
Master Thesis

Czech
Technical
University
in Prague

F3 Faculty of Electrical Engineering
Department of Computer Graphics and Interaction

Emotional module for virtual voice assistant

Bc. Marek Klement

Supervisor: Ing. Rudolf Talácko
Field of study: Open Informatics (OI)
Subfield: Human-Computer Interaction (HCI)
May 2022



ii



ZADĆNĉ DIPLOMOV£ PRĆCE

I. OSOBNĉ A STUDIJNĉ ĐDAJE

465928Osobn² ļ²slo:MarekJm®no:KlementPŚ²jmen²:

Fakulta elektrotechnick§Fakulta/¼stav:

Zad§vaj²c² katedra/¼stav: Katedra poļ²taļov® grafiky a interakce

OtevŚen§ informatikaStudijn² program:

Interakce ļlovŊka s poļ²taļemSpecializace:

II. ĐDAJE K DIPLOMOV£ PRĆCI

N§zev diplomov® pr§ce:

Emoļn² modul pro virtu§ln²ho hlasov®ho asistenta

N§zev diplomov® pr§ce anglicky:

Emotional module for virtual voice assistant

Pokyny pro vypracov§n²:
Analyzujte vŊdeckou literaturu zabĨvaj²c² se vĨvojem hlasovĨch asistentŢ, tvorby adaptivn²ch uģivatelskĨch rozhran² a
moģnost² analĨzy emoc² uģivatele. Na z§kladŊ z²skanĨch znalost² navrhnŊte a implementujte rozġ²Śen² hlasov®ho asistenta
o modul identifikace emoc². Tento modul bude schopen z hlasu uģivatele rozpoznat vybran® druhy emoc², na z§kladŊ
kterĨch umoģn² adaptaci dialogu hlasov®ho asistenta bŊhem komunikace s uģivatelem.
Pomoc² principŢ 'User-Centered Design' vytvoŚte funkļn² prototyp adaptivn²ho hlasov®ho asistenta a proveŅte alespoŔ
dvŊ iterace experimentŢ s c²lovou skupinou uģivatelŢ, pomoc² nichģ ovŊŚ²te spr§vnost vaġeho n§vrhu a zhodnot²te vliv
emoļn²ho modulu na uģivatelskou pŚ²vŊtivost.

Seznam doporuļen® literatury:
[1] Bertero, D.; Siddique, F. B.; Wu, C.-S.; aj.: Real-Time Speech Emotion and Sentiment Recognition for Interactive
Dialogue Systems. In Proceedings of the 2016 Conference on Empirical Methods in Natural Language Processing, Austin,
Texas: Association for Computational Linguistics, November 2016, s. 1042ï1047, doi:10.18653/v1/D16-1110. Available
from: https://aclanthology.org/D16-1110
[2] J. A. Galindo, S. Dupuy-Chessa, N. Mandran, and E. C®ret, ñUsing user emotions to trigger ui adaptation,ò in 2018
12th International Conference on Research Challenges in Information Science (RCIS). IEEE, 2018, pp. 1ï11.
[3] TALĆCKO, Rudolf: Conversational assistant for smart home. September 2021. Faculty of Electrical Engineering, Czech
Technical University in Prague. Available from: https://dspace.cvut.cz/handle/10467/89932.

Jm®no a pracoviġtŊ vedouc²(ho) diplomov® pr§ce:

Ing. Rudolf Tal§cko katedra poļ²taļov® grafiky a interakce FEL

Jm®no a pracoviġtŊ druh®(ho) vedouc²(ho) nebo konzultanta(ky) diplomov® pr§ce:

Term²n odevzd§n² diplomov® pr§ce: 20.05.2022Datum zad§n² diplomov® pr§ce: 04.02.2022

Platnost zad§n² diplomov® pr§ce: 30.09.2023

_________________________________________________________________________________
prof. Mgr. Petr P§ta, Ph.D.

podpis dŊkana(ky)
podpis vedouc²(ho) ¼stavu/katedryIng. Rudolf Tal§cko

podpis vedouc²(ho) pr§ce

© ČVUT v Praze, Design: ČVUT v Praze, VICStrana 1 z 2CVUT-CZ-ZDP-2015.1



III. PřEVZETĉ ZADĆNĉ
Diplomant bere na vŊdom², ģe je povinen vypracovat diplomovou pr§ci samostatnŊ, bez ciz² pomoci, s vĨjimkou poskytnutĨch konzultac².
Seznam pouģit® literatury, jinĨch pramenŢ a jmen konzultantŢ je tŚeba uv®st v diplomov® pr§ci.

