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Abstract: In this paper, we present a novel approach for managing the file system in Linux using a voice assistant.
Our system allows users to perform file system operations such as creating directories, renaming files, and deleting
files by issuing voice commands. We develop a voice assistant using Python libraries and integrate it with the file
system in Linux. The voice assistant is capable of understanding natural language and executing commands based
on the user’s voice inputs. We conduct experiments to evaluate the performance of the system and demonstrate
that our approach is effective and efficient in managing the file system using voice commands. Our system can
enhance the accessibility and usability of the file system in Linux for individuals with disabilities or those who

prefer a hands-free approach to file management.

Keywords: voice assistant; file system management; NLP [Natural Language Processing]; ASR [Automatic Speech
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1. Introduction

Voice assistants have become an increasingly popular way to interact with various devices and
services, with their natural language interface providing a hands-free alternative to traditional input
methods. While they are primarily used for tasks such as playing music and controlling IoT devices,
voice assistants have the potential to revolutionize the way we perform tasks across various fields.
In this paper, we propose a voice assistant system for managing file systems in Linux, which could
improve accessibility and usability for individuals with disabilities or those who prefer a hands-free
approach to file management.

The use of voice assistants for managing files provides a convenient and efficient way to navigate
file systems. However, the use of cloud-based services raises concerns about privacy and data security.
The audio data captured by voice assistants contains sensitive information that can be used to identify
individuals and may be processed and stored in ways that users may not be aware of. This creates
a potential threat to user privacy. Moreover, existing solutions for using voice assistants to manage
file systems often require the use of cloud-based services, which may not be ideal for users who are
concerned about their privacy. This limits the accessibility of these solutions and makes it challenging
for users to manage their file systems in a hands-free manner without sacrificing their privacy.

In this paper, we provide a solution that addresses these issues by enabling users to manage their
file systems without the need for cloud-based services and without compromising their privacy. Our
solution enables users to access their local library files using a voice assistant, eliminating the need to
upload sensitive data to the cloud. This ensures that users can manage their files in a hands-free manner
while maintaining their privacy. Overall, our solution has the potential to improve the accessibility and
usability of file systems for individuals who prefer a hands-free approach to file management while
addressing privacy and security concerns. By enabling users to manage their file systems without
relying on cloud-based services, we hope to create a more user-friendly and privacy-focused solution
for voice-assisted file management.

The system allows users to perform file system operations, such as creating, moving, and deleting
files and directories, by issuing voice commands. This approach simplifies the file management
process, making it easier for users to perform tasks without needing to memorize complex commands
or navigate a graphical user interface. With voice commands, users can perform file system operations
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quickly and accurately, increasing efficiency and productivity. Accessibility is another key benefit of
this voice assistant system for managing file systems in Linux. For individuals with visual impairments,
voice commands provide a more intuitive and accessible alternative to the traditional graphical user
interface. Similarly, individuals with limited mobility or dexterity can perform file management tasks
without needing to use a keyboard or mouse, promoting independence and improving the overall
user experience.

Security is a crucial aspect of file system management, and the model using voice assistants
is no exception. As with any system that involves sensitive information, it is important to ensure
that the model is secure from unauthorized access. One way to achieve this is to implement a
strong authentication system that requires users to authenticate themselves before performing any
file management tasks. This can be achieved using a biometric authentication system, such as voice
recognition or fingerprint recognition, which is becoming increasingly common in modern devices.
Additionally, the system can be designed to log all user activity, providing an audit trail that can be
used to track any suspicious activity.

2. Literature Survey

The paper [1] provides a comprehensive literature survey and proposes an ethical framework for
the use of Digital Voice Assistants (DVAs) in modern society. The main concern is that it cannot directly
access the files in the local library and can only access them through a cloud or network. Overall, the
paper provides valuable insights into the current state of DVAs, proposes an innovative framework for
their ethical use, and highlights the importance of responsible technology development in the era of
digital transformation.

