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Recommendation ITU-T H.862.5

Emotion enabled multimodal user interface based on artificial neural networks

Summary

Recommendation ITU-T H.862.5 provides functional entities and architecture for emotion enabled
multimodal user interface based on artificial neural network.

As emotion technology continues to make big improvements in human-computer interaction (HCI)
areas, many companies and researchers have been studying emotion technology. Various applications
using multimodality and emotion analysis are also introduced these days with artificial intelligence
technology. However, many of the current systems do not yet infer human emotion properly because
some systems are either too dependent on certain sources, or too weak for real circumstances.

Therefore, the proposed system architecture is for multimodal user interface (Ul) based on emotion
analysis with some properties and illustrations, and data with an artificial neural network. The
multimedia data for the input is composed of text, speech, and image. For the unimodal emotion
analysis, the data is pre-processed in the corresponding module. For example, the text data is pre-
processed by data augmentation, person attributes recognition, topic cluster recognition, document
summarization, named entity recognition, sentence splitter, keyword cluster, and sentence to graph

functions.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had received notice of intellectual property, protected
by patents/software copyrights, which may be required to implement this Recommendation. However,
implementers are cautioned that this may not represent the latest information and are therefore strongly urged
to consult the appropriate ITU-T databases available via the ITU-T website at http://www.itu.int/ITU-T/ipr/.

© ITU 2021

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Recommendation ITU-T H.862.5
Emotion enabled multimodal user interface based on artificial neural networks

1 Scope

This Recommendation describes the functional entities and architecture for emotion enabled
multimodal user interface based on artificial neural networks.

In particular, the scope of this Recommendation includes:
— Architectural framework;

— Functional entities;

- Interfaces;

— Application to multimodal emotion analysis.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

None.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 named entity recognition [b-ITU-T F.746.3]: A function that recognizes named entities
such as PLO which are people, locations and organizations from the sentences. The PLO can be
decomposed into more specific named entities depending on the applications.

3.1.2 natural language processing [b-ITU-T F.746.3]: A method that analyses text in natural
languages through several processes such as part-of-speech recognition, syntactic analysis and
semantic analysis.

3.1.3 semantic analysis [b-ITU-T F.746.3]: A function that recognizes the semantic relations
among the words around predicates that exist in the same sentence. The semantic analysis function
then generates a semantic predicate-argument structure (PAS).

3.1.4 speech [b-ITU-T H.703]: Speech is the vocalized form of human communication.

3.1.5 syntactic analysis [b-ITU-T F.746.3]: A function that analyses sentence structures and
generates dependency relations among words based on dependency grammars.

3.1.6 knowledge base [b-ITU-T F.746.7]: A collection of knowledge resources that consist of
structured and unstructured data. The knowledge base is used to provide information to the various
applications that are related to information provisioning such as question answering (QA) systems
and search systems.
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3.1.7 question answering [b-ITU-T F.746.7]: A system that provides answers in a natural
language to questions which are in the natural language form by analysing the questions and all the
knowledge resources that are available to the system.

3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:

CNN Convolutional Neural Networks
LSTM Long Short-Term Memory
NE Named Entity

NN Neural Network

POS Part of Speech

QA Question Answering

STT Speech-to-Text

ul User Interface

5 Conventions

None.

6 Functional architecture

6.1 Architectural framework

Figure 1 shows the proposed system architecture for multimodal user interface (Ul) based on emotion
analysis with some properties and illustrations. The multimedia data is composed of text, speech, and
image. For the unimodal emotion analysis, the data is pre-processed in each analysis module. In other
words, after the pre-processing stage, three unimodal networks analyse each data. The multimodal
network then integrates the state vectors that denote recognized emotion from each unimodal process.
The emotion obtained by the multimodal network expands to complex emotion through a complex
emotion generation module.

Emotion Analysis neural network
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Figure 1 — Emotion enabled multimodal Ul architecture
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