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Abstract

This paper proposes an Atrtificial Intelligence (Al) virtual personal assistant based on human presence. A proposed Virtual
Assistant is developed on Raspberry Pi4 using the Speech Recognition method (Speech-to-text and Text-to-Speech). The
result shows that a proposed personal assistant allows a user to ask questions, in the same way they would to a human and
can even perform simple tasks such as opening apps, reading news, and taking notes with a voice command. Even when no
one is around, the artificial intelligence virtual assistant will continue to listen for commands. The system will start gathering
data and transmitting it to the cloud when it is designed to listen to commands continuously. So, if someone gets into the
system, they may gain access and divulge sensitive information. The suggested system includes a motion sensor that may
detect human presence and activate an Artificial Intelligence virtual assistant system before turning off the system after a
certain amount of time if no human presence is detected. This prevents the system from being on constantly and increases
security. The system can perform several tasks, like playing music, opening websites, sending emails and messages,
restarting the computer, and more.
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phrase or wake word, followed by the order (Abougarair,
Aburakhis & Zaroug, 2022).

JARVIS is the wake word for our project, and a motion
sensor senses our presence. This system is intended for
usage on desktop computers. Personal assistant software
helps users be more productive by managing routine tasks

1. Introduction

Almost all tasks are now digitalized in today's world.
We have a Smartphone in our hands, and it's like having
the entire world at our fingertips. We don't even use our
fingers anymore. We discussed the assignment, and it is

completed. There are systems where we can text Mom,
saying, "I'll be late today." The text is then sent. A Virtual
Assistant's job is to do just that.

Virtual Assistants are computer programmes that assist
you with daily tasks such as messaging, reading articles
on the internet, playing music, and sending emails. They
can accept voice commands. To activate the listener,
voice-based intelligent assistants require an invoking

and giving information from web sources. JARVIS is
simple to operate. The order should be followed by the
wake word 'JARVIS', and it's done in a matter of seconds.

Voice searches have surpassed text searches in
popularity (Dekate, Kulkarni & Killedar, 2016).
According to analysts, web searches performed on mobile
devices have recently surpassed those completed on
computers, with 48 per cent of customers utilizing virtual
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assistants for web searches. Virtual assistants are proving
to be more intelligent than ever. Allow your smart
assistant to manage your email for you. Detect intent,
extract critical data, automate processes, and provide
customized solutions.

Thus, this paper proposes a project that equips the PC
with a Virtual Assistant, which will assist in daily routine
tasks such as viewing YouTube, sending WhatsApp
messages, reading articles on the internet, and many
others, but will also assist in the automation of various
operations.

2. Literature Review on Virtual Assistants

Several desktop virtual assistants already exist. This
section discusses a few examples of existing virtual
assistants on the market and the duties they can perform
(O'Shaughnessy, 2003).

2.1 Google Assistant

Google Assistant is the company's virtual assistant.
Google Assistant was originally intended to be a personal
extension of Google Now, expanding on Google's
existing "OK Google" voice commands. After saying the
"OK Google" or "Hey Google" wake words, Google
Assistant provides voice commands, speech searching,
and voice-activated device control, allowing you to
execute various tasks. Its purpose is to provide you with
conversational interactions.

Google Assistant will:

e  Control your smart home and your gadgets

e Access information from your calendars as well as
other personal data.

e From meal reservations to directions, weather, and
news, you can get it all online.

e Manage your music

Use your Chromecast or other compatible devices to

watch content.

Set timers and alarms.

Schedule meetings and send messages

Open your phone's apps.

Examine your alerts.

Translations in real-time

Play video games

2.2 Amazon's Alexa

Alexa is Amazon's digital virtual assistant, and she's
quickly becoming a universal Artificial Intelligence
companion in our homes, phones, and even cars. Many
people are flocking to Amazon Echo devices due to their
popularity, only to wonder, "What can Alexa actually
do?"

Alexa can:
e Play radio stations

e Play music from Spotify, Apple Music, and other

services.

Play podcasts

Set alarms and timers.

Get personalized news reports

Pose web-based inquiries.

Voice control for smart home devices

Combine smart home gadgets to make them work

together with a single command.

Make phone calls to people you know.

Home-based intercom between Echo speakers

Play video games

Play soothing music or background noise (and toggle

it off automatically)

e Allows you to use your voice to operate a TV or AV
system.

e Increase the number of levels in your smart security
system.

e Looking after an elderly relative

3. Advantages and Disadvantages of Artificial
Intelligence

A computer program that is intelligent artificially can
think and learn. Anything that involves a program
carrying out a task that we would typically believe a
human would carry out qualifies as artificial intelligence.

