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Abstract—The need for personalized and automated digital 

systems are increasing day by day. Lisa is a smart speaker that is 

made to make our lives easier, from many day to day activities in 

our home and office to easier commute; Lisa acts as the perfect 

assistant. Although there are many existing competitions in the 

market, Lisa stands out as the most affordable and diverse 

choice. The device is made with a Raspberry Pi 3b and other 

required components. The speakers acts as a personal companion 

during a variety of activities with voice commands and responses. 

For this the vast database of Amazon voice service is used via 

Amazon Alexa. Lisa can perform simple tasks such as controlling 

existing ordinary light bulbs and other electronic devices with 

voice commands. Lisa can be integrated into a variety of existing 

televisions and thus ordinary TVs can be made into smart TVs. 

Lisa can be used as a universal remote using which TVs, DVD 

Players, ACs etc can be controlled. The user interface is built 

upon the Rasbian operating system. Due to its easy portability, 

Lisa can be used in most of our day to day chores. The device will 

make new trend in the fast growing Indian digital market which 

is majorly depended upon affordability. The AI based 

automation system will transform our daily life. 

I. INTRODUCTION 

Today we live in era driven by various innovative 
technologies from touch to voice. It all began to ease the 
human efforts by automating things and now we have reached 
to self learning machines. The machine which was seen to 
relieve human efforts has become intelligent and can not only 
act in accordance with human voice instructions but also 
endow with intelligent solutions. This is all because of self 
learning algorithms and inevitable architecture incorporated 
within. Artificial Intelligence (AI)[1] has created an 
amusement for technology with machine learning (ML) and 
deep learning. Gone are the days where we had to type the 
search input and wait for the results to be loaded. Now with 
years of research, the figment of imagination has come into 
reality where we can monitor and control things by voice and 
also it gives intelligent answers. The researchers at Google, 
Apple, Amazon, Facebook have built their speech driven 
personal AI assistants[2] such as Google Home, Siri, Alexa 
respectively. A smart speaker[3] is a wireless and smart audio 
playback device that uses several types of connectivity for 
additional functions. Smart speakers have special features to 
enhance ease of use, connect to multiple types of audio sources 
and provide additional functionality. The original purpose of 
smart speakers was the wireless delivery of audio content from 
a user’s media library, which may be on different platforms, 
and from online music services. Like any type of electronic 
product, smart speakers vary widely in features, design and 

quality. Some smart speakers feature voice-activated digital 
assistants and can operate as home automation hubs. These 
devices are often part of a company’s existing product stack. 

Examples include Google Home and Amazon Echo. Alexa 
Voice Services (AVS)[4], the suite of services built around 
Amazon’s voice-controlled AI assistant, was introduced with 
Echo. AVS enables voice interaction with various systems in 
the environment and online. Typically, smart speakers include 
Wi-Fi and Bluetooth connectivity. Simpler products range from 
Wi-Fi-enabled boom boxes to adjustable RGB LED smart 
speakers that can be spread through a home for distributed or 
localized stereo sound. A Voice Command System essentially 
means a system that processes voice as an input, decodes or 
understands the meaning of that input processes it and 
generates an appropriate voice output[5]. Any voice command 
system need three basic components which are speech to text 
converter, query processor and a text to speech converter. 
Voice has been a very integral part of communication 
nowadays. Since, it is faster to process sound and voices than 
to process written text, hence voice command systems are 
omnipresent in computer devices. There have been some very 
good innovations in the field of speech recognition.[5] Some of 
the latest innovations have been due to the improvements and 
high usage of big data and deep learning in this field These 
innovations have attributed to the technology industry using 
deep learning methods in making and using some of the speech 
recognition systems, Google was able to reduce word error rate 
by 6% to 10% relative, for the system that had the word error 
rate of 17% to 52% . Text to speech conversion is the process 
of converting a machine recognized text into any language 
which could be identified by a speaker when the text is read out 
loud. It is two step processes which is divided into front end 
and back end. First part is responsible for converting numbers 
and abbreviations to a written word format. This is also 
referred to as normalization of text. Second part involves the 
signal to be processed into an understandable one . Speech 
Recognition[6] is the ability of machine for instance a 
computer to understand words and sentences spoken in any 
language .These words or sentences are then converted to a 
format that could be understood by the machine. Speech 
recognition is basically implemented using vocabulary 
systems[7]. A speech recognition system may be a Small 
Vocabulary many user system or a Large Vocabulary- small 
user system. Virtual assistants[8] are voice-controlled helpers, 
usually found in smart speakers. Examples of these include 
Google Home and Amazon’s Alexa, which powers its Echo 
and Dot speakers, as well as the Apple HomePod. Voice 
commands are used to prompt different activities, from 
delivering news reports and playing music, to setting timers 
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and checking train times. As well as saving you time, they 
could also save you money by keeping your house energy 
efficient and secure, meaning fewer claims on your home 
insurance. In the first quarter of 2017 alone, 3.4 million smart 
speakers were sold globally, according to analysts Future 
source Consulting. A whopping 24.5 million of these next-gen 
gadgets are predicted to be sold by the end of the year, 
according to a report from voice software company VoiceLabs. 
While these virtual assistants, electronic home assistants or 
voice personal assistants (VPAs)[10], are currently found 
mainly in smart speakers and mobile phones, the technology is 
gradually branching out to other devices including cars. Siri by 
Apple became the first digital virtual assistant to be standard on 
a smartphone when the iPhone 4s came out on October 4, 
2011. Siri moved into the smart speaker world when the 
HomePod debuted in February 2018. Google Now (which 
became Google Assistant)[9] on the Android platform 
followed. It also works on Apple’s iOS, but has limited 
functionality. Then the smart speakers came along, and 
“Alexa”[9] and “Hey Google” became a part of many 
household conversations. Alexa by Amazon is part of the Echo 
and the Dot. Google Assistant is part of the Google Home. 
Samsung has Bixby[10]. IBM has Watson. Microsoft has 
Cortana on its Windows 10, Xbox One machines, and 
Windows phones, and Nuance has Nina. Facebook used to 
have M, but its usage in the Facebook Messenger app ended in 
January 2018. By default, most of the voice assistants have 
somewhat female-sounding voices, although the user can 
change them to other voices. Many people refer to Siri, Alexa, 
and Cortana as “she” and not “it. 

