrected with glasses or contact lenses. Eyes are a precious 

gift to mankind. Health Organization (WHO), reports 285 

million people are visually impaired worldwide. Among them 

90 percent of the visually impaired people live in developing 

countries. Vision allows us to see the world around us, 

maintain our balance and also helps to navigate and aid to live 

normal life [1]. The human eye works like a camera. It is very 

essential for blind people to recognise the objects around 

them, and to use them in day-to-day life. To overcome the 

disability of blindness, various traveling support systems are 

developed, to obtain information of surroundings more 

efficiently [2]. Literature reports many android application 

and mobile phones to aid blind people to lead normal life [3]. 

Many papers deal with the Android based smart cane with 

sensors for an obstacle detection and guide them towards 

their destination [4]. A visually impaired person requires 

assistance for everyday chores. To guide visually impaired 

people similar to smart cane, smart gloves have been 

introduced [5]. Computer vision is emerging as the advanced 

technology. Computer vision is used for object detection but 

very challenging on images due to its contrast and intrinsic 

parameters. [6]. An object tracker identifies an object within 

multiple frames and assigns labels to each object. YOLO is 

an efficient tool attempted by author which uses single step 

object detection and classification method [7]. YOLO is a 

new approach to object detection. YOLO is used to train full 

images and optimizes directly optimizes [8], and achieves 

more precision compared to other real-time systems. The 

ESP32-CAM captures video and the object detection module 

[9] is implemented. 

In this work, we have attempted to detect object using 

machine learning techniques for visually impaired people. 

The objects which are being captured are first identified and 

detected and converted to text. The text will then be 

converted to a voice. The end result which is a voice will be 

heard through an earphone by the Visually challenged people. 

 

METHODOLOGY  

A. Image Database  

For Object detection purpose, online database trained with 

multiple images have been used. Microsoft have published 

dataset called The Microsoft Common Objects in Context 

(MS COCO) dataset and a trained a CNN to detect objects in 

large-scale and captioning dataset and it is widely used by 

Machine Learning and Computer Vision engineers for 
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various computer vision projects [10]. The primary goal of 

computer vision is understanding the visual scenes, it 

involves recognizing what objects are present, determining 

the object's attributes and characterizing it. 

● Input images from COCO Dataset is 121,408 images 

● Annotated images from COCO Dataset is 883,331  

● 80 classes of images using the COCO Dataset  

● The COCO Dataset median image ratio is 640 x 480 

The COCO-Stuff dataset of 91 stuff classes comes with 

pixel-wise annotations for a rich and diverse set [11]. 

 

B. Proposed Approach 

The proposed model aims to address the visually impaired 

population. An attempt is made to design an intelligent 

assistive device which identifies the real world object and 

converted to speech and fed to visually challenged people. 

This in turn helps visually impaired people to lead 

independent and normal day to day life. The system 

architecture is shown in Fig. 1. It consists of ESP32 Camera, 

object detection, text-to-speech conversion. 
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Fig. 1; (a) Arduino IDE (b) ESP32CAM (c) Trained Dataset (d) 

Headphone (e) Blind Person 

 

ESP32-CAM 

The ESP32 is one of the most popular wireless 

microcontroller boards. The ESP32 CAM is small in size, 

consumes low power camera module which is based on 

ESP32. Besides the OV2640 camera with a microSD card slot 

is also used to store and process the captured images. The 

ESP32 CAM is Interfaced FTDI programmer to upload code 

with the help of Arduino IDE. It can capture raw images with 

the maximum resolution of 1600x1200. Objects are captured 

using ESP32 CAM for detecting it. Fig. 2 shows how an 

ESP32 CAM can be connected to a USB connector FTDI 

programmer for programming it. 

 

 

Fig. 2; Connection Diagram of ESP32CAM with FTDI 

Programmer 

 

Object Detection 

Object detection combines classification and localisation of 

objects in images and videos. 

A bounding box is drawn around each object of interest in the 

image and assigns a class label. Every object class has its 

unique features that helps in classifying the objects. This 

feature is incorporated in the project to help blind subjects in 

identifying the objects in front of them. This in turn help them 

to get a sense of their surroundings. 

 

Text to Speech 

To convert text to speech Python library is used. The final 

output which is obtained as voice will be conveyed to the 

visually impaired through earphones to identify the objects in 

their surroundings. 

 

C. Algorithm  

In this proposed work, OpenCv and the pre-trained deep 

learning model i.e, YOLOv3 is used for the object 

detection.YOLOv3 is a real-time object detection algorithm 

that identifies specific objects in videos, or images even in 

live streaming video. YOLO uses features read by a deep 

convolutional neural network to detect an object [12]. The 

process of YOLOv3 is shown in Fig. 3. 
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Fig. 3; Process Behind Machine Learning Algorithm 

 

YOLO V3 is the convolution neural network with twenty four 

convolutional layers and two fully connected layers [13]. The 

first 4 elements represent the center at x,y, width and height. 