3.1 Advantages

a) Privacy

When it comes to using virtual assistants, privacy is the
main issue. They are simple to transfer and store, making
it possible for everyone to obtain them. And you
particularly don't want it to happen with confidential
company information. The user won't need to worry about
the proposed virtual assistant since it maintains the need
for human presence to make the virtual assistant available
to the user, so the security is enhanced and vulnerability is
avoided. Other virtual assistants like Siri lacks this
feature.

b) Always available

Numerous studies have shown that people only work
productively for three to four hours each day on average.
People also require breaks and vacation time to balance
their personal and professional lives. However, a virtual
assistant can operate continuously without rest. They can
multitask with accuracy and think far more quickly than
humans can. With the aid of Artificial Intelligence
algorithms, they can even do difficult, repetitive tasks
without difficulty.

c) Everyday applications

Today, the internet and mobile gadgets are necessary
for our daily activities. We use several different
programmes, such as the search on Google, texting a
person via WhatsApp, playing Youtube songs or videos



20 Yusof et al. / Borneo Engineering & Advanced Multidisciplinary International Journal

on a Raspberry Pi computer, send an email. Other tools
include providing a date and time, giving welcome
greetings, and simple games like tossing a coin and
rolling a die.

3.2 Disadvantages

a) No inventiveness

The main reason limiting the proposed artificial
intelligence’s usefulness is that it currently has few cool
features. The inability of Artificial Intelligence to learn to
think creatively beyond the box is a significant drawback.
With pre-fed facts and prior experiences, Artificial
Intelligence can learn over time, but it lacks creativity.

b) Limitation of processor

The virtual assistant occasionally needs help
understanding what people are saying because it only uses
the quad-core Cortex-A72 processor of the Raspberry Pi 4
minicomputer. It would either need help connecting,
transcribing your dictation into gibberish, delivering
online results you didn't ask for, or doing all three of these
things.

4. Methodology of proposed Virtual
Assistance

In this section, two major components will be used in
this project: hardware and software.

4.1 Hardware Component:

Fig. 1(a) indicates the peripheral used to build the
Raspberry Pi computer. The green colour PCB board at
the centre of the image is the Raspberry Pi4 Model. It
comes with 8 GB built-in RAM, which acts as a computer
in this project and is connected to some hardware
peripherals to make it a complete computer. Peripherals
that are connected, such as a keyboard and mouse for the
user to make navigation and input, a power supply
adapter to power the Raspberry Pi, monitor and speaker to
produce visual and sound output for the user. Other
peripherals include a microphone to take voice commands
from the user, PIR Sensor to detect human motion or
presence and a router connected via Ethernet cable for a
stable internet connection. The overall setup of the
proposed project is shown in Fig 1(b).

PIR Motion Sensor Microphone

WIFI Router
onrme m = @o—

Power Supply Adapter Raspberry Pi 4 Model B Raspberry Pi
Speaker

(b)
Fig.1. (a) The circuit of the proposed design and (b) the actual
setup of the Raspberry Pi4 computer setup

As shown in Fig. 2, the PIR Sensor is required to have
three connections, first is the VCC for power input which
is connected to 5V pin 2, the second is GND as a ground
connection, and it is connected to ground pin number 14
and third which is the output connection. It is connected
to pin number 16 GP10O 23. Meanwhile, for the Raspberry
Pi4 case, the built-in fan is connected to pin number 4 to
5V voltage power and ground pin number 6.

3V3 power
GPIO 2 (SDA) o
GPIO 3 (SCL)
GPID 4 (GPCLKD) o
Ground o
GPIO17
GPI0 27 o

5V power

< 5V power

> Ground

© GPID 14 (TXD)

= GPID 15 (RXD)
GPIO 18 (PCM_CLK)

< Ground

o GPID23

© GPID24
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< GPI025

o GPIO 8 (CE0)

< GPIO 7 (CE1)

= GPIO1 (ID_SC)

< Ground

< GPIO 12 (PWMO)

GPIO 22
V3 power o
GPIO 10 (MOSI)
GPIC § (MISO) o
GPIO 11 (SCLK)
Ground o
GPIO 0 (ID_SD) >
GPIO S o
GRIO 6 =
GPIO 13 (PWM1) o
GPIO 19 (PCM_FS) o
GPIO 26
Ground

> Ground

< GPIO16

> GPIO 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)

Fig. 2. Shows Raspberry Pi4 GPIO pinout

As shown in Fig. 3(a) and (b), the Raspberry Pi has
been installed with the Linux Ubuntu 20.04 operating
system and basic computer peripherals. This system has a
PIR Motion Sensor installed in it for the activation of an
Artificial Intelligence Virtual Assistant when it detects a
human presence. The microphone will take the input into
the computer, and the Raspberry Pi speaker will deliver
the output to the user.
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(Windows and mac0S are other common operating systems.)