II. LITERATURE SURVEY 

According to The Voicebot Smart Speaker Consumer 
Adoption Report 2018[12], 47.3 million U.S. adults have a 
smart speaker in their home and this number is expected to rise 
in the next year. “It’s growing faster than even the web and 
mobile, and the adoption is faster. I think people are more open 
to new technology than they were before. It doesn’t seem 
foreign to us to talk to something. Voice is a very convenient 
way to communicate, especially with technology. The adoption 
is pretty remarkable across all age groups,” says Ava Mutchler 
Associate Editor of Voicebot.ai, a site dedicated to everything 
about voice technology. From the surveys conducted[26], 33\% 
of owners between the ages of 36 and 45 years reported that 
they benefitted from these functions, whereas 25\% of all 
owners in the US and UK felt more in control of their home 
environment with VCspeaker abilities. The report also 
suggested that VC speakers could act as a source of 
companionship for those who live or spend time alone. This 
feature may be particularly beneficial for older people. Seventy 
percent of all prospective buyers expect a VPA powered device 
to enhance independent living, through improved control, over 
their lives. 59% of the same group also intended to buy a VC 
speaker for its perceived beneficial effects on productivity. 
Approximately 25% of all owners reported that using smart 
speakers resulted in increased mental stimulation[27], while 
another quarter of the participants reported that it resulted in 
increased motivation for physical activity. A majority of 
American users reported that their VC speakers brought an 
increased element of fun to their lives. Additionally, 50% of all 
intending consumers felt that a VC speaker would enhance the 
entertainment available in their homes. Overall, the growing 
adoption of smart speakers is a trend to keep tabs on. In 

second-quarter 2018, 24% of homes owned a smart speaker 
device, according to the MediaTech Trender (up from 22% in 
Q1 2018). When breaking down usage during a typical day, 
people spend more time using their smart speakers on the 
weekend (average 72 total minutes) than the weekday (average 
65 total minutes). Usage also increases throughout the day 
regardless of whether it’s a weekend or weekday, with peak 
use into the late evening. 

III. EXISTING SYSTEMS 

Artificial intelligence[16] is growing more advance each 
passing year. As everything become smarter, the demand for a 
reliable digital assistant is also steadily increasing. The 
Amazon Echo kicked off the smart speaker trend a few years 
ago, but it’s no longer alone. There are dozens of smart 
speakers already on the market in 2018 and more are coming. 
Some of the existing systems are explained below. 

