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ABSTRACT

Jarvis is a fictional artificial intelligence (AI)
character from the Marvel Cinematic Universe,
specifically in the Iron Man movies. In the
movies, Jarvis is Tony Stark's (Iron Man's)
personal Al assistant, who helps him with tasks
such as scheduling and controlling his home
automation system.

Inreal life, people have created their own versions
of Al assistants similar to Jarvis using various
programming languages and technologies. These
Al assistants can be designed to perform a wide
range of tasks, such as controlling smart home
devices, sending emails, setting reminders, and
more. Some Al assistants are designed to be used
through a command-line interface, while others
have a graphical user interface (GUI) that allows
users to interact with them through buttons and
other visual elements.

To create an Al assistant like Jarvis, you might use
a combination of technologies such as machine
learning algorithms, natural language processing
(NLP) techniques, and APIs for accessing
external services. The specific technologies and
approaches you use will depend on the specific
capabilities you want your Al assistant to have.

1. Introduction

Jarvis is a fictional artificial intelligence assistant
featured in the Marvel Cinematic Universe. It was
created by Tony Stark, also known as Iron Man,
to assist him in his daily tasks and help him fight
crime. In the Iron Man movies, Jarvis is portrayed
as an incredibly advanced Al that communicates
with Tony Stark in a natural, human-like manner
and performs a broad spectrum of tasks on his
behalf. Although a fictional character, the idea of
an Al assistant like Jarvis has sparked real-world
projects and technologies that aim to develop
similar Al systems. While current Al systems may
not be as advanced as the fictional Jarvis, there
have been significant strides made in the
development of intelligent assistants. Voice-
activated assistants like Siri, Google Assistant,
and Alexa are widely used today, and they are
capable of understanding and executing a range of
voice commands. Additionally, there are a
plethora of Al-powered tools that can help with
everything from scheduling appointments to
managing finances.

It is an artificial intelligence (AI) system built
using Python programming language and
powered by machine learning (ML) algorithms. It
is designed to interact with users, understand
natural language commands, and execute tasks
based on the given instructions. Jarvis is named
after the digital assistant in the Iron Man movie
franchise, and just like its fictional counterpart, it

© 2023, [JSREM | www.ijsrem.com

| Page 1


http://www.ijsrem.com/

&&l ‘3 g%

; I:i'fm;.fmﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 07 Issue: 06 | June - 2023

SJIF Rating: 8.176 ISSN: 2582-3930

is designed to make life easier by automating
tasks, providing information, and streamlining
processes. Jarvis Al represents a significant
advancement in the field of Al and has the
potential to revolutionize the way we interact with
technology. Its ability to understand natural
language commands and automate tasks has the
potential to save users significant amounts of time
and improve their productivity. The concept of an
Al assistant like Jarvis has inspired real-world
technologies that are changing the way we
interact with technology. While we may not have
the fully-realized version of Jarvis just yet, the
progress made in this field has been impressive,
and it is exciting to think about the possibilities
that lie ahead.

1.1 Artificial Intelligence

Artificial Intelligence (AI) refers to the
development of computer systems that can
perform tasks that would typically require human
intelligence, such as understanding natural
language, recognizing images, and making
decisions. In technical terms, Al systems are built
using a combination of algorithms, statistical
models, and machine learning techniques that
enable them to analyze data, identify patterns, and
learn from experience. Al systems use algorithms
and statistical models to analyze data and make
predictions or decisions based on that data.
Natural Language Processing (NLP) is a subfield
of AI that focuses on enabling machines to
understand and generate human language. NLP is
used in many applications, such as chatbots,
virtual assistants, and language translation tools.
Al is all about building systems that can mimic
human intelligence in some way. For example, a
chatbot that can understand and respond to natural
language queries is using Al to achieve this feat.
Similarly, an image recognition system that can
identify objects in photos or videos is also using
Al to achieve this task. Machine learning is an
essential aspect of Al, as it enables the system to
learn from data and improve its performance over

