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Abstract

With the advancements in communication technology we now have access to
more sophisticated and effective methods of communication. People can interact
with one another through electronic mediums and this has paved the way for
corporations and businesses to connect better with partners and employees.
Video conferencing is a type of distance conferencing where two or more number
of people can visually connect and interact with each other. The face of video
communication has changed dramatically due to the global pandemic. The ban
on travel has limited the reach of the enterprises in the foreign market, which
in turn, has increased the adoption of video conferencing software.If some users
miss the conference or get disconnected or want to review the conference again
,going through the recorded video of the conference becomes a hassle. Also there
is a problem of language barrier in video conferencing . The presented system
overcomes all these problems . The system firstly generates the transcript of
the meeting in language which was used in the meeting by using speech to text
recognition and stores it. Some meetings may be conducted for a long duration
of time hence reading these transcripts becomes time consuming and is not
feasible. So to handle these situations the system generates a summary of each
meeting by extracting the important sections of the meeting by using YAKE
keyword extractor. In addition to this a question answer based format is also
generated in the selected language so the users may search the questions they
want the answer to ,instead of reading the whole summary which saves time.
The presented system helps the end user by understanding the essential part of
the meeting in their preferred language.
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1 Introduction

Video Conferencing is a way through which number of people visually connect
and conduct meetings to engage in live audio-video call. Irrespective of the
geographical locations of the users video conferencing software allows them to
communicate and see each other in real time. As the remote workforce con-
tinues to grow in various companies, video conferencing software has become
the most important team communication tool shaping the way people work and
communicate. Due to advances in Cloud Technology, VoIP technology and web
services these tools have become more popular and accessible.

Moreover, with increasing concerns about environmental pollution caused
by travel which inturn increases carbon emission, companies try and seek to
communicate face-to-face online rather than participate in having face-to-face
meetings in a single location elevating the wasteful cost to the business and
environment. And with COVID-19 making an in-person meeting risky, people
are depending on web conferencing software more than ever.Now-a-days usage
of these tools has been seen in various sectors including education, healthcare,
agriculture, administration, etc. More companies, as well as individuals, are
using video conferencing to enhance productivity, connect to others, allow for
remote working, and more.

One of the problem faced during these video conferences is handling if huge
amount of data that is gained through the meeting. To overcome this some of
existing video conferencing tools provide the recording of meetings for future ref-
erence and information gain. But sometimes the number and duration of these
meetings can be very large and going through entire recording of all the meet-
ings conducted is time consuming and not feasible. Solution to this is providing
detailed transcripts of the meeting without missing on a single word spoken by
the user/participant. Long duration meetings generate large transcripts giving
rise to the problem of storage and time required to gain knowledge from these
transcripts. To solve this issue generating and storing a summarized version
of transcripts is beneficial as it highlights only important sections discussed in
the meeting saving a lot of time and effort of the viewer. It could happen that
participants of the meeting do not speak and understand each other’s language
efficiently and hence cannot communicate properly. This gives rise to the prob-
lem of language barrier resulting in information loss. To avoid this the presented
system provides the transcripts as well as the summary in preferred language of
the user and presents it in question-answer based format without changing the
context.

The above section described the problems that the presented system focuses
to overcome. This section describes the reasons for which the presented system
was designed and developed.

During the research it was observed that not all the existing video confer-
encing applications provide way for knowledge extraction and analysis with the
help of which users can review the meeting and gain information. Driven by
the demand for remote and virtual work, video conferencing became one of the
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world’s most important communication tools in 2020. And with COVID-19
making an in-person meeting risky, people are depending on web conferencing
software more than ever. To build a system to boost these technologies is a
huge motivation. The presented system would be of great use in situations
where time is considered of great importance. It would help them to analyse
the information discussed in the meeting rather than watching the recording of
the whole meeting and save time. The presented system would also ease the
communication between people facing language barriers . It would be helpful
during international business meetings, regional meetings and many more. Let
us consider a scenario where meeting is held between a government official and
some native villagers and there is communication gap between them as they
don’t understand each other’s language. The presented system would resolve
this issue by providing transcripts of the conducted meeting to all the users
(i.e. the villagers and the government official) in their preferred language so as
they could understand what is discussed in the meeting. The official can later
review the meeting by looking at the summary as well as the whole transcript
and hance save time. To make such a scenario automated by a system is also
the motivation behind making the project.