A. Google Home 

Google Home[19] is a brand of smart speakers developed 
by Google. The first device was announced in May 2016 and 
released in the United States in November 2016, with 
subsequent releases globally throughout 2017.Google Home 
speakers enable users to speak voice commands to interact with 
services through Google’s intelligent personal assistant called 
Google Assistant. A large number of services, both inhouse 
and third-party, are integrated, allowing users to listen to 
music, control playback of videos or photos, or receive news 
updates entirely by voice. Google Home devices also have 
integrated support for home automation, letting users control 
smart home appliances with their voice. Multiple Google 
Home devices can be placed in different rooms in a home for 
synchronized playback of music. An update in April 2017 
brought multi-user support, allowing the device to distinguish 
between up to six people by voice. In May 2017, Google 
announced multiple updates to Google Home’s functionality, 
including: free hands-free phone calling in the United States 
and Canada; proactive updates ahead of scheduled events; 
visual responses on mobile devices or Chromecast-enabled 
televisions[19]; Bluetooth audio streaming; and the ability to 
add reminders and calendar appointments. Figure.2.3 shows the 
image of Google Home Mini[20]. 

B. HomePod 

HomePod is a smart speaker developed by Apple Inc.The 

Apple HomePod is relatively new in the smart speaker game 

having only been released in early 2018.The HomePod has a 

rounded, cylindrical shape, and has a small touchscreen on its 

top. It has seven tweeters in its base and a four-inch woofer 

(Apple does not specify Hz frequency range) towards the top, 

as well as six microphones used for voice control and acoustic 

optimization. The device runs an iOS variation known as 

"audioOS" and features an Apple A8 system-on-chip. It 

integrates Siri[21, which can be used to control the speaker 

and other HomeKit devices, and can be used to conduct text 

messaging and voice calls from an iPhone. The HomePod 

supports only proprietary Apple platforms and technologies, 

including Apple Music, iTunes Store purchases and Match, 

iTunes podcasts, Beats 1 radio, and AirPlay, while an iOS 11 

device is required for initial setup. The HomePod does not 

officially support Bluetooth audio. AirPlay 2 and multi-room, 
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multi-speaker support was initially announced, but not 

included in the February 2018 release. Andrew Faden of 

Akamai has developed a solution he calls "BabelPod" to allow 

line in and bluetooth input to the HomePod through the use of 

a Raspberry Pi. Figure.2.4 shows the image of HomePad[22] 

C. Sonos One 

The Sonos One is a smart speaker developed by Sonos, 
announced on October 4, 2017 and released on October 24. 
The speaker contains a six-microphone array, allowing use of 
the virtual assistant Amazon Alexa[19]. In 2018, the smart 
speaker will also add support for Google Assistant and Apple’s 
AirPlay 2. The Sonos One is a smart speaker that combines the 
multiroom audio capabilities and great sound quality of a 
Sonos Play:1 with the intuitive voice controls of Amazon’s 
Alexa. Figure.3.3 shows the image of Sonos One[23]. The 
Sonos One integrates full-fledged Alexa voice control, just like 
an Amazon Echo speaker but with better sound quality. It 
offers most of Alexa’s smart home controls and its far-field 
microphone performs similarly to an Echo. The Sonos One 
works seamlessly as part of a Sonos multiroom system, and can 
pair with another One for stereo sound. Apple AirPlay 2 is now 
supported and Google Assistant is coming too. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Block diagram of the system 

1) Raspberry Pi: The Raspberry pi module processes all 

the required data. It receives the input voice and sends it over 

to the database. The retrieved information is processed as 

output and is provided to the user. 

The Raspberry pi is a series of small single-board 

computers developed in the United Kingdom by the 

RaspberryPi Foundation to promote teaching of basic 

computer science in schools and in developing countries. The 

original model became far more popular than anticipated, 

selling outside its target market for uses such as robotics. It 

does not include peripherals (such as keyboards and mice) and 

cases.Several generations of Raspberry Pis have been released. 

All models feature a Broadcom system on a chip (SoC) with 

an integrated ARM-compatible central processing unit (CPU) 

and on-chip graphics processing unit (GPU). 

2) Databases:  The Database contains wide range of data 

that are useful for the user. The database contains various 

words’ pronunciations to find which words most closely 

correspond to the combination of individual sounds. These 

data are used for finding out the command given by the user 

and to know what it means.Database is vast as to decrease the 

chance of system failure. Information are retrieved as 

requested by the user. 

3) Node MCU ESPA266: NODE MCU ESPA266 is WiFi 

development board that is used to connect other devices to the 

system.NodeMCU is an open source IoT platform.[4][5] It 

includes firmware which runs on the ESP8266 Wi-Fi SoC 

from Espress if Systems, and hardware which isbased on the 

ESP-12 module.[6][7] The term ”NodeMCU” by default refers 

to the firmware rather than the development kits. The 

firmware uses the Lua scripting language. It is based on the 

eLua project, and built on the Espress if Non-OS SDK for 

ESP8266. It uses many open source projects, such as 

luacjson[8] and SPIFFS.  

