
 

 

 

     
Volume 15, Issue 07, Dec 2025                                                     ISSN 2457 – 0362                                          Page 81 

VOCAVISION: A VOICE-ASSISTED REAL-TIME OBJECT DETECTION 

SYSTEM

1Dr Ch. Lavanyaratna Venkata, 2Akula Yashaswini, 3chekka Shivani, 4Chippa Shaline 

Siri 

1 Associate Professor, Department of Computer Science & Engineering (Artificial Intelligence & 

Machine Learning), Malla Reddy Engineering College for Women(Autonomous),  Hyderabad, 

Telangana, India, 
1 Email : lavanya2.kowmar@gmail.com 

2,3,4  Students, Department of Computer Science & Engineering (Artificial Intelligence & Machine 

Learning), Malla Reddy Engineering College for Women(Autonomous),  Hyderabad, Telangana, India,2 

Email : akulayashaswini9@gmail.com, 3 Email: shankarshivani222@gmail.com, 4 Email: 

shalinesiri@gmail.com 

 

Abstract: 

This project presents a voice-enabled intelligent object detection assistant designed to make visual 

scene understanding more accessible and interactive. The system integrates advanced deep 

learning–based object detection with a speech recognition and text-to-speech (TTS) interface to 

provide real-time information about objects in the user’s surroundings. Using a state-of-the-art 

detection model such as YOLO, the framework accurately identifies multiple objects within a 

video stream, while the voice module enables users to interact hands-free—issuing commands, 

requesting object information, and receiving audio feedback. The assistant is capable of 

recognizing common daily-use objects, generating spoken descriptions, and responding to user 

queries. This hybrid vision–speech approach enhances usability for visually impaired individuals 

and supports hands-free operation in safety-critical environments. The proposed system 

demonstrates high responsiveness, accuracy, and user engagement, making it a valuable tool for 

assistive technology and human–AI interaction. 

Keywords:Voice-enabled object detection, speech recognition, YOLO, assistive technology, real-

time detection, computer vision, text-to-speech, human–AI interaction.

I.INTRODUCTION 

Recent advancements in deep learning have 

transformed the fields of computer vision and 

speech processing, enabling the development 

of intelligent systems that can perceive and 

interact with the world in human-like ways. 

Breakthrough object detection models such 

as YOLO (You Only Look Once) introduced 

by Redmon et al. [1], YOLOv4 by 

Bochkovskiy et al. [2], and later 
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implementations like YOLOv5 [3] have 

significantly improved real-time detection 

accuracy and performance. Other 

foundational models, including SSD [4], 

Faster R-CNN [5], Fast R-CNN [13], and 

DenseBox [15], further contributed to 

efficient detection pipelines capable of 

handling complex scenes. These 

advancements are built on deep neural 

network architectures such as VGGNet [6], 

AlexNet [16], and ResNet [20], which 

brought deeper and more powerful feature 

extraction capabilities to modern vision 

systems. Benchmark datasets such as 

PASCAL VOC [19] have played a crucial 

role in evaluating these models, while 

frameworks like TensorFlow [17] 

accelerated model development and 

deployment. 

Parallel to progress in computer vision, 

speech recognition and natural language 

technologies have also grown rapidly through 

innovations such as Deep Speech [9], 

wav2vec 2.0 [7], and sequence-to-sequence 

models with attention mechanisms [11], 

culminating in transformer architectures like 

those introduced by Vaswani et al. [12]. Text-

to-speech systems, especially neural 

approaches like WaveNet-based TTS [8], 

have enabled natural and expressive audio 

output. Together, these advancements in 

speech recognition, language understanding, 

and speech synthesis provide the foundation 

for creating multitasking, voice-driven 

intelligent systems. 

The integration of these cutting-edge 

technologies opens the door for multimodal 

applications such as a voice-enabled object 

detection assistant, which combines real-time 

visual perception with natural spoken 

interaction. Such systems enhance 

accessibility for visually impaired users, 

support hands-free operation, and enable 

intelligent human–AI communication. 

Building on the strong foundation established 

by the referenced works, this project 

leverages state-of-the-art object detection 

models, speech recognition frameworks, and 

neural TTS technologies to deliver a 

responsive, accurate, and user-friendly 

assistive solution. 

