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1. Project overview
1.1. Purpose

Device is the hardware and software complex for performing a
wide range of operations related to identifying, searching,
accumulating, processing, interpreting, displaying and
transmitting of data, efficient wuse of resources and
communication in the modern digital space.

The design is based on the latest advances in information and
communications technologies, in particular, computer vision and
natural language processing.

System belongs to the «Personal robot» type, is a versatile,
scalable, easy to use, compact and inexpensive device.
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1. Project overview

1.2. Prototypes

The apparatus has similar functions to fictional characters R2-D2
and C-3PO in the «Star Wars» franchise or HAL 9000 in film
«2001: A Space Odyssey».

All these characters were inducted into the Robot Hall of Fame
(was established by Carnegie Mellon University) that recognizes
excellence in robotics technology worldwide and honors the
fictional and real robots that have inspired and made
breakthrough accomplishments in robotics.
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2. Field of activity
2.1. Social relations

This device can perform the functions of the intelligent personal
assistant for wide range of tasks or services based on commands
or questions.

It is able to accumulate and interpret the video information,
human speech and respond via synthesized voices.

Also this robot offers proper answers to the challenges that
unfamiliar with information and communications technologies
people (as well as the elderly, persons with visual or hearing
impairments, etc.) face.
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2. Field of activity

2.2. Industry

Created assistant robot can be used to build various devices,
automated and automatic systems, in particular, specialized
adaptive and intelligent robots (for example, the service robots)
in the future.
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2. Field of activity

2.3. Information Technology

The hardware and software of this robot can be a base (template)
for making the wide range of systems purposed for processing of
the multimedia data.

The robot can be used directly for creation of the multimedia
content for any software.

Also the formed basic software and hardware of the complex can
be wused separately to create automated workstations for
specialists of various fields, research devices or home multimedia
centers.
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2. Field of activity

2.4. Broadcasting

The robot can sound or show any static or dynamical information.

The complex can be used for creation the virtual guides,
interactive stands, information messages, etc.
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2. Field of activity

2.5. Education

The robot can be used for creation the educational audio and
video, lectures, interactive multimedia courses, etc.

Also this robot can produce an effect of telepresence for conduct
of seminars or conferences.
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2. Field of activity

2.6. Medicine

The robot can provide videoconferencing between a doctor and a
patient.

The ability to connect existing medical equipment will allow to
monitor the condition of the ill or isolated person.

Remote control of the robot (in particular by using the voice
commands) prevents the risk of a medical stuff and others
contracting the virus.

Also this robot can be used for building the expert systems with
voice interface.
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2. Field of activity

2.7. Publishing

The robot can sound a content of web-sites, books and articles.

Also it is suitable for making the streaming media, podcasts or
videos at social networks.
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2. Field of activity

2.8. Entrepreneurship

This robot can be used for creation the virtual consultants, call
centers, video surveillance equipment, notification systems, etc.

It can be a part of the tools and equipment for conduct the
business (for example, specialized control systems, time
management, measuring instruments).

The thematic multimedia advertising materials can be generated
with help of this robot.

Also entrepreneurs can use the existing toolkit of complex (in
particular, a free office pack, tools for Internet banking and the
online government services, including a platform for the cash
register) to perform their daily office tasks.
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3. Market Review
3.1. Opportunities
The market of the personal using robots is growing rapidly. Sales

of all types of robots for personal and domestic tasks are
expected to reach 61.1 million units for $11.5 billion by 2022.
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3. Market Review

3.2. Competition

There is a wide range of projects which function as virtual
assistants at the modern ICT market, among them should be
noted Google Assistant, Envision Glasses, Amazon Alexa, Apple’s
Siri, Huawei’s Celia, Microsoft’'s Cortana, Medical robot
developed by Chulalongkorn University, Yandex's Alice,
Engineered Arts’ RoboThespian.
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4. Project description
4.1. Form factor

The complex is built on the basis of a miniature single-board
(credit card-sized) general-purpose computer and universal
peripherals with using the open source software.

The product is being designed in desktop, wall-mounted and
mobile versions, equipped with the corresponding types of
enclosures, for work in office / household, industrial environment
and outside.
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Prototype of the Information Assistant Robot «Semargl»
(Desktop version for work in an office / household environment).
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4. Project description

4.2. Structure

The device is designed according to a modular principle, the
developed software is cross-platform, its individual components
or the complex as a whole can be transferred to the existing
standard computer architectures.