The paper [2] presents an innovative implementation of an intelligent personal assistant inspired
by the Iron Man franchise. While the proposed system, JARVIS, is capable of performing various tasks
and responding to user queries in a conversational style, it is limited by the use of AIML, which is
not well-suited for handling complex and open-ended natural language processing tasks. Overall,
the paper presents a promising implementation of an intelligent personal assistant, with potential for
further development and improvement in the future.

In the paper [3], a voice assistant system that uses natural language processing and machine
learning techniques is proposed to enable users to interact with their devices using voice commands.
The system uses Google’s Dialogflow platform to process voice commands, and the authors report
high accuracy rates in their tests. Moreover, the wake word is not specified. Also, this uses pre-built
libraries such as PySpace, and GTTS which might lead to data misuse.

The paper [4] presents a desktop-based voice assistant that can perform various tasks using voice
commands. The proposed system uses the Python language and is integrated with an Arduino board
to control external hardware devices. However, the paper does not discuss the system’s security
aspects or any potential limitations in its implementation. The voice recognition isn’t perfect as well as
Background Noise Interference is not discussed.

The proposed work in the paper [5] aims to develop a voice assistant using the Python program-
ming language and the Google Text-to-Speech (gTTS) API, which can perform various tasks such as
playing music, opening applications, and searching the web. Additionally, the paper does not address
any potential security concerns or ethical considerations related to the use of voice assistants. It is
unclear if the assistant can handle more complex tasks or support a wide range of user needs.

The paper [6] proposes a new Al-based assistant that combines vision and voice recognition to
provide a more comprehensive user experience. The proposed system uses a Raspberry Pi board and a
camera module to enable facial recognition and detection of hand gestures. However, the limitation
of the proposed work is that it relies on the availability of a camera module and the ability of the
system to accurately detect hand gestures. Also, there is a need for maintenance of input devices. Voice
recognition systems struggle to recognize root variants of words other than plural forms.
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The paper [7] presents a novel approach to developing an intelligent virtual system that can
provide personalized assistance to users through natural language processing and machine learning
techniques. The proposed system is designed to understand user queries, extract relevant information,
and provide appropriate responses. The drawback of the proposed system is that it heavily relies
on pre-defined training datasets and may not perform well in scenarios where there is limited or no
training data available.

The authors of [8] use a denial-of-service (DoS) attack to evaluate the response of the device to
such an attack. The study finds that the Amazon Echo device is susceptible to DoS attacks, which
can potentially lead to the device becoming unresponsive. Moreover, the paper does not provide any
information or analysis regarding the performance of the voice assistant system. There is no mention
of factors such as response time, accuracy of speech recognition, or any performance benchmarks.

The paper [9] presents an implementation of an intelligent personal assistant that enables voice
commands using speech recognition. The system is designed to recognize user commands and execute
the corresponding actions, such as playing music, making phone calls, and sending text messages. The
proposed system was tested on a Raspberry Pi and achieved a recognition accuracy of 94.3%.

The paper [10] presents a vision and speech enabled virtual assistant system designed for smart
environments. The system is highly customized and can be trained to recognize specific gestures and
voice commands to perform various tasks such as turning on/off lights or adjusting the thermostat.
However, the authors noted that the system’s effectiveness may be limited by the accuracy of the
gesture and speech recognition algorithms and by the user’s ability to perform the gestures correctly.
It also heavily relies on cloud-based services for various functionalities and can trigger security-critical
actions without proper user authentication.

3. Proposed Work

To achieve these goals, the proposed solution will be built using open-source technologies,
including Python, the Linux operating system, and various natural language processing and machine
learning libraries. The solution will be designed to work on a local machine, eliminating the need for
cloud-based services and reducing the risk of privacy breaches. The system will employ a modular
architecture consisting of several components, including a speech recognition module, a natural
language processing module, a machine learning module, and a file system access module. Figure
1 depicts the architecture diagram. The speech recognition module will convert the user’s voice
commands into text, which will then be processed by the natural language processing module. The
machine learning module will analyze the text and identify the user’s intent, enabling the file system
access module to perform the relevant file management tasks. The NLP Processing is a key player in
between the voice being the input and output as shown in Figure 2.
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Algorithm 1 Voice Assistant Algorithm

Require: Required libraries: pyttsx3, speech_recognition, os, webbrowser, openai, datetime,
pywhatkit, etc.

