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Abstract— The purpose of this paper is to illustrate the 

implementation of a PAAI as an Intelligent Personal 

Assistant (IPA) that can perform numerous tasks or services 

for an individual. These tasks or services are based on user 

input, location awareness, and the ability to access 

information from a variety of online sources (such as weather 

or traffic conditions, news, stock prices, user schedules, retail 

prices, telling time, local traffic, travel assistant, events, 

notification from social applications plus one can ask 

questions to the system, invoke its machine learning 

otherwise get it from Wikipedia… etc…..). Using Raspberry 

Pi as a main hardware to implement this model which works 

on the primary input of a user’s voice. The voice hence 

produced was used for query processing and fetching relevant 

information. When the information was fetched, it then be 

search’s for the input command and the relevant output to the 

user was given. Additionally, some extra modules were also 

implemented which worked on the concept of keyword 

matching. It can help the visually impaired to connect with 

the world by giving them access to Wikipedia, Calculator, 

Email and Music all through their voice. This model can also 

keep people secure as it can be used as a surveillance system 

which captures the voice of the person standing at the door 

and similarity checking. Also it can be a source of 

entertainment and information for blind/visually impaired. 
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I. INTRODUCTION 

The purpose of this device is to reduce the effort put in by the 

user to control a device manually. This system uses Google 

Assistant SDK provided by Google, to communicate with the 

Raspberry Pi and the users. The users give voice commands 

to the device to control the appliances in their home, change 

the temperature of the thermostat if available, and talk to the 

Google Assistant to get seamless information and news, or 

any other smart tech. The rest of the paper is as following: 

section II gives the literature review of the previous papers, 

section III describes the proposed model for the paper, section 

IV describes the methodology, section V presents the Design 

VI the working model of the device, section VII the 

conclusion and future scope and lastly section VII provides 

the references. 

II. LITERATURE REVIEW 

A. Some Voice Command Work on PAAI 

1) “Get the News” 

The interactive nature of PAAI makes it a perfect system for 

reading you – not just bringing you – your morning news, like 

a put-upon intern. When Google Assistant asks "How may I 

help you?", simply respond, "good morning", and it will read 

you the weather in your city, plus the latest news from your 

customized news sources. Unsurprisingly, this isn't a 

morning-specific function; if you say "good afternoon" or 

"good evening", Google Assistant will reel off the news 

according to time of day. Keeping you up to date, without you 

having to lift a finger.   

2) “Check the weather forecast” 

It’s the morning. You want to know whether you’ll get wet 

on your commute. Ask PAAI “What’s the weather today?” 

and it’ll give you a quick forecast for the rest of the day 

including expected high and low temperatures. If you already 

know it’s cold outside, you can be more specific and ask: 

“Will it rain today?” to establish whether you need to take an 

umbrella with you. For a longer range forecast, ask “What’s 

the weather forecast for the rest of this week?” 

3) “Get travel advice” 

There have been plenty of times that I’ve entered my 

destination into Google Maps when setting out on a lengthy 

journey only to discover there’s a hefty delay. Wouldn’t it be 

great if you could get this info before you’ve left so you can 

change your plans accordingly? Well, actually you can. Ask 

PAAI “How long will it take me to X?” and it’ll tell you how 

long you can expect it to take using your default travel 

method. If the mode of traffic it suggests is not the one you 

plan to use, try being more specific and ask “How long will it 

take to get the train to X?” or “How long will it take to drive 

to X?” You can also say “How’s the traffic when driving to 

X?” if you just want to check for delays or ask “How would 

I get to X?” if you want instructions that you can then open 

in Google Maps. 

4) “Find the nearest restaurant” 

Ask PAAI “Where’s the best restaurant near here?” and it’ll 

reel off a few well-reviewed nearby eating establishments. 

Just take its recommendations with a bit of a pinch of salt and 

consider doing some more thorough follow-up research, or 

you might end up getting a bag of fish and chips rather than a 

proper sit-down dinner. Again you can be more specific and 

ask questions like “Where can I get pizza near here?” or 

“Where can I get a Chinese takeaway?” 