II.LITERATURE SURVEY 

2.1. Title: You Only Look Once: Unified, 

Real-Time Object Detection 

Authors: Joseph Redmon, Santosh 

Divvala, Ross Girshick, Ali Farhadi 

(2016). 

Abstract : Introduces YOLO, a single-stage 

object detection framework that treats 

detection as a regression problem from image 

pixels to bounding boxes and class 

probabilities. By using a single network to 
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perform detection end-to-end, YOLO 

achieves real-time performance while 

maintaining competitive accuracy, at the cost 

of some localization errors compared to 

multi-stage detectors. CV Foundation 

2. Title: YOLOv4: Optimal Speed and 

Accuracy of Object Detection 

Authors: Alexey Bochkovskiy, Chien-Yao 

Wang, Hong-Yuan Mark Liao (2020). 

Abstract: Presents YOLOv4, which 

improves both speed and accuracy through 

practical design choices (backbone, neck, 

augmentation, and training tricks) suitable 

for real-world systems. YOLOv4 focuses on 

balancing throughput (FPS) and detection 

accuracy, making it attractive for real-time 

applications on moderate-resource hardware. 

arXiv+1 

3. Title: YOLOv5 (Ultralytics) — 

Implementation & Practical Guide 

Authors: Ultralytics (ongoing; GitHub / 

docs). 

Abstract : Although not a formal peer-

reviewed paper, the Ultralytics YOLOv5 

repository and documentation provide 

practical, production-oriented 

implementations of modern YOLO variants 

(fast training, easy export to ONNX/TFLite, 

and many pretrained models). YOLOv5 is 

widely used in applied systems where quick 

iteration and deployment are required. 

GitHub+1 

4. Title: wav2vec 2.0: A Framework for 

Self-Supervised Learning of Speech 

Representations 

Authors: Alexei Baevski, Henry Zhou, 

Abdelrahman Mohamed, Michael Auli 

(2020). 

Abstract : Describes wav2vec 2.0, a self-

supervised speech representation model that 

masks raw audio in latent space and learns via 

a contrastive task, allowing powerful speech 

features to be learned from unlabeled audio 

and then fine-tuned with limited labeled data. 

The approach substantially improves 

automatic speech recognition (ASR) 

performance, especially in low-resource 

settings. arXiv+1 

5. Title: Deep Speech: Scaling up end-to-

end speech recognition 

Authors: Awni Hannun et al. (Baidu 

Research) (2014). 

Abstract: Proposes an end-to-end deep-

learning ASR system that replaces hand-

engineered stages with a single neural 

network trained on large datasets, 

demonstrating robustness and competitive 

performance in noisy conditions—paving the 

way for simpler ASR pipelines integrated 

into interactive systems. arXiv+1 

 incident density. 

III.EXISTING SYSTEM 

https://www.cv-foundation.org/openaccess/content_cvpr_2016/papers/Redmon_You_Only_Look_CVPR_2016_paper.pdf?utm_source=chatgpt.com
https://arxiv.org/abs/2004.10934?utm_source=chatgpt.com
https://github.com/ultralytics/yolov5?utm_source=chatgpt.com
https://arxiv.org/abs/2006.11477?utm_source=chatgpt.com
https://arxiv.org/abs/1412.5567?utm_source=chatgpt.com
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Existing object detection systems primarily 

rely on advanced computer vision models 

such as R-CNN, Faster R-CNN, SSD, 

YOLO, and EfficientDet, which are capable 

of detecting objects with high accuracy and 

speed. These systems are widely used in 

fields such as surveillance, autonomous 

driving, industrial automation, and 

multimedia analysis. However, despite their 

technological progress, most existing 

solutions are designed to present results 

visually—using bounding boxes, labels, and 

graphical interfaces displayed on screens. 

This dependence on visual output limits 

accessibility and usability for users who are 

visually impaired, elderly, or engaged in 

hands-busy environments. Additionally, 

traditional object detection applications 

operate as standalone vision tools without 

incorporating speech recognition or text-to-

speech capabilities, preventing natural, 

conversational interaction. Existing voice 

assistants like Google Assistant, Alexa, and 

Siri can interpret speech but do not possess 

real-time visual perception, and therefore 

cannot detect or describe objects captured by 

a live camera feed. Some research-oriented 

prototypes attempt to guide visually impaired 

users, but these implementations often lack 

real-time performance, high detection 

accuracy, or robust voice interaction. As a 

result, today’s systems fail to provide a 

seamless integration of vision and speech, 

leaving a significant gap for solutions that 

can detect objects, understand spoken 

commands, and deliver immediate voice-

based feedback in a unified and user-friendly 

manner. 

