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Abstract - Due to the increasing user demands, the automotive industry is rapidly changing and in large part. In these 
smarter, and safer cars, interactions play the lead role by simply training the machine with our likes and dislikes - i.e. being 
possible only through the magical touch of artificial intelligence, deep learning etc. Autonomous and semi- autonomous 
driving are the key trends everyone is talking about and it changes the whole world of driving. Also there are many other 
exciting ways Artificial intelligence technologies help improve the fantasies of driving. That comes as Intelligent Personal 
Assistants. Now-a-days most personal assistants are proliferating through smartphones but there is innovation happening 
behind the wheels that brings an automotive assistant to meet the needs of a driver and driving-related needs better, faster, 
and safer. This is being built with the combination of smart interaction, contextualization, personalization, and knowledge, 
known to be the pillars of artificial intelligence. 
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I. INTRODUCTION 

 
On a high rate, we have many new technologies 
available to everyone at our disposal. For that, low 
cost programmable hardware is largely available to 
people and used widely. The important aspect is that it 
can be easily programmed relatively from an 
environment already developed like Raspian OS like 
Raspberry Pi. 
And now-a-days internet facilities are available at 
cheap rate and there are a lot of tools and APIs that 
enable many of the functionalities and as well provide 
personal information on different platforms such as 
Google personal information and other sources. 
This project arises from the idea of intelligent personal 
assistants like Siri, Google Now, and Cortana which 
are all smartphone and PC features. And this idea 
moved on to the rise of intelligent personal assistants 
for a vehicle or a car. It is being developed based on 
open source code having in mind the above 
considerations, which could be modified or extended 
or further developed by a larger community of 
software developers. So this will based on any of the 
existing intelligent systems with the main idea being 
that it can be customized and modified by any 
developer to meet their particular needs. In this way it 
could be personalized depending on the particular user 
to include more and powerful features adapting to the 
pre-existing ones. 
So the basic idea is to develop a personal assistant for 
a car providing two main factors: 
 A portable and scalable hardware platform that is 

easy to use for a larger community of developers. 
 A personal assistant behaviour program 

implementing some basic functionality to meet an 
intelligent real time response. 

 
This project aimed at creating an exclusive and 
personal hands-free personal assistant i.e. always 
actively listening and respond correspondingly to 

make user’s activities easier while he is driving to any 
place. 
 
Thus the main goals of this project is: 
 Design some software to process all input voice 

commands and output response of the personal 
assistant. 

 Develop some modules or functionalities making 
use of the available internet APIs that you can get 
from third parties. 

 Design all code to be used in Raspberry Pi 
cluster. 

 Design a suitable and portable personal assistant 
for vehicles. 

 
II. STATE OF THE ART OF TECHNOLOGY 

 
One of the big themes emerging so far is the rise of 
the Artificial Intelligence powered personal digital 
assistants. Rapid improvement and innovation in key 
technologies- Voice recognition and Natural language 
processing are making these smart assistants capable 
of letting us use our various devices just by talking to 
them. The growth of these assistants ranging from 
Apple’s Siri, Google now and to the Samsung Bixby, 
and we might all be possessed with our own personal 
assistant for the coming days. i.e. always listening AI 
which can respond to any wish or command like the 
Jarvis in Iron Man movie. It’s a future vision of 
computing being pulled out directly from the pages of 
a science fiction. 
Inside the voice recognition field and voice synthesis, 
there are many tools that are offered by companies 
like Google and some others that are more focused on 
this concrete field like Nuance, Ivono, Acapela where 
you can hire their services to be used in web pages 
and smartphone applications. One such application is 
‘ili’ a wearable translator that overcome language 
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barriers. It allows you to recognize your voice at real 
time and generates some synthesized voice. 
This project is more focused on a personal assistant. 
Besides the large companies mentioned above, which 
uses mobile phones as their platform for personal 
assistants, we can have other things like ‘Amy’. It is 
an example for assistant that schedules meetings. If 
you want to meet a person, Amy will send an email to 
that person you looking for and they discuss and 
specify a date with the person. 
‘Jasper’ is another personal assistant which is more 
similar to this work. It is an open source personal 
assistant which is controlled with voice command that 
is executed on a Raspberry Pi. It has got various 
functionalities like weather check, email and 
Facebook notifications etc. Some non-open source 
assistants like ‘Cubic’ or ‘Echo’ are developed by 
Amazon. ‘Jibo’ is an advanced personal assistant. It is 
an intelligent social robot that allows receiving 
calendar events, keep conversations, and the main 
difference with respect to ‘Jasper’ is that it tracks you 
and capable of taking your photo when requested. 
And very recently a group of people worked on a 
digital co-driver, ‘Chris’ for assisting drivers. It is 
capable of texting calling navigation and plays music 
with your eyes stays on road. It is about to launch in 
the market. 
 
III. METHODOLOGY 

 
A. Software Architecture 
The basic idea behind this project work is that it is 
having a modular software architecture. All 
functionalities are being classified into different 
modules. Each module is independent of other 
modules and has got a corresponding function in 
conjunction with the project. The main advantage of 
this system is that we could add or remove any 
functionalities at any point where it may induce any 
errors or something like that. That is, modules can be 
changed or removed according to our wish or if there 
is a necessity. 
The main module is referred as Brain module, this 
module is connected with all other sub-modules. If 
any of the sub modules are not working, it would 
manage this error advising the user that the 
corresponding sub module is not working properly. 
 