Derived by the motivation the next section explains the structured flow of
the solution provided by the presented system to overcome the shortcomings of
the currently existing video conferencing tools.
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2 Review of Literature

2.1 Analysis of Literature Review

[4] This paper discusses how a hybrid tree and mesh topology can be used to
implement web conferencing using webRTC.The paper mentions that each node
that enters the network will be given a score based on it’s network speed, band-
width and latency.The nodes with higher scores will be placed on higher levels
of the tree as they would also be capable of sending data to multiple nodes.The
paper mentions that when a node leaves the network then there is a possibility
of two nodes replacing it, one being any of the neighbours of the node or the
child of the node with the highest score.The system will also have an auxillary
connections which will pass data to those children whose parent have left the
networks until they have a new parent assigned to them, this will remove any
interruptions that could be caused when a node leaves the network.

[5] The paper discusses about the various Keyword Extraction Algorithms.
After creating a reliable dataset, the authors then evaluates the working and
performance of all the seven algorithms: Total Keyword frequency (TKF), Term
Frequency–Inverse Document Frequency (TF-IDF), Rapid Automatic Keyword
Extraction (RAKE), Keyphrase Miner (KP-Miner), Yet Another Keyword Ex-
traction (Yake), Embedding-based Keyword Extraction (KEYEMB) and Graph-
based Keyword Extraction: (GRAPH). The authors then evaluates and compare
the algorithms using Classical precision (P), Recall (R) and F1 metrics. The
Result showed that YAKE is one of the best algorithm when considering mul-
tilingual support and appropriate keyword extraction.

[8] TextRank has been used in a wide variety of commercial applications, in-
cluding text classification, information retrieval and clustering. The parameters
of TextRank, including the co-occurrence window size, iteration number and
decay factor, are set roughly, which might affect the effectiveness of returned
results. An empirical study on TextRank was conducted towards finding opti-
mal parameter settings for keyword extraction. The word stems are extracted
by Porter Stemmer. Porter Stemmer is a tool which can find the stems of words
with multiple variants, discard redundant information, strengthen the filtering
effect, and extract the effective features of the text fully. Experimental results
show that TextRank shows the best performance when setting co-occurrence
window size w = 3, iteration number t = 20, decay factor c = 0.9 and rank k
= 10 respectively, and the results are independent of the text length.

[12] WebRTC is not a standalone solution it requires a host application, a
hosting server and a transportation layer connecting them .This paper specifies
attacks that could happen on these components and their possible outcomes.
This paper also describes in detail stages of communication in WebRTC i.e. Sig-
nalling Stage and Communication Stage.In signalling stage User sends request
to signalling server to establish a connection with another user. This request
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hold information about that user’s capabilities such as Api Version etc.After
verification Direct connection is established and they exchange TLS certificate
which authenticates secure connection through data encryption. In communi-
cation stage both clients re-validate each other and directly communicate with
each other. It further discusses the security of data in WebRTC How DTLS-
SRTP is used for encryption of data and media streams.

After reviewing the above mentioned papers on WebRTC and YAKE, we
got a clear understanding of the working of WebRTC and YAKE including
their strengths, weaknesses and some of the gaps. WebRTC provides a robust
architecture for the building of real-time communication web-app. It is plat-
form and device independent as well as it secures the video and voice calling
by encrypting the data and media streams. Even it has secure authentication
architecture. In order to enhance the currently existing video conferencing tools
which use WebRTC, the presented system uses the YAKE module which one
of the best keyword extractor to generate the summary of the meeting. YAKE
is used to extract the keywords more accurately than other keyword extraction
models. Also YAKE is one of the best algorithm when considering multilingual
support and appropriate keyword extraction.
Combining the benefits of WebRTC and YAKE, the presented solution is ex-
plained in the following section.
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3 Our Approach

In this section, the implementation of the project has been discussed with re-
spect to the architecture.

3.1 Working

Figure 1: Knowledge Extraction and question formation from the transcript of
video using WebRTC and YAKE that uses multiple languages in the meeting.