Also all these components can be provided to user separately as
the complete devices. The complex itself can be a part of another
device as a control or an auxiliary system.

The information that is produced by device can be used as the
final multimedia product.
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Functional scheme of the Information Assistant Robot «Semargl».
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4. Project description. 4.2. Structure

4.2.1. Computer vision system

The complex is equipped with the computer vision system
«Hostrozir», which provides the simultaneous function of several
video cameras that can operate with variable resolution and
speed.

It also has the ability to process the corresponding video data in
real time, store and transfer it via a wired or wireless network.
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The screenshot of the computer vision system
for the Information Assistant Robot «Semargl».
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4. Project description. 4.2. Structure

4.2.2. Speech and audio processing unit

The product is equipped with the offline speech and audio
processing system «Movotvir», which is capable of speech
synthesis and recognition, as well as processing, reproducing,
storing and transmitting the audio data in general.

Initially, the system works with English, Russian and Ukrainian
languages and has the ability to add others, in particular Sign
languages.



Information Assistant Robot «Semargl»

File Edit Window Help

leB@

http://semargl.shvachko.net

Speech volume: |100 || Pitch: |100 |3 Rate: 100 |&| Voice: |Anatol (male, Ukrainian)
P

- | Inputfile... | | | [ ssml |outputfile..| | |

By 2

E q Recognition language:| English ~ | Source:| Microphone ~ | | @

documentl, tit¥

XOOOOG @O0 @ X
]

[=I=]]

Willam Shakespeare, Hamlet
Speech: “Ta be, or not to be, that is the guestion”

To be, or not to be, that is the question:

Whether 'tis nobler in the mind to suffer

The slings and arrows of outrageous fortune,

Or to take arms against a sea of troubles

And by opposing end them. To die—to sleep,

No more; and by & sleep to say we end

The heart-ache and the thousand natural shocks
That flesh is heir to: 'tis @ consummation
Devoutly to be wish'd. To die, to sleep;

To sleep, perchance to dream—ay, there's the rub:
For in that sleep of death what dreams may come,
When we have shuffled off this mortal coil,

Must give us pause—there's the respect

That mal<es calamity of so long life,

For who would bear the whips and scorns of time,
Th'oppressor's wrong, the proud man's contumely,
The pangs of dispriz'd love, the law's delay,

The insolence of office, and the spurns

That patient merit of th'unworthy takes,

When he himself might his quietus male

With a bare bodkin? Who would fardels bear,

To grunt and sweat under a weary life,

But that the dread of something after death,

The undiscovere'd country, from whose bourn

Mo traveller returns, puzzles the will,

And malkes us rather bear those ills we have

Than fly to others that we know not of?

Thus conscience does make cowards of us all,
And thus the native hue of resolution

Is sicklied o'er with the pale cast of thought,

And enterprises of great pitch and moment

With this regard their currents turn awry

And lose the name of action.
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The screenshot of the speech and audio processing system
for the Information Assistant Robot «Semargl».
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4. Project description. 4.2. Structure

4.2.3. Communication module

The complex contains the network controller «Svitokol», which
includes a set of tools for processing network data, working with
electronic messages, organizing the information exchange with
specialized peripheral devices, including, for example, medical
equipment.
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4. Project description. 4.2. Structure

4.2.4. Control system

The device has the scalable automatic control system
«Prudkodum», which provides the work logic of the complex as a
whole, processes and redirects the information flow, interacts
with existing automated systems, industrial and research
equipment or the smart home devices.
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5. Sales

Marketing and sales will be organized according to the
traditional scheme, targeting particular industry sectors, with a
focus on the wusers, with an informational campaign on the
Internet (including social networks).

Price of the device will depend on selected configuration and
quality and/or quantity of the necessary equipment.

Special low prices will be set for the some groups of customers
and the revenue target will be reached by involving big number
of people from these groups. For example, there are more than
45 million blind people worldwide. More than 11 million
pensioners live in Ukraine. The number of households in Ukraine
is over 14 million. More than 220 thousand people are native
speakers of Ukrainian Sign Language.
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6. Development benefits

This project offers a lot of opportunities in terms of practical use,
functionality, integration with existing software and hardware,
accessibility, etc.

The proposed virtual assistant is an affordable, scalable, able to
interact with the user in a convenient way.

It is a compact device that has a wide range of functionality, the
common serial components, the software and hardware
interfaces which allows to connect a variety of external
equipment, the ability to configure and work according to specific
needs of people.