: Initialize the pyttsx3 engine for text-to-speech conversion.

: Define a function chat (query) to handle interaction with OpenAl’s GPT model.

: Define a function ai (prompt) to process general Al tasks.

: Define a function takeCommand () to capture and recognize voice commands using the microphone.

= W N -

: Set up an infinite loop to continuously listen for voice commands:
: while True do

o 1

7. Capture the user’s voice input using the takeCommand () function.
Check for specific commands:
9:  if query contains "open" then

10: Open the specified website using webbrowser.open(site).
11:  else if query contains "play" then

12: Play the specified song on YouTube using pywhatkit.playonyt (song_name).
13:  else if query contains "the time" then

14: Tell the current time using datetime.datetime.now().
15:  else if query contains "open facetime" then

16: Open FaceTime application using os . system("open /System/Applications/FaceTime.app").
17:  else if query contains "open pass" then

18: Open Passky application using os.system("open /Applications/Passky.app").
19:  else if query contains "using artificial intelligence" then

20: Process the Al task using the ai (prompt) function.

21:  else if query contains "exit athena" then

22: Exit the loop.

23 else if query contains "reset chat" then

24: Reset the chatStr variable.

25:  else

26: Process general chat using the chat (query) function and respond.

27:  end if

28: end while=0

To evaluate the effectiveness of the proposed solution, we will conduct experiments to measure
its accuracy, reliability, and efficiency. The proposed solution aims to improve the accessibility and
usability of file systems while addressing the limitations and drawbacks of existing voice assistants.
The solution will be built using open-source technologies and will be evaluated through experiments
and user studies.

Integration with other systems is an important consideration for file system management using
voice assistants. By integrating the system with other platforms, such as cloud storage or email, users
can more easily manage their files across multiple systems, increasing efficiency and productivity. For
example, by integrating the file system management model using voice assistants with cloud storage
platforms like Google Drive or Dropbox, users can access and manage their files from anywhere, using
only their voice. They can use voice commands to upload or download files, create new folders, and
perform other file management tasks, without the need for manual intervention.

Similarly, integration with email platforms like Outlook or Gmail can allow users to easily send or
receive files via email using only their voice. They can use voice commands to attach files to an email,
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send an email with a specific file attachment, or even retrieve a file attachment from a previous email.
Overall, integration with other systems can greatly enhance the functionality and usefulness of file
system management using voice assistants.

ASSISTANT

Voice Output
TEXT TO SPEECH

I | I

Figure 1. Voice Assistant Architecture Diagram

Our proposed architecture for file system management using a voice assistant in the Linux
ecosystem consists of three main components:

» User Interface: The user interface component is responsible for capturing the user’s voice com-
mands and converting them into text format. We will use speech-to-text recognition technology
to capture and interpret the user’s voice commands.

* Natural Language Processing (NLP): The NLP component will process the user’s text-based
commands to identify the user’s intent and extract relevant information from the user’s command.
We will use NLP algorithms to analyze the user’s text-based commands.

¢ File System Access: The file system access component will be responsible for accessing and
manipulating the files stored in the Linux file system based on the user’s commands. We will
use Linux system calls to access the file system.

Our proposed work will enable users to access and manage files in the Linux file system using
a voice assistant, while ensuring user privacy and security. The voice assistant will respond to user
commands in a natural and conversational way, allowing users to easily manage their files hands-free.

The proposed algorithm for the Voice Assistant involves three main steps: speech recognition, com-
mand interpretation, and system interaction. The speech recognition step converts the user’s spoken
words into text using an Automatic Speech Recognition (ASR) system. The command interpretation
step analyzes the text to determine the user’s intent and identifies the specific command requested.
These three steps work together seamlessly to provide a personalized and efficient experience for the
user. The detailed algorithm is given below:

The following mathematical equations and derivations are relevant to the voice assistant’s natural
language processing and speech recognition components.