The presented system uses Web Sockets to establish bi-directional commu-
nication between peers. Using the Web Real Time Communication API mod-
ule named PeerJS [17] .It establishes a direct peer-to-peer connection between
browsers.The setting up of the initial connection is done by the server using
Web Sockets. Once connection is established users can communicate with each
other.When one browser receives a call from another it sends it Media Stream
to it and adds the receiving Media Stream to the list of browsers. In order
to provide transcripts of the meeting firstly the Speech is recognized by the
Web Application Client and then Speech to text conversion is done using Web
Speech to Text API. These transcripts are stored in MongoDB. Further the
Web Application Client can ask to provide the summary of the meeting by
sending a request to Python Server . This Server gets the transcripts from the
database and performs Text Summarization. Firstly it cleans the received text
by removing the stop words and punctuations.Then tokenization is performed
using the spacy library of python. Then the whole text is passed to the YAKE
keyword extraction module to get the relevant keywords and candidate key-
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word scores.Using these scores overall score for each sentence is calculated. The
sentences having higher sentence scores are chosen as per the percentage of sum-
marization and presented as the summary to the client. Further this summary
could also be translated into user preferred language by using GoogleTrans [18].
These sentences and keywords are then stored in the MongoDB database for
further reference.

3.2 Components of presented System

Implementation of the architecture discussed in the chapter is done in three
parts. The video conferencing application server, client and the text processing,
translation and analysis part. Video conferencing application use technologies
like WebRTC, web sockets, and API requests for setting up the network for
conduction of meetings. Speech to text is used to get the transcripts of the
meetings. These transcripts and data of the meetings are stored in the Mon-
goDB cloud database. Further the text processing server performs extractive
text summarization to get the relevant information from the meeting. Unlike
other extractive summarization algorithms this algorithm uses YAKE keyword
extraction module to get the intermediate candidate keyword scores.

3.2.1 WEB RTC

Web Real-Time Communication (WebRTC) is a collection of standards, pro-
tocols, and JavaScript APIs that enable browsers to share audio, video, and
data in real time (peers). Navigator.getUserMedia (capture audio and video),
RTCPeerConnection (establish and negotiate peer-to-peer connections), and
RTCDataChannel are the most used WebRTC APIs (represents a bidirectional
data channel between peers). A module called Peerjs is used in this system
to handle the WebRTC API. Web sockets are used to handle the initial peer-
to-peer connection because they provide a way for the client to communicate
with the server and vice versa. Web sockets are used by the server to handle
communication signals such as initiating and closing peer connections.After es-
tablishing peer to peer connection between browsers the Peerjs library is used
to send and receive data and media streams.

3.2.2 Keyword Extraction (YAKE)

Keyword extraction is a text analysis approach that extracts the most frequently
used and important words and expressions from a document automatically. It
aids in the summarization of text material and the identification of the primary
issues presented. One of the simplest approaches for determining the primary
keywords and key phrases within a text is to use statistics. Word frequency,
word collocations and co-occurrences, TF-IDF (short for term frequency–inverse
document frequency), and RAKE (Rapid Automatic Keyword Extraction) are
examples of statistical techniques (Yet Another Keyword Extractor). YAKE, an
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automatic keyword extractor, is used in the presented system. YAKE extracts
essential terms and ranks them according to their relevance in the text using an
unsupervised approach.

3.2.3 Text Summarization (spaCy)

The technique of selecting the most significant meaningful information in a
document or set of related papers and compressing it into a shorter version
while maintaining its general meanings is known as text summarising. Ex-
tractive and abstractive summarization are two types of text summarization
approaches. Selecting essential phrases, paragraphs, and other elements from
the original document and concatenating them into a shorter version is an ex-
tractive summarising method. An abstractive summary is the comprehension
of a document’s primary concepts and then the expression of those notions in
clear natural language. Extractive text summarization is used in the presented
system to generate a summary of the conducted meeting by picking the most
important relevant sentences from the generated transcript. The summary is
generated using the Python spaCy package.

