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Abstract 

This paper aims at combining object detection at real time and recognition with suitable deep learning 
methods in order to detect and recognize objects position as well as the names of multiple objects detected 
by the camera using an Object detector algorithm. This is to aid the visually impaired user without the help 
of any other person. The image and video processing algorithms were designed to take real-time inputs 
from the camera, Deep Neural Networks were used to predict the objects and uses Google’s famous Text-
To-Speech (GTTS) API module for the anticipated voice output precisely detecting and recognizing  the  
category  or  class  of  objects  and locations  contained.  The best result shows that the system recognizes 91 
categories of outdoor objects and produces the output in speech i.e. in an audio format even when a 
reduced amount of spectral Information from the data is available. 
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1. Introduction 

A human’s most fundamental ability is often their 
sense of vision. The capability to perceive the 
world through sight is considered a valuable gift 
and plays a crucial role in everyday activities. 
However, one of the biggest challenges faced by 
visually impaired individuals is their dependence 
on external assistance due to limited vision. They  

 

struggle with tasks that require object 
recognition, which is an essential feature they 
need in daily life. Navigating their surroundings, 
particularly when walking on streets, poses 
significant difficulties for them. Studies indicate 
that a majority of individuals with normal vision 
begin experiencing visual impairments by the age 
of 50.   
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Although several applications have been 
introduced to assist visually impaired individuals, 
real-time object recognition with voice output has 
not yet been fully developed. Many existing 
solutions focus on detecting obstacles near the 
user and alerting them through alarms or beeping 
sounds, often using IoT technology. However, 
such solutions require users to carry multiple 
devices, including smart sticks with obstacle 
detection, mobile phones, and navigational tools. 
These devices can be expensive and, at times, 
inconvenient for the user.   

Common alternatives currently used to aid 
visually impaired individuals include tactile signs 
and Braille labels affixed to objects for 
identification. Advanced technologies such as 
Radio Frequency Identification (RFID), barcodes, 
and talking labels help locate objects within close 
proximity. However, individuals with total or 
partial visual impairment often struggle outdoors, 
particularly in crowded areas. Walking through 
busy streets can be highly challenging, leading 
many to rely on family members or sighted 
companions to navigate unfamiliar environments 
and avoid obstacles. While canes are commonly 
used for assistance, they cannot provide 
information about the nature of objects ahead.   

Visually impaired individuals rely on experience to 
recognize objects, but when they encounter 
unfamiliar obstacles, they may face injuries or 
accidents. Everyday hurdles include stairs, parked 
vehicles, bicycles, and even animals, making 
independent navigation difficult. The most 
significant challenge in assistive applications is 
ensuring accurate object identification and 
positional awareness. These applications typically 
function by capturing an image, converting it into 
a grayscale format, and then processing it for real-
time object detection and recognition using deep 
learning.   

 

2. Literature Survey 

Bochkovskiy et al. [1] introduced the YOLOv4 
architecture, designed to achieve high-speed and 
accurate object detection. The study outlines 
multiple features that enhance CNN accuracy and 
evaluates their impact by testing them on the 
COCO dataset. Additionally, it improves state-of-
the-art techniques to optimize the model, making 
it more efficient and suitable for training on a 
single GPU.   

Deeksha Janardhan et al. [2] developed a system 
integrating object detection with voice feedback 
using the YOLOv4 model. The research first 
highlights the advantages of YOLOv4 before 
proposing a structured flowchart for system 
design in an Android environment. The core 
objective of this system is to enable real-time 
voice output using YOLOv4, ensuring it is fast 
enough to effectively assist visually impaired 
individuals.   

He, K., Zhang et al. [3] conducted a comparative 
analysis of traditional and deep learning methods 
for object detection. Their study focuses on the 
working principles and real-time accuracy of 
different object detection models, while also 
addressing challenges related to deep learning-
based detection. The research explores 
background modeling, object recognition, and 
background updating as part of the subtraction 
approach, which functions similarly to the frame 
difference method by continuously updating 
frames. The study then presents an enhanced 
deep learning-based object detection model.   

 

Xinyi Zhou et al. [4] discussed the role of deep 
networks in object detection and their rapid 
advancements due to deep learning. The research 
highlights that Android is the most preferred 
platform among visually impaired users, although 
several dedicated devices for navigation and 
object recognition exist. However, such devices 
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tend to be costly compared to software-based 
solutions. One key advantage of deep learning in 
object detection is its ability to achieve high 
accuracy when trained on large datasets. 
However, modeling long-term dependencies 
remains a challenge for existing recurrent neural 
networks.   