IV.PROPOSED SYSTEM 

The proposed system introduces an 

intelligent, voice-enabled object detection 

assistant that integrates real-time computer 

vision with natural speech interaction to 

overcome the limitations of conventional 

visual-only detection systems. This system 

utilizes a state-of-the-art deep learning model 

such as YOLO for fast and accurate 

identification of multiple objects in a live 

camera feed. To enable hands-free and 

accessible operation, the framework 

incorporates a speech recognition module 

that allows users to give voice commands and 

request information about specific objects or 

their surroundings. The detected results are 

then communicated back through a text-to-

speech (TTS) engine, providing clear and 

immediate auditory feedback. Unlike 

existing systems that rely on screens for 

output, the proposed solution delivers a fully 

conversational experience, making it 

particularly useful for visually impaired 

users, elderly individuals, and environments 
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where manual interaction is difficult. The 

system is designed to be lightweight, 

responsive, and user-friendly, capable of 

understanding queries such as “What objects 

are around me?” or “Is there a chair in the 

frame?” and responding in real time. By 

combining vision, speech recognition, and 

natural language response generation into a 

unified platform, the proposed system 

enhances accessibility, user independence, 

and interaction efficiency, representing a 

significant advancement in assistive 

technology. 

V.SYSTEM ARCHIOTECTURE 

 

Fig 5.1 System Architecture 

SThe system takes voice input from the user 

and converts it into text using the ASR 

(speech recognition) module.The recognized 

command is processed to understand what 

object-related information the user wants. 

Meanwhile, the camera feed is analyzed by 

the YOLO object detection model to identify 

objects in real time.Finally, the detected 

results are converted into speech using the 

TTS module, providing spoken feedback to 

the user.s. 

VI.IMPLEMENTATION 

 

Fig 6.1 Output page 

 

Fig 6.2 Webcam detection page 

VII.CONCLUSION 

The proposed voice-enabled object detection 

assistant successfully integrates computer 

vision and speech technologies to create an 

intuitive, accessible, and interactive system. 

By combining real-time object detection 

using YOLO with speech recognition and 

text-to-speech modules, the system enables 

users to engage with their surroundings 

through natural voice commands and receive 

immediate auditory feedback. This 



 

 

 

     
Volume 15, Issue 07, Dec 2025                                                     ISSN 2457 – 0362                                          Page 86 

eliminates dependence on visual interfaces 

and significantly enhances usability for 

visually impaired individuals and users in 

hands-busy environments. The 

implementation demonstrates high 

responsiveness, reliable detection accuracy, 

and smooth multimodal interaction. Overall, 

the project provides a valuable assistive 

solution and establishes a strong foundation 

for future enhancements such as multi-

language support, improved context 

understanding, and integration with wearable 

or mobile platforms. 

VIII.FUTURE SCOPE 

The voice-enabled object detection assistant 

holds significant potential for future 

advancements that can make the system more 

intelligent, adaptive, and widely usable. One 

major extension is the integration of context-

aware scene understanding, where the system 

not only detects objects but also interprets 

relationships, distances, and potential 

hazards in the environment—crucial for 

navigation assistance. Future versions can 

include multi-language support, allowing 

users from diverse linguistic backgrounds to 

interact effortlessly. Incorporating edge AI 

optimization will enable deployment on 

lightweight devices such as smart glasses, 

mobile phones, or embedded boards like 

Raspberry Pi and NVIDIA Jetson. 

Additionally, expanding the system with 

emotion recognition, gesture control, or 

environmental sound analysis can create a 

more holistic assistive platform. Cloud 

connectivity can further allow remote 

monitoring, data storage, and integration with 

IoT devices, enabling users to control home 

appliances or receive real-time alerts. 

Advanced deep learning models such as 

transformers or multimodal networks may 

enhance accuracy and conversational ability, 

making the system behave more like a 

personal intelligent assistant. Overall, the 

project has vast potential for research, 

commercial applications, and real-world 

assistive technology solutions. 
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