
Vidyabharati International Interdisciplinary Research Journal                                                            ISSN 2319-4979 

 

International Conference on "Emerging Trends and Research in Computer & Electronics Exigencies -2025"           

ETRCEE-2025 [27th - 28th June, 2025]                                 176 

HANDSFREE: HYBRID GESTURE AND VOICE CONTROL SYSTEM  

FOR SMART INTERACTION 

Prof. A. P. Nachankar 
Dept. Computer Science and Engineering KDK College of Engineering Nagpur, India 

abhishek.nachankar@kdkce.edu.in 

Sanskruti Dehare 
Dept. Computer Science and Engineering KDK College of Engineering Nagpur, India 

sanskrutidehare@gmail.com 

Gauri Titirmare 
Dept. Computer Science and Engineering KDK College of Engineering Nagpur, India 

gaurititirmare961@gmail. com 

Yashkumar Kore 
Dept. Computer Science and Engineering KDK College of Engineering Nagpur, India 

7ykore@gmail.com 

Aniket Jadhav 
Dept. Computer Science and Engineering KDK College of Engineering Nagpur, India 

aniket.jadhav20703@gmail.com 

 

Abstract 
This paper introduces HandsFree, an innovative system designed to redefine traditional human-computer 

interaction (HCI) by replacing conventional input devices such as the mouse and keyboard with a more 

accessible, gesture- and voice-based control interface. Aimed at enhancing digital accessibility, particularly 

for individuals with physical or motor impairments, the system leverages computer vision algorithms to track 

real-time hand movements using a monocular camera. These movements are translated into dynamic cursor 

control and virtual mouse clicks, enabling precise on-screen interaction without the need for physical 

contact. Complementing the gesture-based interface is an integrated speech recognition module capable of 

interpreting natural language commands, allowing users to navigate applications, input text, and execute 

system operations via voice. The synergy between hand tracking and voice control presents a dual-modality 

solution that significantly broadens user inclusivity and adaptability across diverse environments— from 

assistive technology to smart homes and immersive virtual reality experiences. By combining recent 

advancements in computer vision, machine learning, and voice processing, the HandsFree system offers a 

seamless and efficient alternative to traditional hardware interfaces. It emphasizes ease of use, real-time 

responsiveness, and a reduced learning curve, making it particularly suitable for users with limited mobility 

or in hands-free operation contexts. This paper details the design architecture, implementation strategies, 

and real-world performance of the system, underscoring its potential to improve accessibility, increase 

productivity, and pave the way for the next generation of intuitive, human-centric computing interfaces. 

 

 

1. Introduction 

The evolution of human-computer interaction (HCI) 

has increasingly prioritized intuitive, accessible, 

and contactless interfaces to enhance user 

experience and inclusivity. Traditional input 

devices, such as the mouse and keyboard, while 

effective, impose physical and accessibility 

constraints, particularly for individuals with motor 

impairments or in environments requiring hands-

free operation. The HandsFree system addresses 

these challenges by introducing a hybrid control 

framework that seamlessly integrates hand gesture 

recognition and voice-activated commands. 

Utilizing a monocular camera to capture real-time 

hand movements, the system emulates mouse and 

keyboard functionalities through precise gesture 

mappings. Complementing this, an advanced 

speech recognition module processes natural 

language voice inputs, enabling users to execute 

commands, dictate text, and navigate interfaces 

without physical interaction. This dual modality 

approach not only enhances accessibility but also 

offers a versatile interaction paradigm for diverse 

applications, including assistive technology, smart 

home control, and interactive gaming. 

By combining gesture and voice controls, 

HandsFree redefines smart interaction, reducing 

reliance on conventional hardware and promoting a 

more inclusive and efficient user experience. This 

paper presents the design, implementation, and 

evaluation of the HandsFree system, highlighting its 

potential to transform HCI in modern computing 

environments. 

The project's scope includes rigorous research, 

development, and real-world testing to ensure the 

system's performance and reliability in diverse 

mailto:abhishek.nachankar@kdkce.edu.in
mailto:7ykore@gmail.com
mailto:aniket.jadhav20703@gmail.com


Vidyabharati International Interdisciplinary Research Journal                                                            ISSN 2319-4979 

 

International Conference on "Emerging Trends and Research in Computer & Electronics Exigencies -2025"           

ETRCEE-2025 [27th - 28th June, 2025]                                 177 

scenarios. Emphasis is placed on addressing 

practical challenges, such as gesture accuracy, 

latency, and adaptability to varying environments 

and user needs. This ensures that the system 

delivers a consistent and dependable alternative to 

traditional input devices. 