Joseph Redmon et al. [5] introduced "You Only 
Look Once: Unified, Real-Time Object Detection," 
a pioneering model that enables real-time object 
detection. This was the first object detection 
approach to use regression for bounding box 
localization and class probability prediction. The 
model employs a Single Shot Detector (SSD) to 
generate predictions from a single evaluation, 
making it highly optimized for end-to-end 
performance. While it exhibited higher 
localization errors compared to other detectors at 
the time, it significantly reduced the likelihood of 
false negatives.   

Krizhevsky et al. [6] developed the AlexNet 
architecture, which won the ImageNet 
competition and marked a major breakthrough in 
deep learning. This network shifted the focus 
from manual feature engineering to deep 
convolutional neural networks (DCNNs). The use 
of GPUs and Rectified Linear Units (ReLU) played 
a crucial role in transitioning from handcrafted 
features to automated learning through CNNs. 
Following this advancement, researchers began 
exploring various applications of CNNs and deep 
CNNs for object detection.   

Geethapriya S. et al. [7] provided an in-depth 
analysis of YOLO, comparing it against other 
object detection algorithms based on speed, 
accuracy, complexity, and distance estimation. 
The study concludes that YOLO processes images 
differently from other models by utilizing 
convolutional networks to predict bounding boxes 
and class probabilities more efficiently. The paper 
also discusses multiple application areas where 
the YOLO model can be effectively deployed.   

3. Problem Statement  

The objective is to design a real-time system that 
integrates object detection and recognition with 
audio feedback using the YOLO (You Only Look 
Once) algorithm. The system employs a webcam 
or similar device to capture live video feeds and 
utilizes YOLO's advanced deep learning 
capabilities to identify and classify objects in the 
scene. Upon detection, the system generates 
corresponding voice alerts, providing users with 
real-time auditory information about the 
identified objects. This solution is particularly 
useful for enhancing accessibility for visually 
impaired individuals or in applications requiring 
hands-free interaction. The proposed system 
leverages the efficiency of YOLO for high-speed 
and accurate object recognition and combines it 
with tools like gTTS (Google Text-to-Speech) for 
voice output. By using compact hardware such as 
GPUs or mobile processors, the system aims to 
achieve portability and usability across diverse 
scenarios, from navigation aids to industrial 
monitoring. 

 

3.1 Objectives 

Specifically, the target consists of four 
subdivisions: DJCam for inserting the image into 
the frame, item identification and category 
module, face and currency identification module, 
and audio for the visually impaired user. In this 
paper, we concentrate on the framework's 
design, including article discovery, category, and 
reputation. SSD has proven to be the fastest 
single-image detection for multiple classes. The 
PASCAL VOC 2007 dataset contains 20 element 
classes, 9,963 images, and 24,640 annotated 
devices. This dataset has been changed by 
counting large snapshots inside the training, 
validation, and testing set, bringing the total 
training to 21, with the latest beauty being 
foreign money. The changed PASCAL VOC 2007 
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dataset is prepared by sharing knowledge with 
the SSD version. 

3.2 Existing System 

Low vision or blindness is one of people's top ten 
most common disabilities. Unfortunately, India is 
home to one of the most visually impaired 
populations in the world. This paper provided a 
unique framework to help visually impaired 
people find and recognize objects and is a great 
way to move around freely and keep track of their 
surroundings. The report uses a broadcast to 
provide insight into unpaired snapshot detection 
(SSD) approaches to locate and classify objects 
that can be examined when human faces and 
banknotes are detected. , Inception was 
completed using the v3 form. The entire SSD 
detector is based on the modified PASCAL VOC 
2007 dataset, which introduces a completely new 
feature for coin detection. In addition, the 
discrete models of Inception v3 can recognize 
human faces and banknotes, making the 
framework scalable and adaptable to a person's 
ability. Ultimately, it can give the frame a visually 
impaired position within the sound layout. That 
changed the Delivery Forex Elegance (MAP) SSD 
independent detector rating to 67.8%, and the 
accuracy and forex credentials of the Inception v3 
male and female models were 92.5% and 90.2%, 
respectively. 