III. PROPOSED MODEL 

The idea of the project is to integrate the concept of Google 

Assistant into Raspberry Pi and control the appliances in the 

home that the device is installed. Google recently released an 

API for Google Assistant, for platforms other than Android, 

such as Linux and Windows, using Python language. This 

makes it simpler to program into the Raspberry Pi, and lighter 

compared to other programming languages. 

A. Methodology 

This device consists of a Raspberry pi, USB microphone, 

LED lights, speaker, bread board and jumper cables. This 

system works based on the Google Assistant SDK. The 

device is first registered in the Cloud console of the users’ 

google account, and the SDK files are downloaded on to the 

Raspberry pi OS. 
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B. Work Carried Out 

1) System Architecture: 

From the requirement of the system we identified the 

component of the system. After this system architecture is 

drawn.  

Fig. 3.1.1: System Architecture 

 Fig 3.1.1 shows, how actually the system works. The 

user is interacting through the voice of commands. Then it 

will work as per commands such as if we are giving a 

command of switching off a light then it will switch off the 

lights and also can answer to any questions asked. As shown 

in figure there is an toggle button which on the device and 

LED light will be on and after this there is an microphone 

which is take voice as input and process that using the 

assistant SDK as shown and then it will answer the question 

using  Google Cloud Platform, which is connected through 

Node Server 

2) Implementation Details 

a) Embed the Google assistant: 

(1) Set up hardware and network access: 

This is a basic step, in which we are going to setup hardware 

and network access. For this we are following some steps as 

listed below- 

1) Connect the microphone and speaker to the 

Raspberry Pi. 

2) Insert the SD card into the Raspberry Pi (with 

NOOBS or Raspbian with Desktop already loaded). 

3) Connect a USB keyboard, USB mouse and HDMI 

monitor to your Raspberry Pi. If you don't have 

these, you can always connect to the Pi remotely. 

Plug in an Ethernet cable or connect to a Wi-Fi 

network.  

b) Configuring and Test the Audio: 

The next step is to get the audio working. You are going to need a 

speaker with a 3.5 mm connector and a USB microphone. I didn’t have 

a dedicated USB microphone at hand so I plugged in a spare webcam 

that I had and the Pi was able to use the microphone from the webcam 

as a standalone mic! If you need a USB microphone then try this one. 

Plug in the speaker into the 3.5 mm jack on the board and connect the 

USB microphone to one of the USB ports. 

c) Configure to work with Google’s cloud services: 

In oreder from the google assistant to work your Pi needs to be 

configured to work with Google’s cloud services. Full details of how 

you do this can be found on the Voice Kit website, but here is a quick 

summary: 

 On the Raspberry Pi open up an internet browser and go to 

the Cloud Console. 

 Create a new project 

 In the Cloud Console, enable the “Google Assistant API”. 

 In the Cloud Console, create an OAuth 2.0 client by going 

to API Manager> Credentials. 

 Click Create credentials and select OAuth client ID. Note 

that if this is your first time creating a client ID, you’ll need 

to configure your consent screen by clicking Configure 

consent screen. You’ll need to name your app (this name 

will appear in the authorization step). 

 In the Credentials list, find your new credentials and click 

the download icon on the right. 

 Find the JSON file you just downloaded 

(client_secrets_XXXX.json) and rename it to assistant.json. 

Then move it to /home/pi/assistant.json 

d) Configure an Actions Console project: 

A Google Cloud Platform project, managed by the Actions 

Console, gives your device access to the Google Assistant 

API. The project tracks quota usage and gives you valuable 

metrics for the requests made from your device. 

 To enable access to the Google Assistant API, do the 

following: 

1) Open the Actions Console. 

2) Click on Add/import project. 

3) To create a new project, type a name in the project 

name box and click create project. 

 If you already have an existing Google Cloud 

Platform project, you can select that project and import it 

instead. 

e) Register the Device Model: 

In order for the Google Assistant to respond to commands 

appropriate to your device and the given context, the 

Assistant needs information about your particular device. 