time. Supervised learning is one of the most
common machine learning techniques used in Al,
where the system is trained on a dataset with
labeled examples. The system learns to make
predictions based on the patterns it identifies in
the training data. In recent years, deep learning
has emerged as a powerful machine learning
technique that has revolutionized the field of Al
Deep learning models use neural networks to
simulate the workings of the human brain and
enable systems to learn and improve with minimal
human intervention. Al is a complex and rapidly-
evolving field that is poised to transform the way
we interact with technology. As Al systems
become more advanced and sophisticated, we can
expect to see more applications in a variety of
industries, from healthcare to finance to
transportation. While there are certainly
challenges and ethical considerations that need to
be addressed, the potential benefits of Al are
immense, and we are only just scratching the
surface of what is possible.

1.2 Machine Learning

Machine Learning (ML) is a type of artificial
intelligence that enables computer systems to
learn from data and improve their performance
without being explicitly programmed. ML
algorithms use statistical techniques to identify
patterns in data, and then use these patterns to
make predictions or take actions. In simpler
terms, it is a way for computers to learn and make
decisions without being explicitly programmed to
do so.

There are three types of ML algorithms:

Supervised learning, Unsupervised learning, and
Reinforcement learning.

Supervised learning is a type of machine
learning algorithm that involves training a model
on labeled data. The model is provided with both
input and output data, and it learns to map the
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input data to the correct output. The goal of
supervised learning is to enable the model to
accurately predict the output for new, unseen
input data. Examples of supervised learning
algorithms include linear regression, decision
trees, and neural networks.

Unsupervised learning is a type of machine
learning algorithm that involves training a model
on unlabeled data. Unlike supervised learning,
there is no known output for the input data. The
goal of unsupervised learning is to find patterns or
structure in the data without any prior knowledge
of what the output should be. Examples of
unsupervised learning algorithms include
clustering, anomaly detection, and principal
component analysis.

Reinforcement learning is a type of machine
learning algorithm that involves training a model
to make decisions based on rewards or penalties.
The model learns by interacting with an
environment and receiving feedback in the form
of rewards or penalties. The goal of reinforcement
learning is to learn the optimal policy or set of
actions that will maximize the reward. Examples
of reinforcement learning algorithms include Q-
learning and policy gradient methods.

1.3 Speech Recognition

Speech recognition, also known as speech-to-text,
is a technology that enables computers to convert
spoken language into written text. This
technology wuses natural language processing
(NLP) algorithms to analyze and interpret the
audio signal, identify the words being spoken, and
transcribe them into text. Speech recognition
technology can be divided into two main
categories: speaker-dependent and speaker-
independent. Speaker-dependent systems require
users to train the system to recognize their voice
by speaking specific words or phrases. Speaker-

independent systems, on the other hand, can
recognize the speech of any user without the need
for training.

There are several steps involved in the speech
recognition process. First, the audio signal is
captured and preprocessed to remove noise and
enhance the speech signal. Then, the signal is
analyzed to identify phonemes, which are the
basic building blocks of speech sounds. These
phonemes are then combined to form words, and
the words are analyzed in the context of the
sentence to determine their meaning. Speech
recognition technology is used in a wide range of
applications, including virtual assistants, dictation
software, and language translation. One of the
most common applications of speech recognition
is in virtual assistants like Siri and Alexa, which
allow users to interact with their devices using
natural language commands.

Speech and voice recognition are two distinct
technologies that mustn't be confused

e Speech recognition is a technology that
recognizes words in spoken language.

e Voice recognition is a biometric
technology for relating an existent’s voice.

1.4 Virtual Assistant

A virtual assistant is an artificial intelligence (Al)
software that can perform a wide range of tasks
for users. These tasks can include answering
questions, scheduling appointments, playing
music, setting reminders, and even controlling
other smart devices. Virtual assistants use natural
language processing (NLP) algorithms to
understand spoken or written commands from
users, and then use machine learning algorithms
to identify the appropriate response. They can also
learn from previous interactions with users to
provide more personalized and accurate responses
over time.
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There are several types of virtual assistants,
including those that are built into mobile devices
(such as Siri on iOS and Google Assistant on
Android), as well as standalone devices like
Amazon's Alexa and Google Home.