3.3 Proposed System 

In this mission, we combine SSD300 (Single Shot 
Detector) with the Starter version to search and 
evaluate Objects, Persons and currency 
banknotes. SSD 21 can recognize lessons, but it 
will not recognize Objects, Persons And currency, 
so we have introduced a broader layer for finding 
Objects, Persons And currency, but its To find the 
Objects, Persons And currency, we used the 
Camera in this project camera identify maximum 
objects persons for blind people, In a wide range 
of industries, the future of object detection has 
enormous  opportunities.  Video  processing  and  

object recognition  algorithms  are  proposed  
based  on  available resources and dedicated to 
visually  challenged users. People with visual 
impairments face major challenges when walking 
around and avoiding obstacles in their daily life. In 
day-to-day tasks,  this program  can support  
visually impaired  and  blind users.  The  
experiment  results  of  CNN,  SVM,  YOLO2  and 
YOLO3 were compared by means of precision and 
generating frames per sec. Yolo3 precision is 
46.8% as better than other and  by  generated  
frames  Yolo3  was  outperformed  with maximum 
18 per sec. It will lessen the issue of movement 
and object recognition with a compact solution 
without the need to bring any additional devices 
dedicated to  

4. Implementation  

An in-depth, novel framework for the visually 
impaired using an ancient fusion of parallel CNNs 
that outperforms more sophisticated techniques 
for the popularity of hobbies. Both Google Net 
and CNN's Alex Net complement each other to 
identify unique features of the same 
magnificence. As a result, each of them is fed an 
input video feed and a support vector. 
magnificence beauty ratings are combined using a 
machine (MVS). Another proposed new method 
using CNN consists of a recurrent neural 
community (RNN) and a SoftMax classifier for 
detail detection and shade thresholding for hue, 
saturation, and intensity (HSI) of color reputation. 
. An approach that blends innovative and 
predictable wearable strategies with the 
profound talent of the visually impaired. The 
device uses regression-based mechanisms to scan 
items without preferred dates, handles sudden 
camera movements, and uses You Only Look 
Once (YOLO) to perceive the item. 

A mobile application designed for blind men and 
women. You can draw in different ways: online 
and offline, based on the community connection 
between people. The online mode uses the 
fastest RCNN to make predictions in strong 
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situations and YOLO for instant results. However, 
using the Haar and Histogram of Gradient (HOG) 
functions in a distinct identity module serves this 
purpose in the offline mode. CNN is designed to 
use the ImageNet dataset for the reliability of pre-
qualified articles. A new DLSNF (usually a deep 
learning-based sensory navigation framework) 
based on the YOLO framework is proposed to 

develop a sensory navigation device based on the 
NVIDIA Jetson TX2. SqeezeNet, a moderate CNN 
pre-qualified model, scored higher and lower 
arithmetic delays. Squeeze Net was developed by 
changing the weight of the last convolution layer, 
replacing the corrected linear unit (ReLU) as an 
activation function with LeakyReLU, and adding a 
batch normalization layer. 

Architecture Diagram 

 

Figure 1: Architecture Diagram 

A mobile phone aid designed to help the blind to 
maneuver. It can draw in ways: online and offline, 
mainly based on the interaction of networks. The 
online mode uses fast RCNN for reliable 
predictions and YOLO for instant results. At the 
same time, the feature recognition module, 
Collier features, and gradient graph (HOG) serve 
this purpose offline. CNN is designed to validate 
pre-certified assets against the use of the 
ImageNet dataset. DLSNF (Deep Learning-Based 
Complete Sensory Mobility Framework), built on 
the YOLO architecture, has been proposed to 
design a sensory navigation tool in the NVIDIA 
Jetson TX2. SqeezeNet, a well-known CNN 
lightweight model, has higher virtualization 
performance and reduced computational latency. 
Squeeze Net is further developed with the help of 
closed convolution layer weight conversion, 

LeakyReLU corrected linear unit (ReLU) 
conversion to the activation function, including 
batch settlement layer. 

In this project we are combining SSD300 (single 
shot detector) with inception model to detect and 
recognized CURRENCY NOTES. SSD is capable of 
recognizing 21 classes but will not recognized 
currency notes so we have added extra layer with 
extra class to detect currency notes but its 
accuracy is not good so we extracted features 
from SSD and then retrained with INCEPTIONV3 
which is able to get accuracy more than 98%. 

For currency detection we have used INDIAN OLD 
NOTES dataset as new currency notes dataset not 
available so we trained SSD and inception with 
OLD currency notes and then this new model can 
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detect total 21 classes with 1 more class as 
currency so now SSD can detect and recognized 
total 22 classes. 