3.3 Question Generation (valhalla t5 base qa-qg-hl model)

Question generation is the task of automatically generating questions from a
text paragraph. The most straight-forward way for this is answer aware question
generation. In answer aware question generation the model is presented with
the answer and the passage and asked to generate a question for that answer
by considering the passage context. While there are many papers available for
Question generation task, it’s still not as mainstream as QA. One of the reasons
is most of the earlier papers use complicated models/processing pipelines and
have no pre-trained models available. The proposed system uses valhalla t5 base
qa-qg-hl model for question-answer generation.The model valhalla t5 base qa-qg-
hl is a Natural Language Processing (NLP) Model implemented in Transformer
library, using the Python programming language.

3.4 GoogleTrans

Googletrans is a free and unlimited module in Python used to detect and
translate text which uses Google Translate API. It Uses servers same as trans-
late.google.com, hence it is reliable. It Provides translate() method to translate
text, if source language of text is not given it auto-detects the language and
translates it into desired destination language. Provides detect() method to de-
tect language of input text. It Uses Google Translate Ajax API to implement
methods like detect() and translate().It Can also perform Bulk Translations us-
ing arrays.
Implementatio‘n of googletrans module is done and the results are displayed in
section 4
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4 Experimentation and Results

Figure 2: Home Page

Figure 3: Meeting Interface
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Figure 4: Chat enabled Meeting Interface

Figure 5: Room Analysis Page
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Figure 6: Summary, Analysis and Question Generation in English
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Figure 7: Question Generation in Marathi

Figure 8: Question Generation in Hindi
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Figure 9: Question Generation in Gujarati
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4.1 Results

For the task of testing our suggestion, we follow a standard match evaluation
technique. That is, in each document, we accurately compare keywords in
the basic facts with those retrieved by tested methods, and calculate precision,
recall, and F1-score. We tested the effectiveness of the top 10 keywords obtained
one by one under different categories f to study the impact of document length,
different types of data and languages. Fig. 10 presents the results for all data
sets. We use a paired sample to test t by considering a value level of 0.05. ↓

shows a significant improvement in YAKE results!

Figure 10: Comparison between Keyword Extraction Modules

The results confirm that regardless the type of data, YAKE! method tends
to have relatively stable effectiveness. To study this effect, one can look at the
results of Schutz2008, which in contrast to 500N (a collection of broadcast news)
is composed of full text research articles. Despite a slight drop, results are still
relatively good with YAKE! achieving 0.217 of P@10 still significantly better
than the 0.198 achieved by the TextRank method.
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Figure 11: Summary, Analysis and Question Generation in English

The proposed system was designed for the users who want to conduct video
meetings and preserve detailed analysis of the topics discussed in them. For
each meeting attended the system provides a option to generate transcript,
summary and question-answer based format so the user doesn’t need to watch
the entire recording of the meeting for knowledge extraction.The results of these
Analysis are stored in a MongoDB database for further retrieval thus saving the
computation time by eliminating the need to generate the analysis of meeting
repeatedly. The proposed system is highly efficient and user-friendly with its
simple design and produces results quickly. The proposed system satisfies all the
objectives as stated in ’Product Objectives’ Section. The Analysis generated by
the proposed system (Generating Transcripts, Summary and Question-Answers)
gives approximately 72% of accuracy.

16



5 Conclusions

The evolution of 5G is going to lend more power to video conferencing solutions,
and with increased speed and options, a new wave of video communication in-
novation is imminent. The video-conferencing application is implemented using
WebRTC, PeerJS, Node.js, and various Node.js libraries. It has features such
as generating transcripts in different languages for the video conference, ques-
tion formations based on transcripts generated from the meeting.The meetings
can take place in various languages.Web Socket is used to create a connection
between the client and the server. The PeerJS library creates peer-to-peer con-
nections between all users in the meeting. Using WebRTC, the video and audio
stream is transferred between various users in the meeting in real-time. The
audio is recorded from the application and is converted into text as a result
transcript is available. Using the YAKE library, important keywords are ex-
tracted from the transcript. The presented system aims knowledge extraction
for the host of the meeting, government officials, decision makers, etc. The
presented system focuses on removing the language barrier among people by
generating questions in their regional/preferred language, without changing the
context of the transcript.
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