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Abstract

In this paper, we present our minuting tool
DeepCon, an end-to-end toolkit for minuting
the multiparty dialogues of meetings. It pro-
vides technological support for (multilingual)
communication and collaboration, with a spe-
cific focus on Natural Language Processing
(NLP) technologies: Automatic Speech Recog-
nition (ASR), Machine Translation (MT), Au-
tomatic Minuting (AM), Topic Modelling (TM)
and Named Entity Recognition (NER). To the
best of our knowledge, there is no such tool
available. Further, this tool follows a microser-
vice architecture, and we release the tool as
open-source, deployed on Amazon Web Ser-
vices (AWS). We release our tool open-source
here http://www.deepcon.in.

1 Introduction and Related Work

Due to the COVID-19 pandemic, a substantial part
of the working population has seen a significant in-
crease in virtual meetings, especially people work-
ing in Information Technology (IT) industry and
academia. By all means, meetings are the most
vital component to ensure collaborative work and
efficient to-and-fro communications. Natural Lan-
guage Processing (NLP) technologies provide users
with a holistic experience in these online interac-
tions. (i) remote conferences or meetings discus-
sions held over an online platform are extremely
important in today’s globalized world and need in-
terpretation. (ii) Coherent translations of larger doc-
uments and dialogues and efficient systems with
many sources or target languages. (iii) Summa-
rizing meetings in the form of structured minutes
from speech can potentially save up to 80%' of
time. With all these in mind, we designed an easy-
to-use and clean interface that provides (i) Auto-
matic Minuting with dynamic length controlled
outputs. (ii) Isometric Translation for five different

"https://elitr.github.io/
automatic-minuting/

languages: French, German, Russian, Italian, and
Hindi (iii) Topic Extraction

To the best of our knowledge, there is no such
tool available. However, some applications, such
as Deeptalk?, provide the fastest way to transform
text from chats, emails, surveys, reviews, and so-
cial networks into a real business. It is a tool for
end users that provides an interactive user inter-
face for topic detection, sentiment analysis, auto-
tagging, analytical interpretation, and summariza-
tion. However, this tool lacks in providing users
with audio and video support. Wordcab?® intelli-
gence adds customizable call summaries to appli-
cations so that users can revisit conversations in
a fraction of the time. It is developer tool that al-
lows developers to integrate their API and easily
generate different types of summaries. This tool fo-
cuses on generating complex and customized sum-
maries from the given transcript. Happyscribe®
provides automatic and human transcription ser-
vices convert audio to text with 85-99% accuracy
in 120+ languages and 45+ formats. It provides
strong API integration that enables users to han-
dle multi-lingual input. This tool is primarily built
for generating transcripts from audio files or auto-
matic subtitles. Happyscribe does not provide any
summarization and topic modeling capabilities that
limit this platform’s scope. Hendrix AT’ is your
intelligent, award-winning Al assistant for meet-
ings that automatically transcribes meeting notes,
captures action items and other data points, and
uses machine learning to identify productivity in-
sights. Hendrix Al is a highly analytical tool for
Zoom meetings. It gives users various outputs such
as concise summaries, actionable outcomes, most
commonly discussed topics, and meeting effective-
ness. Hendrix Al is limited to the Zoom platform’s

https://www.deep-talk.ai
*https://wordcab.com
4https://www.happyscribe.com
Shttps://hendrix.ai/features
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(A) Meeting transcript segment:
(PERSONO) Mhm. I will try to get my presentation. All right. Yeah. Mm
hmm. Mhm, mm hmm. Hi guys. Sorry. Okay. Excuse me. Mhm, mm
hmm. Okay. And then the person. Mm hmm. It is, you know? Yes. Okay.
Mhm. But I'm prepared. I'm going in there. Right.
(PERSON2) Mm hmm, mm hmm. Oh, wow,
(PERSONO) amazing.
(PERSON?2) It’s working. Okay. Thank you. Mhm, mm hmm. Yeah, mm
hmm. Okay.
(PERSONI1) Yeah, you can flip it. Mhm. Mhm. So, good morning
everyone.
(PERSON2) Um
(PERSON2) hmm. Mhm. Mhm. So, the general outline of the, the project
will be the first to go through a functional design phase. You all get task
in this in this space and ah then we will meet again and discuss this
functional design And the same holds for the two faces. After this, the
conceptual design and detailed design In with the final project should get
76. Alright. But first we will do from training. Okay. In all, in front of
you,
(PERSON4) you are designed we must keep in mind that The selling price
of the product will be about €25
(B) Meeting minutes by DeepCon:

— PERSONO will try to get his presentation

— PERSONS3, Person2, Personl and Person0 are attending
the kick off meeting of their latest project

— PERSONI, PERSON2 and PERSON3 discuss the general
outline of the project

— The project will go through a functional design phase

— After this, conceptual design and detailed design in with
the final project should get 76

— PERSON2, Person3, Person4 and Person0 are designing a
project for their company

— The selling price of the product will be about €25

(C) Tsometric Translated French Minutes:

— PERSONO va essayer de faire sa présentation

— PERSONS3, Person2, Personl et Person0 assistent a la
réunion de lancement de leur dernier projet

— PERSONI, Person2 et Person3 discutent des grandes
lignes du projet

— Le projet passera par une phase de conception fonction-
nelle

— Apres cela, le design conceptuel et le design détaillé avec
le projet final devraient avoir 76

— PERSON2, Person3, Person4 et Person0 congoivent un
projet pour leur entreprise

— Le prix de vente du produit sera d’environ 25 €
(D) Generated Topics:
— tools to communicate

— actual project plan

— functional design phase

— million to make

— thinking television targeting
(E) Translated French Topics:

— outils pour communiquer

— plan de projet réel

— phase de conception fonctionnelle
— millions a faire

— cibler la télévision

Figure 1: An example from our DeepCon tool showing
(A) a segment of a meeting transcript (B) along with cor-
responding generated minutes (C) isometric translated
French minutes (d) generated named entity (e) trans-
lated French named entity. We have utilized the AMI
meeting corpus and anonymized, “PERSONnumber”
and “PROJECTnumber” denote persons’ and projects’
placeholders, respectively.

scope and cannot be used with other platforms and
offline recordings.

2 DeepCon

In previous sections, we discuss the various tools
that provide similar features as DeepCon. Most of
the tools are made as an API service for developers.
A tool like Deeptalk, accessible directly to users,
does not provide audio and video support. Deep-
Con, however, provides an easy-to-use interface for
end users to utilize advanced transformer models
without coding. DeepCon also provides users with
multiple features and support of audio and video
files on one platform, which are not provided by
various other tools.

As seen in Figure 2, DeepCon have various dif-
ferent components. In the following subsections
we elaborate on each of the major components in
our proposed system.

2.1 Automatic Speech Recognition (ASR)

For generating meeting transcripts, we use Ama-
zon Transcribe © which is a Speech-to-text service
offered by Amazon AWS. For English, the speech
recognition model achieves a WER of 6.2%. The
ASR-generated transcripts follow time-sequence
order, with both speaker and utterances stated
separately. In our DeepCon, we define a post-
processing function that aligns speaker roles with
corresponding utterances, as shown in figure 1. The
user can set a range of 2,109 speakers.

2.2 Automatic Minuting

The meeting summarization module generates min-
utes, given a transcript. Minuting is primarily con-
cerned with capturing and providing a third-person
perspective of essential points raised throughout
the meeting. Manual minuting also has draw-
backs where the minutes’ format and language vary
through different annotators. Our tool, DeepCon
provides an end-to-end solution to generate consis-
tent and robust meeting minutes.

We use a finetuned BART-large model (Lewis
etal., 2019) 7. We test various summarization mod-
els such as T5 (Raffel et al., 2019), Pegasus (Zhang
et al., 2019a), RoBERTa2RoBERTa (Liu et al.,
2019). However, the BART-based pipeline out-
performed the others. This could be because BART
utilizes GPT-2 architecture. Further, we fine-tuned

®https://aws.amazon.com/transcribe/
"https://huggingface.co/lidiya/bart-large-xsum-SAMSum
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