Below is the currency dataset use for inception 
training 

  

In above screen we have folders for different currency notes and you just go inside any folder to view 

images of that currency notes like below screen 

 

We will used above images to train both SSD and INCEPTION models 

To implement this project we have designed following module 
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1) Generate SSD-Inception Model: using this module we will generate and load SSD300 and inception 

model 

2) Run SSD300 Object Detection & Classification: using this model we will detect and classify object (21 

classes with currency) using SSD and Inception model 

3) Inception Accuracy & Loss Graph: using this module we will plot Inception training accuracy and loss 

graph 

5. Results and Discussions 

To run project double click on ‘run.bat’ file to get below screen 

 

In above screen click on ‘Generate SSD-Inception Model’ button to load models and to get below screen 

 

In above screen in red colour text we can see models loaded and now click on ‘Run SSD300 Object Detection 

& Classification’ button to upload image and then classify object 

http://www.neuroquanotology.com/
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In above screen selecting and uploading 1.jpg file and then click on ‘Open’ button to get below output 

 

In above screen objects detected and classified as person and cat and now try other images 
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For above a2.jpg selection below is the output 

 

In above screen application displaying chair and currency note fifty detected and no test other images. 
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In above screen in text area as well as images you can see printing of detected objects and similarly you can 

upload and test other images. 
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Now click on ‘Inception Accuracy & Loss Graph’ button to get below graph 

 

To train Inception we took 15 epoch so in above graph x-axis represents epoch and y-axis represents 

accuracy and loss values and in above graph green line represents accuracy and red line represents loss and 

we can see with each increasing epoch accuracy get increase and loss get decrease and at final epoch 

accuracy reached to 100% and loss reached to 0. So this proves that inception is train efficiently to detect all 

classes 
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6. Conclusion 

A new framework has been set up to help the 
visually impaired using item identification, type 
and face, and the popularity of Forex. Installation 
is relatively easy and clean after completing the 
training part. The use of separate start models for 
the popularity of faces and Forex makes it faster, 
more people-centered, and more adaptable. This 
is one of the most common frameworks that 
combines all the useful capabilities and can really 
be a better benefit to humanity. Future paintings 
can be completed to show the face and the 
popularity of Forex as satire proof. 

Future work 

Future research in deep learning-based object 
detection and recognition frameworks can focus 
on improving model accuracy and reducing 
computational complexity for real-time 
applications. Expanding the integration of these 
frameworks with assistive technologies, such as 
audio or haptic feedback, can greatly benefit 
visually impaired individuals. Additionally, 
domain-specific optimizations, such as in 
healthcare or autonomous driving, and the use of 
lightweight models for edge devices will ensure 
broader applicability. Incorporating advanced 
techniques like attention mechanisms and 
transformers can further enhance detection in 
challenging environments with occlusions or 
dynamic lighting 

. References 

[1] JabeenF and A. Enriquez M, 2015, “Feed 

forward neural network training based 

interactive shopping for blind,”, IEEE, pp. 

1–6. 

[2] Tapu R. and ZahariaT, 2013, “A 

smartphone-based obstacle discovery and 

classification method for assisting visually 

impaired people,”, pp. 444–451.  

[3] Tapu E and TapuR, 2014, “A survey on 

wearable methods used to assist the 

visual decreased user navigation in 

outdoor situations,”, IEEE, pp. 1–4.  

[4] R. Granada and Monteiro J, 2017, “Virtual 

guide dog: An application to establish 

visually-compromised people through 

deep convolutional neural networks,”, 

IEEE, pp. 2267–2274.  

[5] Kumar R. and MeherS, 2015, “A novel 

technique for visually reduced using 

object recognition,”, IEEE, pp. 0772–0776. 

[6] Mocanu B and R,Tapu, 2017,  “Seeing 

without sight-an automatic perception 

system committed to blind and visually 

compromised people,”, pp. 1452–1459.  

[7]  P.-Y. Chiang and Lin B.-S., 2017, “Simple 

smartphone-based guiding system for 

visually impaired people”, p. 1371, 2017.  

[8] Pai C. D. andPotdarK, 2018, “A 

convolutional neural network based live 

object recognition scheme as screen aid,”. 

[9]  Yang L and J.-C, 2018, “A deep learning 

method to sensory routing device for 

blind guidance,”, IEEE, 2018, pp. 1195–

1200.  

[10] Alhichri H and BaziY, 2019, “Helping the 

visually impaired see via image multi-

labeling based on squeezenetcnn,”, p. 

4656, 2019.  

[11] W. Liu, C. Szegedy, 2016, “Ssd: Single 

shot multibox detector,”, pp. 21–37. 

[12] Williams C. K. I and Everingham M, 

2007, “The PASCAL Visual Object 

Classes Challenge 2007 (VOC2007) 

Results” 

http://www.neuroquanotology.com/