After Raspberry Pi 0S starts up. you will see the Desktop appear.
$® = 3 % 4 o

(b)
Fig. 3. (a) Top view of Raspberry Pi4 connections and (b) the
operating system installed on Raspberry Pi4.

This raspberry Pi device is installed with the Raspberry
Pi OS 64-bit version, which Raspberry Pi Foundation
develops under the Linux OS family.

4.2 Software Component:

In this part, the Sensor Activation program will start
upon the operating system boot-up. Once it does, it will
look for human presence to run the Artificial Intelligence
Virtual Assistant program. If it does not detect human
presence, it will wait forever for activation. Once the
Acrtificial Intelligence Virtual Assistant program is
activated, it will look for the wake-up word, which is the
Virtual Assistant’s name. If the user does not call by the
Virtual Assistant’s name, it won't respond, so the name
for this Virtual Assistant is JARVIS. Then it goes to the
if-else statement query, where the Artificial Intelligence
takes commands from the user to the process, executes it,
and repeats the loop. If the user is given a quit command,
the program will quit and return to sensor activation.

Fig. 4 shows the Motion Sensor code, which acts as an
activation code for the Virtual Assistant program. It will
keep on checking for human presence, and when there is a
human presence, it will call the Virtual Assistant and exit
the Virtual Assistant program when there is no one.

from gpiozero import MotionSensor

import os

pir = MotionSensor(23)

if pir.wait_for_motion(30):
os.system('python3
/home/user/Documents/AI Project.py')

elif pir.wait for no motion():
os.system('sudo pkill -9 -f
/home/user/Documents/AI Project.py')

Fig. 4: Motion sensor code of the proposed project

Meanwhile, Fig. 5 below are some of the source codes
of Artificial Intelligence Virtual Assistant:

from re import S

import speech recognition as sr

import espeakng

import datetime

from time import sleep

import pywhatkit as kit

import pyautogui
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import webbrowser as wb

import smtplib

from email. message import EmailMessage

import random

import os

import keyboard

from nltk.tokenize import word_tokenize

engine = espeakng.Speaker()

speak(audio):

engine.voice ‘en-uk'
engine.voice ‘english-mb-enl'
engine.pitch = 30

engine.wpm = 150
engine.say(audio)

engine.wait()

greeting():
hour = datetime.datetime.now().hour
if (hour >= 4) (hour < 12):
speak(f"Hi, Good Morning")
elif (hour >= 12) (hour < 16):
speak(f"Hi, Good afternoon")
elif (hour >= 16) (hour < 19):
speak(f"Hi, Good Evening")
elif (hour >= 19) (hour < 24):
speak (f"Hi, Good Night")
else:
speak("Hi, Good Midnight!")

wishMe():
speak("welcome back!")
speak("how can I help you?")

date():

year =
int(datetime.datetime.now().year)

month =
int(datetime.datetime.now().month)

date =
int(datetime.datetime.now().day)

speak(" today date is:")

speak(date)

speak(month)

speak(year)

time():
Time =
datetime.datetime.now().strftime("%I:%M"

)

speak(" the time is:")
speak(Time)

searchGoogle():
speak("What should I search for?")
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search = takeCommandMic ()

wb.open( 'https://www.googl.com/search?q=
' + search)

def searchYouTube():
speak("What should I search for in
YouTube ?")
topic = takeCommandMic()
kit.playonyt(topic, use_api=True)

def sendEmail(receiver, subject,
content):
sendermail = 'grbdigitall@gmail.com’
epwd = 'xeroxfujil’
server =
smtplib.SMTP('smtp.gmail.com', 587)
server.starttls()
server.login(sendermail, epwd)
email = EmailMessage()
email[ "From'] = sendermail
email[ ‘'To'] = receiver
email[ ‘Subject'] = subject
email.set_content(content)
server.send_message(email)
server.close()

flip():

speak("okay, flipping a coin")

coin = ['heads', 'tails']

toss = []

toss.extend(coin)

random.shuffle(toss)

toss = (" ".join(toss[@]))

speak ("I flipped the coin and you
got" + toss)

def roll():
speak("okay, rolling a die for you")
die = ['1", '2', '3', '4', '5', '6']
roll = []
roll.extend(die)
random.shuffle(roll)
roll = (" ".join(roll[@0]))
speak("I rolled a die and you got" +
roll)

def takeCommandMic():
r = sr.Recognizer()
with sr.Microphone() as source:

r.adjust_for_ambient noise(source,durati
on=1)

print("listening...")