.
Datum pŚevzet² zad§n² Podpis studenta

© ČVUT v Praze, Design: ČVUT v Praze, VICStrana 2 z 2CVUT-CZ-ZDP-2015.1



Acknowledgements
First of all, I would like to thank my
supervisor, Ing. Rudolf Talácko, for
his valuable insights and guidance
throughout this thesis.

I also would like to thank doc. Ing.
Zdeněk Míkovec, Ph.D. for his help
with the original idea of this thesis and
consultations.

I am really grateful and I would
like to thank my wife and parents for
supporting me in achieving my study
goals.

Finally, I would like to thank my
assistants and participants for their help
with testing.

Declaration
I hereby declare that I have submitted
the work elaborated separately and that
I stated all information sources used
in accordance with the Methodological
Guideline on Ethical Principles for
College Final Work Preparation.

In Prague, 20. May 2022

v



Abstract
This work deals with the design of an
emotional module for voice assistants to
solve problems in the household. This
emotional module ensures that the conver-
sation is adapted to the user’s emotions.
Part of the research is the analysis of avail-
able tools for detecting emotions and then
deals with the possibilities of voice assis-
tants. The first part implements a proto-
type of a virtual voice assistant for main-
tenance and repair of washing machines.
The main part of the work is devoted to
the design of an emotional module for a
voice assistant based on User-Centered
Design. The module’s task is to analyze
the user’s emotions and adjust the conver-
sation accordingly. This module is then
tested in an experiment together with a
prototype voice assistant for repair and
maintenance of the washing machine on
a group of senior participants.

Keywords: virtual voice assistant,
smart home, emotions

Supervisor: Ing. Rudolf Talácko

Abstrakt
Tato práce se zabývá návrhem emočního
modulu pro hlasové asistenty na řešení
problémů v domácnosti. Tento emoční mo-
dul zajišťuje adaptaci konverzace na pro-
žívané emoce uživatele. Součástí výzkumu
je analýza dostupných prostředků pro de-
tekci emocí a následně se věnuje možnos-
tem hlasových asistentů. V první části je
implementován prototyp virtuálního hla-
sového asistenta pro údržbu a opravu pra-
ček. Hlavní část práce se věnuje návrhu
emočního modulu pro hlasového asistenta
na základě User-Centered Designu. Mo-
dul má za úkol analyzovat emoce uživa-
tele a na základě toho přizpůsobit kon-
verzaci. Tento modul je následně v rámci
experimentu otestován společně s proto-
typem hlasového asistenta pro opravu a
údržbu pračky na skupině seniorních par-
ticipantů.

Klíčová slova: virtuální hlasový
asistent, chytrá domácnost, emoce

Překlad názvu: Emoční modul pro
virtuálního hlasového asistenta
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Chapter 1
Introduction

1.1 Motivation

We live in a decade where modern technologies are on the rise. There are
many devices that have the nickname "smart": phones, televisions, cars, and
many more. Smart houses can push living standards to an incredible level.
Today, all of these technologies can also use voice instructions. In the world of
technology giants, there are already several forms of so-called voice assistants:
Google Assistant, Siri, Alexa, or Cortana [19].

All of these assistants can do great things. Just give the order, and they
will turn o� the light in the living room [17], play soothing music before
sleep [3], turn on the automatic vacuum cleaner [18][14], or even turn o� the
washing machine miles away [16]. Although the range of existing assistants
is large, their contextual memory and perception of emotions are minimal.
However, in some situations, it is advantage to perceive emotions and adjust
the approach accordingly.