By combining technological sophistication with a 

commitment to inclusivity, the hand-shaped mouse 

and keyboard controller aspires to transform the 

computing landscape, making it more intuitive, 

accessible, and human- centric. This innovation 

holds the potential to not only solve existing 

accessibility issues but also redefine how we 

perceive and interact with digital ecosystems. It 

stands as a testament to the power of technology to 

enhance lives and create equitable opportunities for 

all in the ever-evolving digital age. 

 

2. Literature Survey 

1. A basic hand gesture control system for PC 

applications ( C. J. Cohen et al. 10-12 october 2001 

IJERT)[1] It appears that you are discussing the 

difficulties of controlling computer applications 

using a combination of static symbols and dynamic 

motions. To recognize these gestures, you're 

suggesting that each one be modeled using either 

static model information or a linear-in-parameters 

dynamic system. Furthermore, you are examining 

which gestures are most suited for this method, how 

they can be recognized, and which commands they 

should execute. The tracking method you are 

employing is comprehensive, and it appears to 

provide gesture control coordinates for a 

PowerPoint presentation in real-time while 

consuming minimal processing power and memory. 

 

2 Hand Gesture Control of Computer Features 

(Rishabh runwal et al. 30 june 2020 IJERT)[2] 

It is fascinating to see how technology is advancing 

day by day, especially in the field of human-

computer interaction. One of the innovative 

techniques that facilitate communication between 

users and their devices is the use of hand gestures to 

control laptop features. This strategy is much 

simpler to use than traditional methods, making it 

an attractive option for many users. With the advent 

of this technique, the conventional use of mouse, 

keyboard, and controllers may change, as people 

can interact with their computers through hand 

gestures. An ultrasonic sensor is used to classify 

hand movements in real- time, making it a 

convenient and efficient way to control laptop 

features. 

 

3. Performing Basic Tasks on Computer using Hand 

Gestures & Ultrasonic Sensors (Gopi manoj 

Vuyyuru et al. may 2021 IJERT)[3]. 

In the era of Business 4.0, new methods such as 

gestures have become popular. Their ease of access 

and ability to detect nearby objects make them 

useful for hardware devices such as keyboards and 

mice. This article specifically focuses on the use of 

ultrasonic sensors for instantaneous recognition and 

characterization of movements. Ultrasonic sensors 

use sound waves to measure the distance between 

target objects and convert the reflected sound into 

electrical signals. The main goal of this article is to 

improve the accuracy and speed of computer 

interfaces using Arduino and ultrasonic sensors, as 

well as various Python tools. 

 

4 N. Morgan and H. Bourlard, "Continuous speech 

recognition", IEEE Signal Processing Magazine, 

vol. 12, no. 3, pp. 24-42, 1995.[13] 

The authors focus on a tutorial description of the 

hybrid HMM/ANN method. The approach has been 

applied to large vocabulary continuous speech 

recognition, and variants are in use by many 

researchers, The method provides a mechanism for 

incorporating a range of sources of evidence 

without strong assumptions about their joint 

statistics, and may have applicability to much more 

complex systems that can incorporate deep acoustic 

and linguistic context. The method is inherently 

discriminant and conservative of parameters. 

Despite these potential advantages, the hybrid 

method has focused on implementing fairly simple 

systems, which do surprisingly well on large 

continuous speech recognition tasks, Researchers 

are only beginning to explore the use of more 

complex structures with this paradigm. 

 

5.R. Kämmerer and A. Küpper, "Experiments for 

isolated- word recognition with single-and two-

layer perceptrons", Neural Networks, vol. 3, pp. 

693-706, 1990.[14] 

Several design strategies for feed-forward networks 

are examined within the scope of pattern 

classification. Single- and two-layer perceptron 

models are adapted for experiments in isolated-

word recognition. Direct (one-step) classification as 

well as several hierarchical (two-step) schemes 

have been considered. For a vocabulary of 20 

English words spoken repeatedly by 11 speakers, 

the word classes are found to be separable by 

hyperplanes in the chosen feature space. Since for 

speaker-dependent word recognition the underlying 

data base contains only a small training set, an 

automatic expansion of the training material 

improves the generalization properties of the 

networks. 
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3. System Working 

Gestures can be used to control the mouse pointer 

by utilizing a camera to capture the user's hand 

movements, which are then analyzed and converted 

into computer actions. The project involves the 

following basic steps: 

Steps 1.Gesture detection: The camera detects 

movements made by the user while gesturing in 

front of it. 

Steps 2. Image processing: Images are captured to 

separate the user's hands from the background and 

extract features that can be used to recognize 

gestures. 

