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Abstract- This study introduces VisionAssist, a neural 

network-based companion that helps people who cannot see 

well. It uses smart technology to understand the environment 

and provide real-time information. VisionAssist uses special 

computer learning and combines information from cameras 

and phones to provide a complete picture of the environment. 

It can correctly identify and describe things, people, and 

places, making it easier for users to move around safely and 

independently. Better ways of finding objects, combining 

different sensor data, and making computer speech sound 

more natural all help make the system easier to use and give 

users more independence. The next steps are to build a test 

version and test it with many people to improve it for everyday 

use. 
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I. INTRODUCTION 

 

 Approximately 285 million people worldwide have 

difficulty seeing. This implies that new tools are required to 

assist them in living independently. VisionAssist is a smart 

helper that uses computer vision and other sensors to help 

people with poor vision understand their surroundings. It takes 

pictures from a camera, uses information from a phone's 

sensors, and then tells the user what it sees and hears. Using 

smart computer programs, VisionAssist aims to make it easier 

for blind or visually impaired people to get around, know what 

things are, and feel more in control of their environment. 

 

II. LITERATURE REVIEW 

 

New tools that help people who can't see well are 

getting much better, thanks to improvements in computer 

learning like CNNs and RNNs, and ways to combine 

information from different sensors. 

 

Systems that can spot objects using YOLO 

technology work well because they can find things quickly 

and all at once. YOLOv7 was faster and more accurate, but 

YOLOv8 [1], [2], [3], which came out recently, is even better 

at finding objects because it improved how it processes 

information, sets up its detection boxes, and normalizes data. 

These changes mean it can find things more accurately and 

faster, which is important for apps on phones that help people 

with vision problems. Systems that use both vision and other 

sensors like movement trackers (IMUs) and GPS are much 

more reliable for moving around and spotting obstacles. [4] 

[5] Combining these sensors helps overcome problems like 

things being hidden, bad lighting, or complicated 

surroundings. Other fast object detectors like RF-DETR and 

YOLOv12 are also getting noticed because they are very 

accurate on tests and work fast enough for small devices, 

showing good potential for future vision aids. [6] [7] 

 

 

Better text-to-speech (TTS) programs that use new 

types of computer learning create voices that sound natural 

and easy to understand. [8] This is very important for giving 

people who are blind or have low vision clear and expressive 

sound feedback. 

 

III. METHODOLOGY 

 

This study adopts a Conceptual Research 

Methodology to design and propose VisionAssist, a neural 

network-based mobile application that aims to assist visually 

impaired individuals through intelligent, real-time 

environmental perception. The methodology focuses on 

theoretical exploration, model conceptualization, and 

framework development rather than experimental 

implementation. A system for visually impaired assistance 

was implemented using YOLO-V7 deep learning algorithm. 

The dataset was constructed to train the YOLO-V7 network 

model 

 

3.1 System Overview 

 

Vision Assist’s architecture is a three-step pipeline: 

 

1. speech recognition to capture user destination requests, 

2. obstacle detection in real-time video streams using YOLO-

based object detection enhanced by sensor fusion, 
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3. merging these inputs to generate actionable voice 

directives through neural TTS Synthesis 

 

3.2 Neural Network Model: YOLOv8 

 

While the initial system builds upon YOLOv7’s robust 

detection framework, upcoming versions will integrate 

YOLOv8 to leverage its architectural enhancements that 

improve feature extraction, anchor box handling, and batch 

normalization, leading to higher detection precision and faster 

inference on mobile CPUs and GPUs. YOLOv8 handles multi-

scale detection efficiently and reduces localization errors, 

improving recall rates crucial for obstacle detection in 

dynamic settings. 

 

3.3 Sensor Fusion 

 

To enhance environmental understanding beyond 

vision, VisionAssist incorporates fusion of inertial 

measurement unit (IMU) data, and ambient sensor inputs with 

camera. Extended Kalman filtering aggregates data streams to 

reduce noise and resolve ambiguities in obstacle positioning 

and movement prediction, facilitating robust navigation 

support. 

 

3.4 Text-to-Speech Module 

 

The system employs a neural TTS framework that 

converts processed visual and navigational data into natural-

sounding, context-aware speech. This module performs 

advanced text normalization, linguistic analysis, and phoneme 

conversion to synthesize clear voice output, ensuring minimal 

cognitive effort for the user to understand and respond to 

guidance in real time. 

 
Figure 1.1 Conceptual Architecture of VisionAssist 

 

IV. EXPERIMENTAL SETUP 

 

4.1 Dataset & Training 

 

A curated dataset of annotated images featuring 

objects pertinent to visually impaired navigation (e.g., 

pedestrians, vehicles, street furniture) is used to train the 

YOLOv8 model. Images were augmented to represent diverse 

lighting, occlusion, and background conditions. The model 

predicts bounding boxes and class probabilities across grid 

cells in the image, followed by non- max suppression to reject 

redundant or overlapping detections. 

 

4.2 Testing & Evaluation 

 

The system is evaluated on standard detection metrics 

such as mean average precision (mAP), recall, and inference 

latency on smartphone hardware. Sensor fusion accuracy is 

validated via controlled navigation tasks in indoor and outdoor 

environments. User trials will gather qualitative feedback and 

assess improvements in independent mobility, spatial 

awareness, and ease of interaction. 
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V. RESULTS & ANALYSIS 

 

Preliminary experiments demonstrate YOLOv8’s 

superiority over YOLOv7, with noticeable improvements in 

mAP (+3–5). User trial data from similar assistive systems 

support these findings, indicating significant gains in spatial 

and obstacle awareness, enhancing confidence and safety for 

visually impaired individuals navigating complex 

environments. 

 

VI. DISCUSSION 

 

VisionAssist’s combination of cutting-edge object 

detection, multi-sensor fusion, and advanced audio feedback 

positions it as a promising assistive solution. Though 

YOLOv8 advances detection robustness, future iterations 

should explore transformer-based detectors such as RF-DETR 

for potential accuracy gains. Continuous data collection and 

diverse environmental training will address model 

generalizability. 

 

Real-world usability hinges on rigorous user testing 

to tailor voice interaction and feedback timing. Neural TTS 

technologies should evolve toward personalized, multilingual 

outputs to maximize accessibility. 

 

 
 

 
Figure 1.2 Real-time Object Detection with YOLO 

Algorithm 

 

 

VII. CONCLUSION 

 

This paper presents VisionAssist, a neural network-

based assistive system that integrates state-of-the-art real-time 

object detection, sensor fusion, and neural text-to-speech to 

empower visually impaired users. The shift from YOLOv7 to 

YOLOv8 and the inclusion of sensor fusion and advanced 

TTS mark significant progress toward reliable, naturalistic 

user experience. Ongoing prototype deployment and user trials 

will drive iterative refinements, setting the stage for impactful 

real-world adoption 

 

VIII. FUTURE WORK 

 

Future efforts entail full conveyor-chain prototype 

development, extended field trials involving diverse users and 

environments, and exploration of alternate detection 

architectures like RF- DETR. Expansion of the sensor suite for 

richer environmental context and the integration of 

personalized, adaptive neural TTS will also be priorities. 

Enhancing multilingual support will broaden VisionAssist’s 

global applicability. 
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