 
Fig.1 Software Architecture. 

Some data has to be processed in an orderly fashion 
like ReceptionProcessingResponding and hence a 
waterfall like structure is used in the architecture for 
having reciprocity with the user and respond to all the 
commands the user might say. 
And so there is a main module which takes up the 
input voice commands and convert it into the text 
which is being processed by the Brain module. The 
output from Brain module is then performing the 
corresponding action. Therefore brain module will call 
on many sub modules depending of the user 
commands. 
 
B. Voice Recognition and Voice Synthesis 
1) Passive Listener 
This module allows the personal assistant to be always 
active. The personal assistant will be listening 
continuously waiting for a threshold value. When 
some sound is detected by the system and if that 
exceeds the threshold value then the engine starts 
recording the audio. 
2) Speech to text 
This component is the entry point for the assistant’s 
control flow. Hence this part is added to the main 
module. The speech to text engine or STT is used to 
convert audio files to text files and these are further 
being processed in the brain module. But first we 
need a sophisticated STT engine to use for the 
assistant. 
Google STT is the STT system developed by Google. 
It has got best recognition rates. But it can only 
transcribe a limited amount of speech per day (API 
limitation) and needs an active Internet connection to 
work. This project uses Google STT because it is one 
of the most accurate STT engines available. In order 
to use Google STT in your project, you need a Python 
module called Speech Recognition. 
3) Recording Audio to a WAV file 
This personal assistant records the user’s voice and 
saves it to .wav file. Recording the audio to a wav file 
will help us get comfortable with the Speech 
Recognition library. There could be some limitations 
that may won’t take up the audio if it lasts for a long 
time. Such audio files won’t be able to processed and 
recorded. 
4) Text to Speech 
The text-to-speech or TTS module is used to convert 
some text generated by the assistant as an output 
response to some artificial synthesized voice that user 
can understand. With STT, this module tried to use 
Google services. Google Translator can synthetize 
some text to audio voice. Using this attribute, text 
was converted to audio speech via URL request, but 
due to some changes relatively recently in Google 
policy, a captcha request is received instead of audio 
file due to an automatic https request. 
 
C. Modules 
When any data is transformed in the STT module to 
some input data that our assistant can manage, this 
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data is sent to a general processing module. And that 
is done by Brain module and is in charge of analysing 
and distributing the corresponding command to the 
corresponding sub-module that manages and carries 
out with the user command. 
For that the user has to use some keywords when 
giving the commands. These keywords may find in 
any of the commands given by the user and the brain 
module has to identify the keyword from the 
commands and pass on to the sub-module referred by 
the keyword. This sub-module will process some 
response using Raspberry Pi functionalities or some 
API’s or internet resources. 
It may happen that no keyword is recognized. 
“Wolfram Alpha” API will manage this. 
Due to the modular architecture, “Brain” module 
could be executed directly for debugging tests 
allowing the executing of some text commands 
through some terminal console. This interdependency 
between modules allows it to test every single sub-
module and disable it if is necessary, i.e. if is not 
working correctly. 
 
D. Integrating the Software with Raspberry Pi 
1) Setting up a Raspberry Pi 
The word “data” is plural, not singular. The RPi 
comes as a bare-bones board. It  need accessories such 
as a 5 V / 2 amp output micro-USB power adapter, a 
microSD card for installing the operating system, and 
an Ethernet cable for connecting the RPi to either our 
system or router. 
Install Raspbian on the microSd card. This will take a 
while to complete. Once we have the operating system 
installed, boot up the RPi (connect the power adapter). 
If we do not have a spare display, keyboard, and 
mouse, set up VNC on the RPi via ssh . We can get 
the IP address of our Raspberry Pi from your router’s 
administration page under the DHCP Clients section. 
Next, install software such as a VNC viewer to 
connect to the VNC server run by the RPi 
 
2) Setting up the Assistant 
To set up the Assistant, we first have to repeat all the 
steps like installing third-party utilities such as 
PortAudio, PyAudio, espeak , and mpg123. Now 
transfer the code repository from our local 
development environment to RPi. 
3) Adding new components to the Raspberry Pi 
We can add some components and accessories to your 
RPi to work with Assistant. First, we should purchase 
a case for the RPi. It is very important to put our RPi 
in a case if we power on the RPi while holding it in 
your hand, because skin conducts electricity. Static 

electricity can potentially damage semiconductors on 
the board and kill the RPi. 
 
IV. RESULTS 

 
A. System Analysis 
When working with this system, the interaction with 
user has got some limitations. Quick response won’t 
be possible with this system. The main challenge of 
this interaction speed is given by the Google STT 
subsystem responsible for the voice order 
recognition. 

 
 
It takes on average, one second. Although in some 
occasions or depending on the internet connection or 
Google service, it can take up to 8 seconds. Some 
considerations to take into account is that the timing 
is very dependent on the weight of the audio sent to 
the Google servers. 
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