4) Relays: Relays are used to control the voltage of the 

devices and they are connected to the WiFi development 

board.A relay is an electrically operated switch. Many relays 

use an electromagnet to mechanically operate a switch, but 

other operating principles are also used,such as solid-state 

relays. Relays are used where it is necessary to control a 

circuit by a separate low-power signal, or where several 

circuits must be controlled by one signal. The first relays were 

used in long distance telegraph circuits as amplifiers:they 

repeated the signal coming in from one circuit and re-

transmitted it on another circuit. Relays were used extensively 

in telephone exchanges and early computers to perform logical 

operations. 

5)  Mic: The Mic serves as an input device. Mic should be 

of good quality and should be working efficiently for the 

proper functioning of the proposed system. If the input is not 

clear or it is altered, the system working will be affected. So 

Mic is the one and only most important input device in the 

proposed system.  

6) Speakers: Speakers and other devices will be output 

devices to provide the user with required data. Speakers 

should be of good quality and should be working efficiently 

for the proper functioning of the proposed system. If the 

output is not clear or it is lost, the system working will be 

affected. Speaker is thus an important output device. 

IV. IMPLEMENTATION DETAILS 

The hardware and the software specification of the both the 

modules combined of proposed system are detailed briefly in 

this section. 

A. Hardware Specification 

The basic hardware required for the system are 

 Raspberry Pi 3 Model B 

 NodeMCU ESP8266 

1) Raspberry Pi 3 Model B: The Raspberry Pi is a series 

of small single-board computers developed in the United 

Kingdom by the Raspberry Pi Foundation to promote teaching 

of basic computer science in schools and in developing 

countries. The original model became far more popular than 

anticipated, selling outside its target market for uses such as 

robotics. It does not include peripherals (such as keyboards 

and mice) and cases. Several generations of Raspberry Pis 
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have been released. All models feature a Broadcom system on 

a chip (SoC) with an integrated ARM-compatible central 

processing unit (CPU) and on-chip graphics processing unit 

(GPU). Processor speed ranges from 700 MHz to 1.4 GHz for 

the Pi 3 Model B+; on-board memory ranges from 256 MB to 

1 GB RAM. Secure Digital (SD) cards in MicroSDHC form 

factor (SDHC on early models) are used to store the operating 

system and program memory. The boards have one to four 

USB ports. For video output, HDMI and composite video are 

supported, with a standard 3.5 mm tip-ring-sleeve jack for 

audio output. Lower-level output is provided by a number of 

GPIO pins, which support common protocols like I2C. The 

Bmodels have an 8P8C Ethernet port and the Pi 3 and Pi Zero 

W have on-board Wi-Fi 802.11n and Bluetooth. Prices range 

from US $5 to $35. The first generation (Raspberry Pi 1 

Model B) was released in February 2012, followed by the 

simpler and cheaper Model A. In 2014, the Foundation 

released a board with an improved design, Raspberry Pi 1 

Model B+. These boards are approximately credit-card sized 

and represent the standard mainline form-factor. Improved A+ 

and B+ models were released a year later. A "Compute 

Module" was released in April 2014 for embedded 

applications. The Raspberry Pi 2, which added more random-

access memory, was released in February 2015. A Raspberry 

Pi Zero with smaller size and reduced input/output (I/O) and 

general-purpose input/output (GPIO) capabilities was released 

in November 2015 for US\$5. By 2017, it became the newest 

mainline Raspberry Pi. On 28 February 2017, the Raspberry Pi 

Zero W was launched, a version of the Zero with Wi-Fi and 

Bluetooth capabilities, for US\$10. On 12 January 2018, the 

Raspberry Pi Zero WH was launched, a version of the Zero W 

with pre-soldered GPIO headers. 

Raspberry Pi 3 Model B was released in February 2016 with 

a 1.2 GHz 64-bit quad core processor, on-board WiFi, 

Bluetooth and USB boot capabilities.[19] On Pi Day 2018 the 

Raspberry Pi 3 Model B+ was launched with a faster 1.4 GHz 

processor and a three-times faster gigabit Ethernet (throughput 

limited to ca. 300 Mbit/s by the internal USB 2.0 connection) 

or 2.4 / 5 GHz dual-band Wi-Fi (100 Mbit/s).[1] Other 

features are Power over Ethernet (PoE), USB boot and 

network boot (an SD card is no longer required). Here in the 

proposed system we have used the Raspberry Pi 3 Model B. 