What if each of these assistants had something like an emotional module,
which would remember the context and be able to respond promptly to
every emotion of the user? Perhaps by sensing emotions at any point in the
conversation, the assistant can become more emphatic and can adapt to ones
mode, which can be bene�cial for user experience. Such assistant behavior
could better keep the user in a good �ow state. The user would not have to
worry so much about maintaining attention.

Everyone wants to be more independent in their household. For exam-
ple, it is very important for older people to be independent in their household.
However, it is also necessary to pay attention to their safety. A voice assistant
with emotion detection could help by assisting these people with various tasks
and keeping them safe at the same time.

1



1. Introduction .....................................
1.2 Goals

The �rst goal of this research project is to explore the possibilities of capturing
and responding to the emotions of existing voice assistants. An important
part of this goal is to explore methods that can capture emotions from the
user's voice or, for example, from their facial expressions.

There is currently a prototype voice assistant for washing machines. One
of the important goals of this project is to transform this prototype into a
virtual form and analyze its usability in real life by testing it with users.

The main goal of this work, based on previous research and implementation of
a virtual assistant, is to design an emotional module for the prototype voice
assistant. This module is designed to respond to the individual emotions of
the user. These emotions will be anger, happiness, sadness, fear, and surprise.
New paths that will respond to these emotions will be implemented into the
prepared scenarios. The prototype will be improved so that the moderator is
able to capture and record individual emotions.

The last and most important goal is to test the designed prototype with an
emotional module on a group of users. In this section, it is considerable to
prepare the test, analyze the test results and compare the bene�ts of the
emotional module in the voice assistant with the results of testing without
an emotional module.

2



Chapter 2
Research

This chapter focuses primarily on describing the problems associated with
a user's emotions when using the voice assistant. First of all, we de�ne the
di�erent types of problems that can occur during communication and then
analyze the existing possibilities of detecting emotions.

2.1 Voice assistant

Intelligent personal assistant, virtual voice assistant, or smart assistant -
these are some of the names for this technology. It is a type of product
marketed mostly by big corporations such as Apple, Amazon, and Google.
This technology is based on natural language speech recognition and allows
users to do some useful things such as switching the lights on or o� or even
turn the TV on by voice commands. [17] Basic functions of the voice assistant:

. Remotely control devices by voice - give commands

. Information retrieval - hear the news, joke, or tales

Each user can also set di�erent voices for the assistants and can use them
on di�erent devices - Phone, TV, car, washing machine, speakers, and many
more. Voice assistants are the most common feature on the smartphone.

Figure 2.1: Di�erent types of assistants and their starting phrase [34]

3



2. Research.......................................
2.1.1 Usage

Every day, new possibilities for usage of the voice assistant are created. It
can currently be used for a very wide range of functions. Here is a short list
of the most well-known usages of voice assistants:

. Ask a question

. Listen to streaming music service

. Check the weather

. Set an alarm

. Control the TV remotely

. Controlling the lights in the house [17]

. Call someone

. Control an automatic vacuum cleaner - for example, a Roomba [14]

. Using cat feeders and fountains - Tesla pet care [33]

. Control other smart devices - washing machine, fridge, sound system,
phone, cars, and many more

2.1.2 Google assistant

Google Assistant is an AI (Arti�cial Intelligence [28]) based virtual assistant
developed by Google. Google Assistant is available on each Android device
such as phones, TV and other smart home devices. Users are able to com-
municate with an assistant through voice or by typing text. Before Google
assistant, Google also developed Google Now. However, Google Assistant,
compared to Google Now, is able to engage in two-way conversations. [7]1

2.1.3 Alexa

Amazon Alexa virtual assistant is based on a previous Polish speech synthesizer
named Ivona. Ivona was bought by Amazon in 2013 and is the forerunner of
the world-famous Alexa. Nowadays, Alexa is able to control several smart
devices, thanks to which it has become a home automation system. Users
are able to extend Alexa's skills, allowing them and developers to create
and use so-called apps such as weather programs and audio features. It uses
automatic speech recognition, natural language processing, and other forms
of AI to perform these tasks. [20]