Virtual assistants can be accessed through voice
commands, typing, or even gestures. Users can
ask them questions, make requests, or give
commands, and the virtual assistant will respond
in a human-like manner. Virtual assistants have
come a long way in recent years, there are still
challenges associated with them, such as language
barriers and inaccuracies in understanding user
requests. However, as Al and machine learning
algorithms continue to improve, we can expect to
see even more advanced and useful virtual
assistants in the future.

2. Literature Survey

e A Comparative Study of Siri, Google
Now, and Cortana as Intelligent Personal
Assistants" (2016) by S. Paul and S.
Bhattacharya. This study compares the
performance of three popular personal
assistant systems, including Siri, Google
Now, and Cortana. The authors evaluate
each system in terms of accuracy, speed,
and user satisfaction.

e Tanja Schultz and Alex Waibel are
researchers who are working on
developing speech technology solutions
that can be used in different languages.
They want to make it easier to quickly and
efficiently adapt large vocabulary
continuous speech recognition (LVCSR)
systems to new languages. To do this, they
use voice data from various source
languages to estimate acoustic models for
a new target language, even if they have
limited data from the target language.

Speech is an important human quality that
makes us different from other animals.
Researchers are trying to make machines
communicate with us in a human-like
way, but it's not easy. Human-computer
interaction (HCI) is a field that studies
how to make computer systems that
people can use easily. This article focuses
on text-to-speech technology and how to
make it more user-friendly. To do this, we
need to design systems that consider what
users expect and get feedback from them.
By doing this, we can create better
systems that meet users' needs.

Jarvis: A Personal Assistant Based on
Voice  Recognition and  Artificial
Intelligence" (2019) by A. Dubey and S.
Dwivedi. This study presents the design
and implementation of a personal assistant
system based on voice recognition and
artificial  intelligence. =~ The authors
evaluate the performance of their system
in terms of accuracy and user satisfaction.

Ming Zhou, Jizhou Huang, and Dan Yang
have developed a new way to extract high-
quality pairs of conversation knowledge
from online discussion forums to help
build a chatbot for a specific domain.
Their method uses a two-step approach:
first, an SVM classifier is used to extract
relevant replies to the main message based
on structure and content, and then a
ranking SVM is used to rate the extracted
pairs based on their content attributes.
Finally, the best pairs are chosen as
knowledge for the chatbot. Their
experiments on a movie forum have
shown that this method is effective in
extracting high-quality pairs for the
chatbot.
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3.

iii.

Methodology

How do voice assistants work?

Speech Recognition

The system wuses Google's speech
recognition technology to convert speech
input to text. Users can speak into a
microphone and the system temporarily
stores the speech input. The stored speech
is then sent to Google's cloud for speech
recognition. The resulting text is then sent
back and processed by the system's central
processor. The system can access special
corpora organized on a network server at
an information center.

Python Backend

After the voice recognition module
recognizes a user's command or speech
output, the Python backend parses the
output to identify if it's an API Call,
Context Extraction, or System Call. Based
on the identification, the output is
processed and sent back to the Python
backend, which provides the user with the
desired results.

API Calls
The abbreviation API stands for
Application  Programming Interface,

which is a software interface that enables
communication between two different
applications. In simpler terms, an API acts
as a messenger that sends your request to
a provider and then returns the result back
to you. This allows different software
programs to interact and share data with

vi.

each other, making it easier to integrate
different systems and services.

Context Extraction

Context  extraction (CE) involves
transforming unstructured or semi-
structured machine-readable materials
into structured data. This is typically done
using natural language processing (NLP)
to analyse human language texts. CE has
been applied in various fields such as
automatic  annotation and  content
extraction from multimedia documents
including images, audio, and video. The
results of CE testing can be seen in recent
advancements in these fields.

System Calls

System call is a way for software running
on a computer to request a service from
the kernel of the operating system. This
can include tasks such as accessing
hardware like a hard drive, creating new
processes, and communicating with core
kernel services. Essentially, system calls
provide an interface between a process
(running software) and the operating
system.