audio = r.listen(source)

try:
print("recognizing...")
query =

elif 'logout' in query:
os.system("sudo pkill -u

elif 'shutdown' in query:
os.system("sudo shutdown

elif ' reboot' in query:
os.system("sudo shutdown

elif 'offline' in query:

quit()
Fig. 5. Source code of Artificial Intelligence Virtual Assistant
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5. Artificial Intelligence JARVIS Functions
and Result

The program was created using Python 3 programming
language with the aid of many Python prebuild libraries,
and it will start the program with welcoming greetings.
The functions included are telling the current date and
time, browsing on google and YouTube, system
shutdown, rebooting and logging out, and finally, sending
WhatsApp messages and emails via voice command.
Throughout this example, the task was given via voice
command. First of all, you need to change the.bashrc file
to run the Motion Sensor code, which will then activates
the Virtual Assistant program on the Raspberry Pi upon
reboot.

Using the.bashrc technique, your Python application
will execute every time a new terminal or SSH connection
is launched and when you log in, which happens
immediately when you boot up and go straight to the
desktop. Place your command at the end of
‘/home/pi/.bashrc’. The program can be aborted with
‘ctrl-c” while it is running! sudo nano /home/pi/.bashrc
Go to the last line of the script and add: echo running at
boot... and_sudo python /home/pi/sample.py. The echo
command is used to demonstrate that the commands in
the.bashrc file are run upon boot-up and when logging
into the bash console, as shown in Fig. 6.

user@server. ~

-f ~/.bash_aliases |; ¢
. ~/.bash_aliases
u don't need

c/bash.bas
posix

pt -oq
[ -f /usr/share/bash-completion/bash_completion ]
. /usr/share/bash-completion/bash_completion
f [ -f /etc/bash_completion ]; the

7eitc/basii_Comp LeTion

runninn at_hant

sudo python3 /home/user/Documents/MotionSensor.py
B Help il Write Out Where Is Cut Execute Location
B4 Exit § Read File Replace Paste Justify Go To Line
= . 1 . .

Fig.6. Shows how to add motion sensor code in a bash file

Now reboot the computer, and it should run the Mation
Sensor code when it boots up, and it will wake up the
Virtual Assistant program when it detects human presence
as shown in Fig. 7.

user@server. ~

ALSA lib conf.c:4745:(_snd_config_evaluate) function snd_func_refer returned er
or: No such file or directory
ALSA lib conf.c:5233:(snd_config_expand) Evaluate error: No such file or directo
ry
ALSA lib pcm.c:2660:(snd_pcm_open_noupdate) Unknown PCM hdmi
ALSA lib pcm.c:2660: (snd_pcm_open_noupdate) Unknown PCM cards.pcm.modem
ALSA lib pcm.c:2660: (snd_pcm_open_noupdate) Unknown PCM
ALSA lib pcm.c:2660: (snd_pcm_open_noupdate) Unknown PCM ca
ALSA lib pecm.c:2660:(snd_pcm_open_noupdate) Unknown PCM ca cm . phone line
n) Unknown field port
en) Unknown field port
5 a52 is only for playback
:(snd_func_refer) Unable to find definition ‘cards.bcm28|
CARD=0, AES@=6, AES1=130, AES2=0, AES3=2"
.c:4745: (_snd_config_evaluate) function snd_func_refer returned err
directory
3:(snd_config_expand) Evaluate error: No such file or directo

LSA lib pcm.c:2660: (snd_pcm_open_tioupdate) Unknown PCM iec958:{AES® 0x6 AES1 Ox

AES2 0x0 AES3 0x2 RD 0}
1ib pcm usb stream.c:486:( snd_pcm_usb_stream_open) Invalid type for card
1ib pcm_usb_stream.c:486:(_snd_pcm_usb_stream_open) Invalid type for card
ning. ..