You provide this information, which includes fields like 

device type and manufacturer, as a device model. You can 

think of this model as a general class of device - like a light, 

speaker, or toy robot. 

 This information is then accessible to the Google 

Assistant and is associated with your Actions Console 

project. No other projects have access to your model and 

device information. 

3) Extend the Google assistant: 

a) Install Device Hardware: 

Now that you have the Assistant running on the device, it is 

time to extend it with Device Actions. Device Actions allow 

you to control your device via voice. For this example, you 

will be using a Built-in Device Action to turn a light on and 

off. 

 Follow these instructions to install an LED on the 

Raspberry Pi 3 Model B. In a later step, you will modify the 

sample code to light the LED by voice command. 

b) Register Traits for the Device: 

The Google Assistant needs to be able to associate a query 

with a command to send to your device. For this to work, you 

need to declare what kinds of abilities your device supports. 

These abilities are known as traits. You declare these traits 

within your device model. 

https://aiyprojects.withgoogle.com/voice/#users-guide-1-1--connect-to-google-cloud-platform
https://aiyprojects.withgoogle.com/voice/#users-guide-1-1--connect-to-google-cloud-platform
https://developers.google.com/assistant/sdk/device-actions-overview#built-in
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 Google has already created a wide variety of 

common traits found on many devices. These traits are not 

tied to just one device type, you can use them as you choose. 

c) Register Custom Device Actions: 

Your device may have special abilities not covered by the 

current set of traits. For example, there isn't a "dance" or a 

"blink my light" trait...yet. That's ok, you can define your own 

Custom Device Actions. A Custom Device Action specifies 

the command that is sent to your device to trigger its special 

ability. 

 To define a Custom Device Action, you need four 

pieces of information: 

1) A pattern to try to match against the user query. 

2) A Custom Device Action to associate with a 

matched query. 

3) Text that is spoken back to the user if the device 

supports the action. 

4) A command name that is sent back to the device, 

along with any parameters. 

 You create the Custom Device Action by putting 

this information into an Actions on Google Action Package. 

Action Packages define the format for Google Assistant 

Server responses. Unlike the Actions SDK, Custom Device 

Actions are fulfilled locally; you do not specify an endpoint 

to process requests and provide responses. Custom Device 

Actions are not conversational in nature.            

IV. TECHNOLOGY AND LANGUAGE USED 

A. Artificial Intelligence: 

To perform function, Assistant relies on Artificial 

Intelligence (AI) technologies such as natural language 

processing and machine learning to what the user is saying, 

and to make suggestions and act on that language input. PAAI 

is the foundational piece of Google ‘AI First’ At its heart, AI 

is computer programming that learns and adapts. It can’t 

solve every problem, but its potential to improve our lives is 

profound. At Google, we use AI to make products more 

useful—from email that’s spam-free and easier to compose, 

to a digital assistant you can speak to naturally, to photos 

that pop the fun stuff out for you to enjoy.Beyond our 

products, we’re using AI to help people tackle urgent 

problems. A pair of high school students is building AI-

powered sensors to predict the risk of wildfires.Farmers are 

using it to monitor the health of their herds. Doctors are 

starting to use AI to help diagnose cancer and prevent 

blindness.These clear benefits are why Google invests 

heavily in AI research and development, and makes AI 

technologies widely available to others via our tools and 

open-source code. 

B. Google Duplex: 

At the core of it, Duplex is a recurrent neural network that can 

be trained for highly specialized tasks and it uses Google’s 

automatic speech recognition technology, so it can interface 

with the user. Thanks to Wave Net, an AI-based generative 

program that’s part of Google’s Deep Mind division, Duplex 

can sound a lot closer to a human than ever before, complete 

with “umms" and “aahs”, as seen in the video above.The cool 

thing about Duplex is that it enables the Assistant to relieve 

you of mundane tasks, like having to make a restaurant 

reservation or a hair salon appointment. The creepy part is the 

other party has no idea they are talking to a machine, 

something that can be abused in any number of different 

ways. This feature is said to be rolling out in the coming 

weeks in the US as an experiment to “normal users”. Google 

will be focusing on a few specific scenarios initially, before 

expanding it further.“It is something that we are really 

thoughtful about and thinking hard, about how we bring this 

to market,” said Lillian Rincon, Product Management 

Director for the Google Assistant during a media briefing 

at Google I/O in Mountain View, California. 