/ Voice Input /

NLP Processing

/ Voice Output /

Figure 2. Voice Assistant NLP and Voice Output
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3.0.1. Speech Recognition

The speech recognition process involves converting audio signals into text. The audio signal can
be represented as a function x(t), where t is time. The goal is to map x(f) to a sequence of words
W = (wy,wo, ..., wy).

The probability of the word sequence W given the audio signal x(t) is calculated as:

P(Wlx(t)) = ﬁp(wiu(t)) W

3.0.2. Natural Language Processing

Natural Language Processing (NLP) involves parsing and understanding the text to determine
the user’s intent. The probability of the intent I given the sequence of words W can be modeled as:

P(WII) - P(I)

P(IIW) = =5

(2)

where:

P(W]|I) is the likelihood of the word sequence given the intent.
e P(I) is the prior probability of the intent.
e P(W) is the probability of the word sequence.

3.0.3. File Handling Operations

File handling operations involve creating, deleting, renaming, and listing files and directories.
The success of these operations can be modeled as a function of the command C and the system state S.
Let F be the file or directory involved in the operation, and O be the outcome of the operation.

P(O|C,S,F) = P(C|S) - P(F|S) 3)
The probability of successfully creating a file or directory, P(create), is:
P(create) = 1 — P(exists(F)) 4)
The probability of successfully deleting a file or directory, P(delete), is:
P(delete) = P(exists(F)) (5)
The probability of successfully renaming a file or directory, P(rename), is:
P(rename) = P(exists(F)) - (1 — P(exists(Frew))) (6)
The probability of successfully listing files or directories, P(list), is:
P(list) = P(exists(S)) (7)

4. Results and Discussion

The implementation of the proposed Voice Assistant for file system management in Linux involves
using the Python programming language and several modules like os, speech_recognition, Pyaudio,
Pyspeech, and Pyttsx. The system requirements include an operating system like Windows 10 or
Ubuntu 21.04 or higher, a modern processor like i5 or higher, at least 4GB of RAM, and a microphone
and speaker with clear audio output. The implementation involves developing an algorithm that
takes user voice input and executes file management commands like opening, searching, deleting, or
listing files. The output is provided in the form of voice responses using the Pyttsx module. Figure 3

d0i:10.20944/preprints202406.0876.v1
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represents the implementation of the Voice Assistant such as, List all files and creating a file. The final
product aims to provide a private and personalized voice assistant experience with an exclusive focus
on user discretion while addressing the security concerns associated with cloud-based voice assistants.

(a) List files operation is performed after initiating (b) Create file operation is performed before assis-
using wake call tant is closed
Figure 3. Implementation of Voice Assistant

The successful implementation of file operations through voice commands using a voice assistant
represents a significant step forward in the development of natural language processing technologies.
This project showcases the potential of using voice assistants for file system management in Linux,
demonstrating the convenience and accessibility of using voice commands to perform file operations.
With this implementation, users can perform file operations with ease, saving time and effort, and
improving their overall experience.

5. Conclusion

In conclusion, the development and successful implementation of a voice assistant for file system
management in Linux is a promising step towards making computing more accessible and efficient.
The proposed system has the potential to improve the user experience by providing a more intuitive
and natural way of interacting with files. The use of advanced technologies like Al and natural
language processing has improved the accuracy and effectiveness of the voice assistant.

Despite its benefits, there are still concerns related to privacy and security associated with voice
assistants. The proposed system runs locally, avoiding the need for streaming audio to cloud service
providers, which helps mitigate these concerns. However, there is still a need to ensure that sensitive
information is not disclosed or compromised through the use of voice commands. Future research
could focus on developing more secure and privacy-focused voice assistant systems.

Furthermore, the successful implementation of the proposed voice assistant system for file
management in Linux provides a starting point for further research and development in this area.
There is a need to explore the potential of voice assistants in other areas, such as healthcare, education,
and business. Voice assistants have the potential to revolutionize the way we interact with various
devices and services and can help make computing more accessible and inclusive.

In summary, the proposed voice assistant system for file management in Linux provides a
convenient and efficient way to access files through voice commands. It has potential applications in
various fields and can be further developed to improve its effectiveness and security. The successful
implementation of this project can serve as a foundation for future research and development in voice
assistant technology.
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