[ . SN
P

Fig.. Virtual Assistant is Iistenig for commands from the user

The Virtual Assistant replies to the user via voices
command and receives commands from the user via
voice. But user spoken preview only was designed to
print on the terminal to monitor whether the Virtual
Assistant could synthesize user voices correctly or not.
All the proposed project functions are shown in Fig. 8-16.

user@server: ~

ALSA lib pcm.c:2660:(snd_pcm_open_noupdate) Unknown PCM cards.pcm.phoneline
ALSA lib pcm.c:2660:(snd_pcm_open_noupdate) Unknown PCM cards.pcm.phoneline
ALSA lib pcm_oss.c:377:(_snd_pcm_oss_open) Unknown field port

ALSA lib pcm_oss.c:377:(_snd_pcm_oss_open) Unknown field port

ALSA lib pcm_a52.c:823:(_snd_pcm_a52_open) a52 is only for playback "

ALSA lib confmisc.c:1281:(snd_func_refer) Unable to find definition ‘cards.bcm28|
357headphc4pcm41ec958.9:cARD:0,AESe=5,AE51=130,AESZ=0.AES3=2'

ALSA lib conf.c:4745:(_snd_config_evaluate) function snd_func_refer returned err
or: No such file or directory

ALSA lib conf.c:5233:(snd_config_expand) Evaluate error: No such file or directo

&
J A{SA Lib pem.c:2660: (snd_pcm_open_noupdate) Unknown PCM iec958:{AESO 0x6 AES1 0x
AES3 0x2 CARD ©
A iisiEifbe:)gm usbﬂstream,c:AB%:(,snd,pcmiusb,stream,apen) Invalid type for card
“area 1ih nem ush stream.c:486:( snd_pcm_usb_stream_open) Invalid type for card
} listening. ..
d " /recognizing...
ZJarvis what is the time
\ é.[')arvxs‘, ‘what', 'is', 'the', 'time']
% listening. ..
recognizing. ..
Jarvis what is the date
['jarvis', 'what', 'is’, ‘the',
]

¥

; Ic )
Fig.8. The Virtual Assistant recognized that the user asked for
the current "time and date" and replied to the output to the user
via voice output

the Virtual
Assistant logged out of the system
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Fig. 14. The Virtual Assistant has sent the email as per the user's
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Fig. 12. The Virtual Assistant oApened YouTube th-rough the web 0
browser and played the requested song

FIRST THINGS FIRST
I'MA SAY ALL THE WORDS INSIDE M

Imagine Dragons - Believer (Lyrics)
86 views 20 Oct 2022  |magi
m

Fig. 15. The Virtual Assistant was given a task to send a
message in WhatsApp, to be sent to a "dummy" which is a
saved contact in source code, “hi hello how are you is the

message”’
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Fig. 16. The Virtual Assistant opens the chat to send the
message.

6. Discussion

This article presents comprehensive documentation of
the Artificial Intelligence virtual assistant. Using a motion
sensor, the virtual assistant in this project is more
concerned with protecting the user's privacy and security.
Because the virtual assistant system requires human
interaction, it must be awake before receiving a command
from the user. A feature that other virtual assistant
programs or devices, such as Apple's Siri, Yandex's Alice,
Samsung's Bixby, Microsoft's Cortana, and Amazon's
Alexa, lack.

Although Amazon's Alexa has a capability similar to
the project's, which allows it to detect human presence,
Alexa is not a true motion detector because most motion
detectors employ ultrasonic sound waves, which don't
rely on lights to detect movement. Alexa, on the other
hand, uses a camera and a computer processor to
determine whether someone is present or not. Thus the
Echo Show must first detect your presence before Alexa
can. The device's built-in camera, microphone, voice
recognition, and persistent connectivity have sparked
privacy worries because they make it simple to gather
audio data from its surroundings.

Alexa was the only virtual assistant that shared the
same idea as the proposed project. Still, it turns out that
Alexa's implementation needs more privacy because
using a camera to trigger Alexa's activation by human
presence is not a very effective privacy and security
enhancement. This is because anyone could hack into the
computer and gain full access, including access to the
camera, which could result in the hacker having an eye on
your place.

7. Conclusion

In conclusion, several automated services utilizing this
virtual assistant with a one-line command are developed.
It simplifies most of the user's chores, such as listening to
music, sending text messages, reading articles, and other
daily routines. Moreover, in this project, a complete
server assistant that is intelligent to ease our life has been
made.
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