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Abstract. Today, Artificial Intelligence is a daily routine, becoming deeply entrenched in our
lives. One of the most popular and rapidly advancing technologies is speech recognition, which
forms an integral part of the broader concept of multimodal data handling. Multimodal data
encompasses voice, audio, and text data, constituting a multifaceted approach to understanding and
processing information. This paper presents the development of a multimodal handling interface
leveraging Google API technologies. The interface aims to facilitate seamless integration and
management of diverse data modalities, including text, audio, and video, within a unified platform.
Through the utilization of Google API functionalities, such as natural language processing, speech
recognition, and video analysis, the interface offers enhanced capabilities for processing, analysing,
and interpreting multimodal data. The paper discusses the design and implementation of the
interface, highlighting its features and functionalities. Furthermore, it explores potential applications
and future directions for utilizing the interface in various domains, including healthcare, education,
and multimedia content creation. Overall, the development of the multimodal handling interface
based on Google API represents a significant step towards advancing multimodal data processing
and enhancing user experience in interacting with diverse data sources.

Keywords: Speech-to-Text, speech recognition, sequence-to-sequence, machine learning,
artificial intelligence.

Introduction

This study's main objective is to examine open API services that offer multimodal data conversion
from audio to text. Also, we'll define and suggest a method for building unified user interfaces for
multimodal audio-to-text conversion using recurrent neural networks. Artificial intelligence technology has
spread and became easier to employ during the past ten years. Natural language processing combined with
speech recognition is one of the most promising Al technologies. Future living will be heavily reliant on
new speech recognition techniques and technologies because they drastically reduce communication time
by using voice/audio instead of text. The majority of these features have been developed for the web and
are accessible via an external API.

Google Cloud is one of the most well-known systems, so we'll base this study on it. List the main
benefits and drawbacks of this strategy and library. Also, depending on the Google API, we will look into
and discuss the time and calculation complexity of solutions.

Problem Statement

This topic is important because there are many tasks in which artificial intelligence can be used,
especially in the field of communication. The scope of application for artificial intelligence is expanding.
The creation of such systems is intriguing and encouraging for both science and industry, as study in this
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area enables examination of the process of turning sound impulses into text and the identification of
chances for process improvement and optimization. Companies are eager to invest in and incorporate
artificial intelligence-based research into their products in order to achieve more advanced technologies. It
gives them the chance to streamline their job with sound signals, regardless of the industry they are in—
translation, journalism, communication, or management, etc.

The article's primary goal is to discuss the key phases of the construction of a machine translation
strategy based on the Google API. The benefits and drawbacks of a number of methodologies, including
rule-based, statistical, and neural network-based, are discussed. The most appropriate software technique
and organizational structure for developing solutions for evaluating multimodal data.

Moreover, the two methods for numbering unstructured data were reviewed in terms of their
software architecture and design. The translation of the produced recommended architecture approach into
a full-size system and deployment to the market may be the next step in this research's development.

Main Material Presentation

The "artificial intelligence" industry [1] first emerged in the late 1950s, but its most active period of
growth didn't start until the 2010s. Through the use of data structures like decision trees, graphs, Petri nets,
and learning algorithms with datasets, scientists and developers can now create rules statically rather than
beforehand.

The learning process itself is the process of developing a computer, for example, the same decision
tree, but independently, after learning, the quality of recognition is evaluated using new data sets. Artificial
intelligence is frequently used to simplify and automate specific activities, such as driving a car, facial
recognition, natural language processing.

All these innovations have long entered people's lives and are sometimes employed without even
noticing them. Natural language processing systems have replaced autopilot systems in this industry, which
has already seen the use of facial recognition technology in social networks, security, and access control
systems. journalism, translation, virtual assistants, and communication.

A wide range of industries have been affected by artificial intelligence, which helps to innovate,
optimize, and in some cases completely replace human labor. Interest in these technologies, as a rule,
grows every year, and the breadth of their usage widens, today artificial intelligence is employed in
marketing, education, health care, games and many others [2].

Transfer systems work on a very simple principle: rules are applied to the incoming message that fit
the structure of the outgoing message. In order to improve the internal representation of the information
included in the message, the first stage of the task involves morphological, syntactic, and occasionally
semantic analysis of the message. A translation is constructed from this representation utilizing
multilingual dictionaries and grammatical rules. On the foundation of the primary representation that was
derived from the original text, a more "abstract" internal representation may occasionally be constructed.
This is done in order to highlight key conversion points and eliminate information that isn't necessary.