C. Python: 

Python is probably the easiest-to-learn and nicest-to-use 

programming language in widespread use. Python code is 

clear to read and write. Python is a very expressive language, 

which means that we can usually write far fewer lines of 

Python code than would be required for an equivalent 

application written in, say, C++ or Java. Python is a cross-

platform language In general; the same Python program can 

be run on Windows and Unix-like systems such as Linux, 

BSD, and Mac OS X, simply by copying the file or files that 

make up the program to the target machine, with no 

“building” or compiling necessary.  

D. Networking: 

Computers running on the Internet communicate to each 

other using either the Transmission Control Protocol (TCP) 

or the User Datagram Protocol (UDP), as this diagram 

illustrates:  

 
Fig. 5.3.1: Protocols & networks in the TCP/IP model 

 When you write Java programs that communicate 

over the network, you are programming at the application 

layer. Typically, you don't need to concern yourself with the 

TCP and UDP layers. Instead, you can use the classes in the 

java.net package. These classes provide system-independent 

network communication. However, to decide which Java 

classes your programs should use, you do need to understand 

how TCP and UDP differ.  

E. TCP (Transmission Control Protocol): 

It is one of the core protocols of the Internet protocol suite. 

The protocol guarantees reliable and in-order (correct order 

of packets) delivery of data from sender to receiver. To put it 

simply, it's reliable. The second aspect of TCP is that it is 

connection oriented. That means TCP requires that a 

connection be made between the sender and receiver before 

data is sent. The socket associated with TCP is known as the 

Stream Socket. 

https://developers.google.com/assistant/sdk/reference/traits/
https://developers.google.com/assistant/sdk/reference/traits/
https://developers.google.com/actions/reference/rest/Shared.Types/ActionPackage
https://www.blog.google/products/gmail/subject-write-emails-faster-smart-compose-gmail/
https://ai.googleblog.com/2018/05/advances-in-semantic-textual-similarity.html
https://www.blog.google/products/photos/take-action-sharing-editing/
https://www.blog.google/topics/machine-learning/fighting-fire-machine-learning-two-students-use-tensorflow-predict-wildfires/
https://www.yahoo.com/news/news/bovines-online-farmers-using-ai-070218482.html
http://money.cnn.com/2017/03/03/technology/google-breast-cancer-ai/index.html
https://www.sfchronicle.com/business/article/Google-sets-sights-on-frontier-of-artificial-12894136.php
https://www.sfchronicle.com/business/article/Google-sets-sights-on-frontier-of-artificial-12894136.php
https://gadgets.ndtv.com/tags/google-io-2018
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F. IFTT (If This Then That): 

If This Then That, also known as IFTTT, is a free web-based 

service to create chains of simple conditional statements, 

called applets. An applet is triggered by changes that occur 

within other web services such as Gmail, Facebook, 

Telegram, Instagram, or Pinterest. The automations are 

accomplished via applets — which are sort of like macros that 

connect multiple apps to run automated tasks. You can turn 

on or off an applet using IFTTT’s website or mobile apps 

(and/or the mobile apps’ IFTTT widgets). You can also create 

your own applets or make variations of existing ones via 

IFTTT’s user-friendly, straightforward interface. 

V. CONCLUSION 

PAAI is very beneficial for any kind of work, it can be home 

work for house wives like they can ask for different dishes or 

for the office work they can ask for any queries regarding 

their projects, seminars or presentation work. One of the best 

thing about this PAAI is its size is very small we can bring it 

everywhere and ask for any kind of help. It helps for find 

routes or location or any restaurants and many more.  
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