Steps 3. Gesture recognition: The extracted features 

are compared with data of known gestures to 

identify the gestures made by the user. Please find 

the revised text below: 

Step 4. involves controlling the mouse pointer after 

it is recognized. This includes actions such as 

moving the pointer, clicking, or scrolling. 

Step 5. involves providing feedback to the user, 

which can be in the form of visual or audio 

feedback, to indicate that the beacon is recognized 

and functioning properly. 

The way these steps are followed may vary based 

on your specific situation. The technologies and 

software used in this project will also affect how 

these steps are carried out. 

In general, using gestures to control mouse pointers 

relies on capturing and analyzing gestures and 

converting them into 

actions on the computer, thus providing a more 

convenient and There are six topics in this user 

guide: 

 
 

Flow Chart 

 

1. Video input: This device uses a camera to capture 

realtime video of the user's movement. 

2. Computer Vision: This device produces video 

feedback using computer vision to detect and track 

the user's hands. 

3. Feature extraction: This product extracts features 

such as hand position, orientation and size from the 

input image. 

4. Motion detection: This device uses machine 

learning algorithms to identify different movements 

and track extracted features. 

5. Gesture output: This device converts recognized 

gestures and actions into mouse actions and actions. 

6. Mouse Control: This tool uses PyAutoGUI to 

simulate mouse movements and actions on the 

computer. 

Overall, the mouse and keyboard control project 

uses a combination of computer vision, machine 

learning, and GUI automation technologies to 

provide an alternative way to control mouse 

indicators based on hand movement on the 

computer.  

 

Result 

The HandsFree hybrid control system, integrating 

gesturebased mouse and keyboard emulation with 

voice- activated commands, has demonstrated 

outstanding performance across several critical 

metrics. Extensive testing and evaluation reveal that 

the system achieves high accuracy in both gesture 

recognition and voice command processing. The 

gesture recognition module effectively translates 

hand movements into precise mouse actions, such 

as cursor navigation and clicking, and keyboard 

inputs, including typing and shortcuts, with minimal 

latency. Concurrently, the voice command module 

accurately transcribes and executes natural language 

inputs, enabling users to perform tasks such as 

launching applications, dictating text, and 

navigating interfaces. The system’s lowlatency 

performance ensures real- time responsiveness for 

both modalities, enhancing the overall user 

experience. 

Usability testing confirms that the hybrid system is 

intuitive and user-friendly. Participants reported 

high levels of satisfaction and comfort when 

interacting with the interface, citing the seamless 

integration of gesture and voice controls as a key 

strength. The ability to switch between or combine 

modalities—such as using gestures for cursor 

control and voice commands for text input—catered 

to diverse user preferences and task requirements. 

A standout feature of the HandsFree system is its 

enhanced accessibility for individuals with motor 

impairments. The gesture-based controls enable 
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precise interaction without physical input devices, 

while voice commands provide an alternative for 

users with limited hand mobility, allowing them to 

perform tasks efficiently and independently. 

 

 
Screenshot 1. Control Mode. 

 

 
Screenshot 2. Mouse Controller By Hand Gestures. 

 

 
Screenshot 3. Mouse Controller By Hand Gestures. 

 
Screenshot 4. Keyboard Controller By Hand 

Gesture. 

 

4. Conclusion 

The HandsFree hybrid control system has 

significantly advanced human-computer interaction 

(HCI) by introducing an innovative, inclusive 

framework that combines gesture- based and voice-

activated controls. By leveraging computer vision 

to interpret hand gestures and advanced speech 

recognition to process natural language commands, 

the system provides an intuitive and contactless 

means of emulating mouse and keyboard 

functionalities. Extensive testing and user feedback 

confirm the system’s high accuracy, low latency, 

and ease of use, with participants expressing strong 

satisfaction with the seamless integration of gesture 

and voice modalities. The ability to navigate 

interfaces, execute commands, and dictate text 

through voice inputs complements the precision of 

gesture based controls, creating a versatile 

interaction paradigm that caters to diverse user 

needs. 

A key achievement of the HandsFree system is its 

enhanced accessibility, particularly for individuals 

with motor impairments, enabling them to interact 

with technology independently and efficiently. 

Beyond accessibility, the system’s applications 

extend to emerging domains such as virtual reality, 

augmented reality, and robotics, where its 

contactless and multimodal controls offer 

significant potential. Continuous development, 

driven by user feedback and advancements in 

gesture recognition and speech processing 

technologies, will further optimize the system’s 

performance and expand its capabilities. This 

project underscores the critical role of inclusive 

design in HCI, demonstrating how hybrid gesture 

and voice control systems can foster a more 

accessible and equitable technological landscape for 

all users. 
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