Text-To-Speech

Text-to-speech (TTS) refers to the ability
of computers to read text aloud. In this
process, written text is converted to a
phonemic representation, which is then
transformed into sound waveforms by a
TTS engine. There are third-party
providers who offer TTS engines in
various  languages,  dialects, and
specialized vocabularies.
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4. System Analysis
4.1 Training Model

The model's brain is created using NN (neural
network) and NLP (natural language processing).
Additionally, emotions are integrated into the
model with the assistance of machine learning and
deep learning modules, along with datasets to aid
in training.

4.2 Neural Network

NN reflects the behaviour of the human brain,
enabling computer programs to recognize patterns
and solve common problems in artificial
intelligence and other Al applications an Artificial
Neural Networks (ANNs) consists of a layer of
nodes, including an input layer, one or more
hidden layers, and an output layer. Each node is
connected to another node, with weights and
thresholds associated with it. If the output of an
individual node is greater than the specified
threshold, that node wakes up and sends data to
the next layer of the network. Otherwise, the data
will not be sent to the next layer of the network.
The network relies on training datasets to learn
and improve accuracy over time.
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4.3 Speech Recognition System

The speech recognition system is the core of the
voice application system, which is capable of
understanding the voice input given by the user,
and at the same time operating the applications
efficiently and generating voice feedback to the
user. This system is an important component for
users as a gateway to use their voice as an input
component. In a word, in order to clearly
recognize the user’s speech command and get a
response from the system, we should consider that
the speech recognition system contains the whole
process by which the application system directs
the generation voice signal to text data and some
important meanings, forms of speech.

4.4 Natural Language Processing

NLP stands for "Natural Language Processing"
and is a part of the computer science lexicon, as
well as an application of artificial intelligence. It
is a technology that machines use to comprehend,
analyse, manipulate, and interpret human
language. Developers can utilize this technology
to organize their knowledge and perform tasks
such as translation, book reading, speech
recognition, and topic segmentation. NLP enables
computers to understand and work with human
language, making it an essential component of
many modern software applications.

e NLP helps users ask questions about a
topic and get a direct answer within
seconds.
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e NLP provides accurate answers to
questions, without providing unnecessary
information.

e NLP enables computers to communicate
with people using natural language.

e Most IT industries use NLP to improve the
efficiency and accuracy of the
documentation process, as well as to
identify information from large databases.
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4.5 Linear Regression Concept

This algorithm is method of finding a linear
relationship between a dependent variable and an
independent variable by minimizing the distance.
This is a supervised algorithm here; we use a
machine learning supervised algorithmic
approach to categorize individual categories.
Using this algorithm, we created a voice
assistance model that allows users to predict
relationships between dependent and independent
entities.
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4.7 Use case Diagram
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5. Results

Speech recognition software uses natural
language processing (NLP). It breaks down
speech into pieces that it can interpret, converts
them into a digital format, and analyses the
content. The software then makes determinations
based on programming and speech patterns. After
determining what users said, it transcribes the
conversation into text, which is saved in a
variable. As voice assistants are text-dependent,
the given command in the form of text searches
for similar text written in the form of functions. If
the text is matched, the software performs the
particular task. If not found, it throws an
exception.
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this Jarvis voice assistance to be permanent., the

// initially called the function using hot keyword
“wake up “

//general talk

6. Conclusion

Jarvis - An Al Voice Assistant System uses speech V.

recognition, gTTs and other Al techniques along
with Neural Networks and Natural Language
Processing for a smart responsive system to the

given circumstances or conditions. Jarvis voice Vil

assistance for windows using python. Jarvis voice
assistance makes life easier to humans. As like
Google assistance and Cortana we make Jarvis
voice assistance to be available to all the windows
version, we use Artificial intelligence technology
for this project, Jarvis voice assistance be able to

do all the tasks like other assistance including viii.

some special functions like restarting the devices,
locking the device, sleeping the device for some
particular time and shutdown the device with our
voice input and facial recognition. We can expect

11

iil.

1v.

system is designed to interrelate with other sub-
systems smartly and comprehensively.
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