The Raspberry Pi 3 Model B is the third generation Raspberry 

Pi. This powerful credit-card sized single board computer can 

be used for many applications and supersedes the original 

Raspberry Pi Model B+ and Raspberry Pi 2 Model B. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Raspberry Pi 3 B 

 

2) NodeMCU ESP8266: NodeMCU is an open source IoT 

platform.[4][5] It includes firmware which runs on the 

ESP8266 Wi-Fi SoC from Espressif Systems, and hardware 

which is based on the ESP-12 module.[6][7] The term 

"NodeMCU" by default refers to the firmware rather than the 

development kits. The firmware uses the Lua scripting 

language. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. NodeMCU Pin Diagram 

It is based on the eLua project, and built on the Espressif 

Non-OS SDK for ESP8266. It uses many open source 

projects, such as lua-cjson[8] and SPIFFS.[9] As Arduino.cc 

began developing new MCU boards based on non-AVR 

processors like the ARM/SAM MCU and used in the Arduino 

Due, they needed to modify the Arduino IDE so that it would 

be relatively easy to change the IDE to support alternate tool 

chains to allow Arduino C/C++ to be compiled for these new 

processors. They did this with the introduction of the Board 

Manager and the SAM Core. A "core" is the collection of 

software components required by the Board Manager and the 

Arduino IDE to compile an Arduino C/C++ source file for the 

target MCU’s machine language. Some ESP8266 enthusiasts 

developed an Arduino core for the ESP8266 WiFi SoC, 

popularly called the "ESP8266 Core for the Arduino 

IDE".[16] This has become a leading software development 

platform for the various ESP8266-based modules and 

development boards, including NodeMCUs. 

 

B. Software Specification 

 

The Raspberry Pi Foundation provides Raspbian, a 

Debianbased Linux distribution for download, as well as 

thirdparty Ubuntu, Windows 10 IoT Core, RISC OS[27], and 

specialized media center distributions. It promotes Python and 

Scratch as the main programming languages, with support for 

many other languages. The default firmware is closed source, 

while an unofficial open source is available. Many other 

operating systems can also run on the Raspberry Pi, including 

the formally verified microkernel[26], seL4. Other third-party 

operating systems available via the official website include 

Ubuntu MATE, Windows 10 IoT Core, RISC OS and 

specialized distributions for the Kodi media center and 

classroom management 
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1) AVS: The Alexa Voice Service enables you to access 

cloud-based Alexa capabilities with the support of AVS APIs, 

hardware kits, software tools, and documentation. We simplify 

building voice-forward devices with Alexa built-in by 

handling complex speech recognition and natural language 

understanding in the cloud, reducing your development costs 

and accelerating your time to market. Best of all, regular 

Alexa updates bring new features to your device and add 

support for a growing assortment of compatible smart home 

devices.  

The ssid that is the name and the password of the hotspot 

that is to be used with NodeMCU Wi-Fi development board is 

added. All the devices are initialized which is to be used. 

Functions are created for each state and in each function the 

devices are set to the corresponding states. Here the high state 

denote "on" and Low state denote "off". Once everything is 

done. Select the correct board and upload the sketch. The 

NodeMCU will automatically connect to the Wi-Fi network. 

Make sure your Wi-Fi is turned ON and your Echo device is 

connected too same. 

 

V. CONCLUSION 

In this paper, we introduced the idea and rationale behind 

the Voice Command System, the flaws in the current system 

and the way of resolving those flaws and laid out the system 

architecture of the presented Voice Command System. Many 

modules are of open source systems and have customized 

those modules according to the presented system. This helps 

get the best performance from the system in terms of space 

time complexity. The system is highly feasible to complete the 

smart home control through machine learning using Google 

Home voice command, Raspberry Pi and Smart Bluetooth 

Socket. In the future, we will further improve the system 

structure and machine learning ability. We will try to figure 

out how to work with different users in the system to complete 

the machine learning training and to meet the needs of users. 

In addition, we hope to build a combining machine learn and 

remote operation of smart home to integrate the smart home 

model. We will try to manipulate more intelligent smart home 

devices with mobile devices. It is internet based, hence 

wireless and can be flexible in terms of cost. This system has 

main feature for smart speech detection, which would decode 

user’s sentences into appropriate commands. The system is 

more user friendly and increase the automation 
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