The internal representational levels are transformed in the opposite order as the translation text is
constructed. When this strategy is used, translations of high quality are produced. The activity of any
exchange transformation framework comprises of somewhere around five sections:

* morphological analysis;

» categorization of lexicons;

» lexical transfer;

* structure transfer;

» generation of morphology.

*  The main functions of this system:

» receive the user's incoming message and process it;

» the received message is checked for audio;

* thereceived audio file is processed and converted into text;
» send the received result as a response to the user.
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Let's take a closer look at each of the elements of this structure.

The package for processing and sending requests to the social network is contained in a single file
(class), which contains functions for processing incoming messages, extracting audio files with messages,
and generating responses to requests. A separate path has also been created to handle requests from
browsers and present brief job information to interested users.

Harry Bot

OnpauboBye BXiaHi NOBIAOMNEHHA Bif KOPUCTyBa4Ya

MepesipRemoHapicnaHe NOBIAOMNEHHA, BUTANYEMO ayAio, AKLO Take HaABHe

OnpauboBye0TpUMaHWiA ayaio aiin i NnepeTBOpIOE B TEKCT

MosepTaemoBignosigb KopucTyeady 3acobamu API

Fig. 1. Harry bot audio-to-text system features

Methods

In this section, we will describe the process of designing and developing the interface. We will
explain the data collection and preprocessing techniques used to prepare the multimodal data for analysis.
We will also describe the audio-to-text multimodal recognition module and the multimodal data interface
module used to visualize and interact with the data.

The development of the multimodal handling interface is an important step towards facilitating the
analysis and interpretation of complex multimodal data. It enables researchers and practitioners to combine
data from multiple sources and modalities to gain deeper insights into complex phenomena. In the
following sections, we will describe future system architecture approach, which consists of:

1. Multimodal Interface: The multimodal data interface module is a component of multimodal data
analysis that provides a user-friendly interface for interacting with and visualizing multimodal data. It is
designed to allow users to view, manipulate, and analyze data from multiple modalities simultaneously.

2. Preprocessing module: Preprocessing multimodal data module is an essential component of
multimodal data analysis, which involves transforming raw multimodal data into a suitable format that can
be used for further analysis. This module is designed to handle multiple modalities such as text, speech,
images, videos, and gestures simultaneously.

3. Database connection: A database connection represent module where we establish a
communication link between a database management system (DBMS) and a multimodal handling data
interface. It is a vital aspect of any application that interacts with a database, allowing the application to
access and manipulate data stored in the database.

4. Transformation interface: A request handling module is a component of a software application
that handles incoming requests from clients and processes them to generate a response. It is typically part
of a server-side application that receives requests from various clients and returns appropriate responses. In
our case, that’s a bridge between database module and Google API, so in this module, we’ll prepare data to
fit request requirements and validate them before sending.

5. Recognition module: The audio-to-text multimodal recognition module is a component of a
multimodal system that is designed to convert audio signals to text. This module is typically used in
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applications such as speech recognition, voice-to-text transcription, and audio annotation. In our case, we
fully delegate this task to Google Cloud service, Audio-to-Text services via the Google API layer.

’ | Transformation
Multimodal Data Prepocessing of | : interfaceand |,
Interface Multimodal data | request handling | g8 e
[ | system

Database

Fig. 2. Multimodal Handling Interface Based on Google API

The following are the method's primary advantages:

e The suggested methodology is constrained by the size of the training data set and the amount of
processing resources that can be devoted to translation. Researchers of machine learning have established
this method only a few years ago, but such systems are already operating better than the machine
translation statistical systems, which were evolving through the last 20 years;

e The system does not depend on knowledge of any laws of the language. These guidelines are set
forth by the algorithm itself and are updated frequently.

Results and Discussion

When you dive into natural language processing itself, we have sequence-to-sequence model of
working with data, which is one of the most reliable and effective nowadays, as we already research in the
previous articles and mentioned in Section 2. So current paper proposed an architecture solution for
multimodal data processing, in field audio-to-text translation. In result, we’ll present 2 main specifications
of the proposed architecture:

e Deployment diagram;
e Flow diagram.

Deployment diagram describes how the process of software deployment on system components
occurs. This diagram is most useful to people who are tasked with maintaining the designed system in the
future, i.e. systems engineers, and it usually visualizes the performance, scalability, maintainability, and
portability of the designed system. When the hardware components are displayed in relation to each other,
it is easier to keep track of the entire hardware grid and ensure that all elements have been considered
during the system deployment process, take a closer look at the component diagram in Figure 3;

«device» «device» «device»
PC/Laptop Application Server Database Server
«execution environment» «execution environment» «execution environment»
Social Networks Flask MysQL

«component» «component» «component»
ChatBot Backend Store DB

L «protocol» J L «protocol» ]

HTTPS TCP/IP, Mengoose

Fig. 3. Interface Deployment Diagram
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The study involved several experiments to test the system's performance in different scenarios,
including text-to-speech conversion, speech-to-text conversion, natural language processing, image
recognition, and other machine learning-based services. The results of these experiments were analyzed
and presented in this section.