CNNs are classifier-based frameworks that interacts with 

input pictures as data arrays and aims to recognize patterns 

between them. YOLO provides equal weight to the 

classification and localization and find sum of squared error 

loss function [14]. The loss function defined as in yolo as. 

 

. (1) 

Where, 

denotes presence of an object in cell i. 

denotes a j th bounding box for object prediction in the 

cell i. 

 and are regularization parametres. 

In the Eqn. (1) localization mean-squared error is represented 

in first two parts and other parts represent classification error 

Yolo with a single Layer neural network is applied to an 

image. The images are divided into SXS grids and based on 

the confidence score the bounding box are constructed and 

class label are assigned to individual object. Confidence score 

is the measures of accuracy of object present in the bounding 

box. tell The probability of object presence in the cell is 

measured using Class conditional probability.[15] 

YOLO is one of the fastest object detection algorithms (forty-

five frames per second) as compared to the R-CNN family 

(R-CNN, Fast R-CNN, Faster R-CNN, etc). Fig. 4 shows how 

the input image is applied with S X S grid in accordance with 

the usage of algorithm, furtherly the bounding boxes along 

with confidence are marked on image and with the class 

probability map, the object detected displayed.  

The ratio of true predictions to the total number of input 

samples is termed as Accuracy. It can be using the following 

formula. 

Accuracy = Correct predictions / All predictions 

 

 

Fig. 4; The Process of Yolo Algorithm Applying on Image and 

its Final Detected Output 

 

Precision is the ratio of number of True positive samples and 

total number of positive samples predicted in a certain class. 

It’s formula is given by, 

Precision =True positives/(True positives+False positives) 

Recall is the ratio of examples which were predicted to 

belong to a true positive class with respect to all the samples 

that belong in that class and the can be used by the following 

formula. 

Recall=True positives/(True positives+False negatives) 

 

RESULT AND DISCUSSIONS 

The visually impaired people always have the need to rely on 

others and to lead a dependent life. So, our work is mainly 
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focussed on making their lives easier by giving them the aid 

which would help them to identify objects around them. The 

implementation of computer vision machine learning 

algorithm is incorporated to detect objects and it also explains 

how convolution neural networks are trained on dataset that 

can detect objects.  

For this study trained database of about 80 datasets using 

COCO datasets are used and tested. Where OpenCV 2.4 

library is used to support machine learning method and 

Standard dataset has been considered for the result. The 

COCO dataset contains eighty classes, eighty thousand 

images and forty thousand validation images. In this regard, 

using an ESP32 camera, the following objects are captured 

from real time video streaming. 

 

In this method of object detection model the objects captured 

are converted to text and then to voice for the visually 

impaired people. Detection of objects in a room using live 

streaming video frames is done with YOLO. The proposed 

method identifies potential areas using bounding boxes. The 

more overlapping bounding box of the captured images 

represent true region of interest in the network. A trained 

model attempts to identify the object in bounding box. The 

conventional object detection method is time consuming. The 

traditional method looks every part of image multiple times 

and classify the object. YOLO is unique technique to classify 

the object by looking the object only once. OpenCV is used 

to display the Results. The accuracy of object detected using 

YOLO is measured using the confusion matrix. 

Fig. 5 shows the ESP32 camera integrated with the OV2640 

camera. 

 

 

Fig. 5; ESP32CAM  

 

The Arduino IDE is used for running the code for the 

operation of the ESP32 camera. The objects which are 

captured in the live video would be compared with the trained 

database of COCO using machine learning algorithm and 

hence the output is obtained where the objects are surrounded 

by a bounding box with labels. Fig. 6 represents the trained 

dataset in the COCO database obtained from our process and 

Fig. 7 represents the detected objects array are numbered 

whereas the non-detected objects array are empty.  

 

 

 

Fig. 6; Trained Dataset 

 

 

Fig. 7; Detected Objects are Numbered in the Format of center x and y, Width and Height 

 

Further the obtained labels are converted to voice using 

Python library and hence the final output which is in the form 

of a voice will be heard through headphones by the visually 

impaired person. The objects within bounding box and 

labelled object using machine learning algorithm are shown 

in Fig. 8. 

 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 3 ¦ 2022 

 

381 

J. Thamil Selvi, et al.: Visual Cues to Voice Cues 

 

 
 

 

 

 

 (a)  (b) 

 

 

 

 (c)    (d)  

Fig. 8; Detection of (a) Mouse (b) Laptop (c) Clock (d) Cell 

Phone 

 

CONCLUSION 

In this project, we have used the YOLO algorithm for object 

detection. This approach is generalised, and it outperforms 

other strategies when applied to diverse domains from live 

video. The algorithm is simple and trained on an entire image. 

We have used a trained database of about 80 datasets and look 

forward to training more datasets in the future. In order to 

forecast limits full frames of video is used in YOLO. Fewer 

false positive shall appear in the background. This algorithm 

is substantially more efficient and faster to employ in real 

time when compared to other classification algorithms. We 

want to continue our work in the future by creating our own 

benchmark dataset and designing a product which would be 

handy and cost efficient. 
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