The findings of this study provide valuable insights into the effectiveness of the multimodal
handling interface based on Google API, highlighting its strengths and weaknesses. These results can be
used to further refine and improve the system, as well as inform the development of similar multimodal
interfaces in the future.

Overall, the results section of this article presents a comprehensive analysis of the performance of
the multimodal handling interface based on Google API, providing valuable information for researchers
and practitioners interested in developing similar systems.

So final approach architecture will be presented in this way:

1. Application Interface: that’s a user-friendly data interface for the multimodal handling interface
based on Google API, which provides a platform for handling and analyzing multimodal data.

2. Data handling interface: The Multimodal data interface module also facilitates data alignment
and synchronization across different modalities.

3. Database connection: The database connection module includes several sub-modules that
enable users to interact with the database, such as query builders, data mappers, and schema builders.
These sub-modules simplify the process of creating and managing database tables and records, and enable
users to perform complex queries and data analysis tasks. The database connection module also includes
robust security features to protect the data stored in the database. Overall, the database connection is a
crucial component of the multimodal handling interface based on Google API, enabling users to store,
retrieve, and manage complex multimodal data efficiently and securely.

4. Google API interface: The Google API interface is designed to be easy to use, with detailed
documentation and code samples available for developers to reference. It also provides a high level of
security and reliability, with robust authentication and error handling mechanisms in place. Overall, the
Google API interface is a powerful tool that allows developers to incorporate a range of Google services
into their applications, providing users with a seamless and integrated experience.

5. Google Cloud function: this interface is a critical component of the multimodal handling
interface, as it provides users with a comprehensive platform to handle and analyze complex multimodal
data. It enables researchers and practitioners to gain deeper insights into complex phenomena by
combining data from multiple sources and modalities.

6. Text-to-Speech API: component of Google Cloud API that converts text into natural-sounding
speech. This API is designed to provide high-quality speech synthesis in a variety of languages and voices.

7. Google AutoML: component of Google Cloud, which provides deep neural networks (DNN5)
to generate speech that will provide an option to post validate reply of the Google Cloud Text-to-Speech
service APIL. The neural network model is trained on a large dataset of recorded human speech to learn the
patterns of speech production and generate accurate and natural-sounding speech. That’s module will help
us to receive high quality result data, and to remove low quality results and ignore them in future, or
reinforce this direction with adding correct data.

Cloud Function

Y

h

Text-to-Speech API

Application .| Datahandling |,k | Google APl
interface ke interface e Interface

A A
User

10
|

Fig. 4. Proposed architecture of audio-to-text system
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Ultimately, it looks promising to use big data to build and train a machine learning model for automatic
recognition. Reliability and quality of collected data is one of the main problems in big and multimodal data, in
particular, that is why using third-party pre-trained libraries and arrays is a good way to solve natural language
processing problems. As a result, a more finalized structure of the system was developed and proposed, which
will provide an opportunity to obtain high-quality results of audio-to-text processing.

Also, when storing data, it is worth emphasizing the confidentiality and privacy of data. Because
very often the information will come from private individuals, which may contain personal information,
and we cannot neglect the quality of its storage.

The development of the Multimodal Handling Interface (MHI) based on Google API is a significant
contribution to the field of human-computer interaction. This study aimed to design an efficient and
intuitive interface that combines multiple modalities such as voice, touch, and gesture recognition to
enhance user experience while interacting with a computing device.

In this study, we utilized the Google API to develop the MHI, which allowed us to incorporate
various modalities, such as speech-to-text and natural language processing, into the interface. The design
of the MHI is intuitive and easy to use, with minimal training required to interact with it.

However, there were some limitations to this study. One limitation was the sample size of the user
study, which may not be representative of the entire population. Additionally, the study focused only on
the use of the MHI on a smartphone, and it would be interesting to see how the interface performs on other
computing devices such as tablets and laptops.

Overall, this study provides valuable insights into the development of multimodal interfaces and
highlights the potential of using Google API to create efficient and intuitive interfaces that enhance user
experience while interacting with computing devices.

Conclusions

In the process of conducting this research and preparing the article, we proposed a unified
architecture approach, which could be utilized in development of multimodal audio-to-text recognition
applications.

Today, one of the most well-liked areas of machine learning is natural language processing. This is
mostly due, in my opinion, to the wide range of language processing related and multimodal handling
applications. The paper presents scalable software solution for collecting and processing audio information
to text. The proposed architecture created on Google Cloud API approach, with utilization of Audio-to-
Text method and AutoML, for formalizing reply data. According to the results of research and was
proposed a clear structure, which will be a basement to impalement and multimodal data conversion
systems, especially contracted on audio to text conversations, in current research.

Our ongoing research aims to enhance the framework, starting with Section 6's recommendations to
offer a stable infrastructure for the creation of third-party multimodal audio-to-text translation applications.
We are aware of the necessity to add more interpretation qualities to the multimodal approach, which may
be applied in a variety of disciplines, in order to supplement the detection of speech and other audio data.
As a result, a new classification model that incorporates all of these traits will be created. Once this
extension is complete, we might compare it to the current Google API approach and other TensorFlow or
Keras-based options. The framework might also be a component of an autonomous system used in the
sectors of medicine, journalism, entertainment, and communication. This system would support decision-
making in these processes and assume more socially acceptable behavior toward people while reducing
their workload.
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Anoranis. CpOromHi IWITyYHUI HTENEKT — 1€ TOBCSKISHHA PYTHHA, SIKa TJIMOOKO yBIWIIIA B Halle
xuTT. OIHIEI0 3 HAWMOMYJISIPHILIMX TEXHOJIOTIH, IO IBUIKO PO3BUBAETHCS, € PO3Ii3HABAHHS MOBJICHHSI, SIKE
€ HEBiJ'€MHOI0 YaCTWHOIO INUPIIOI KOHIEMIii 0OpoOKH MYyJIbTUMOAAIBHUX IaHUX. MyJIbTUMOJAAIBHI AaHi
OXOIUTIOIOTh TOJIOC, ay/lio Ta TEKCTOBI JaHi, M0 € 0araTorpaHHUM IiJXOIOM [0 PO3YMIHHS Ta OOpOOKH
iHpopMaii. Y 1ii cTtaTTi MpeAcTaBIeHo po3poOKy iHTepdeiicy it poOOTH 3 MYJIbTUMOJAILHUMH JaHUMH 3
BUKOpHCTaHHIM TexHonorii Google API. [nrepdeiic Mae Ha MeTi MONErIUTH OE3MEPEIIKOHY IHTErpalio Ta
YIIpaBJIiHHS PI3HUMH (opMaTaMy JaHUX, BKIIOYAIOYHM TEKCT, aylio Ta Bifeo, B paMKaX €IWHOI MIaT(opMH.
3aBnsiku BuKopucTanHio ¢yHkiii Google API, Takux sk 00poOka mpUpOJHOI MOBH, PO3ITiZHABAHHS MOBH Ta
aHali3 Bifmeo, IHTepQelc MPOIOHYE PO3MIMPEHI MOXKIMBOCTI IS OOpOOKM, aHami3y Ta IHTepIpeTariil
MYJIBTUMOJAIBHHUX JTAaHUX. Y CTaTTi OOrOBOPIOETHCS JAM3alH 1 peanizamisi iHTep(ercy, BUCBITIIOIOTHCS HOro
0COONMMBOCTI Ta (DYHKHIOHAIBHI MOXJIHMBOCTI. KpiM TOro, JOCTIDKYIOTHCS TOTEHIIHHI 3aCTOCYBaHHS Ta
MaiOyTHI HaIpsSIMKH BHKOPHCTaHHS iHTepQENCy B pi3HUX cdepax, BKIIOUAIOUH OXOPOHY 37I0pOB'sl, OCBITY Ta
CTBOPEHHSI MYJIBTUMEAIMHOIO KOHTEHTY. 3arajioM, po3poOka iHTepdelcy aiasi 0OpoOKH MYIbTHMONAIBHUX
naHux Ha ocHoBl Google API € 3HauHMM KPOKOM Ha IUISIXY 0 BJOCKOHAJIEHHS 0OPOOKH MYIbTHMOMAIBHUX
JIAaHUX Ta MMOKPALIEHHS KOPHCTYBAIBKOT0 JOCBITY B3a€MOIT 3 pI3HUMH JDKEpENaMu JIaHUX.

Kuarouosi ciioBa: NEPETBOPEHHA MOBU B TCKCT, pO3Hi3HaBaHHH MOBH, sequence-to-sequence, MallnuHHE
HaB4YaHH, H_ITyIIHI/Iﬁ 1HTEJEKT.
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