1What is Arti�cial Intelligence (AI)? AI is the scienti�c intent of creating intelligent
technologies (programs, systems, and software) to solve tasks that require human thinking.
AI processes big data (pictures, text, videos, etc.) in order to learn about the problem.[28]

4



................................ 2.2. Emotions and sentiment

2.1.4 Siri

Siri is a virtual assistant that was developed by Apple and is part of their family
of devices (iPhone, Macbook, iPad, and others). It uses voice commands,
gesture-based control, focus-tracking, and a natural-language user interface
to answer questions and perform actions on other devices in its network. Siri
is able to adapt itself to the user's individual needs - search preferences and
individualized results. [4]

2.1.5 Cortana

Also, another of the technology giant, Microsoft, has its own virtual assistant.
It is called Cortana and uses the Bing search engine to perform the assigned
tasks. Cortana's functions are similar to those of other assistants - setting
reminders, answering questions, and more similar tasks. [25]

2.1.6 Alquist AI and Flowstorm

Alquist is a conversation AI [28] developed by a group of students from CTU
(Czech Technical University in Prague). The main goal of the developers is to
create an AI, which will be able to have a �uent conversation with a person
about all kinds of popular topics, such as movies, sports, music, etc. The
name of the chatbot was inspired by a popular Czech drama by Karel ƒapek
- R.U.R. The word �Robot� was �rst used in this drama. [9]

Flowstorm in voice assistant development tool. The developer can use the tool
to create complex and individual conversations - scenarios. The toolkit o�ers
a simple tree structure that includes, for example, user input, speeches, or
variable-based decision-making. The tool is based on Kotlin and can be easily
controlled by a drag-and-drop approach. Flowstorm has great documentation
and can be tried for free. Flowstorm is developed by the same group of
students as Alquist. [29]

2.2 Emotions and sentiment

Emotions are part of a person's character that consists of their feelings, as
opposed to their thoughts. [12] It in�uences how a person may act in any
situation. There are some types of emotions - happiness, sadness, disgust,
fear, surprise, anger along with a few others.

Sentiment is a thought, opinion, or idea based on a feeling about a situ-
ation, or a way of thinking about something. [32] For the sentiment, we
distinguish mainly basic types - negative, neutral, and positive.

Emotions and sentiment are really closely related and in the scope of this

5



2. Research.......................................
project we are going to consider them as each emotion is part of the posi-
tive, negative or neutral sentiment. For example, happiness will be positive
sentiment and anger a negative sentiment.

2.3 Recognition of Emotions and sentiment

2.3.1 Voice

Most available tools can only recognize sentiment from a voice or text. This is
recognized mainly by the words used and the tone of the sentence. The whole
sentence thus gains positive, negative, or neutral sentiment. If we wanted to
recognize individual emotions (fear, anger, happiness, etc.) from the voice,
then we would need a longer part of the speech, otherwise, the recognition of
emotions could be distorted and inaccurate. In the same way, each person
has a di�erent voice, so it would be necessary to adapt to the user. Most of
the tools are able to recognize these emotions - happiness, sadness, disgust,
fear, surprise, and anger.

There are some tools for recognizing emotions in voice using the Convo-
lutional Neural Network (CNN). CNN takes a large number of known noises
of emotions in speech and learns from them. Then it is prepared to �nd
emotions in each conversation it gets. [5]2

CNN is one type of NN that is based on the mathematical linear opera-
tion. This operation is called convolution, hence the name Convolutional
Neural Network. [2]

2.3.2 Face

Recognition from the face is similar. Again, most of the tools use recognition
by Convolutional Neural Network (CNN) or its modi�cations. CNN gets a
great number of pictures with di�erent types of emotions presented in them.
Then the learning process begins, the CNN �nds similar spots in the face and
adds these spots to particular emotions. After the learning process is done,
the CNN is able to recognize some emotions. Usually, these emotions are
perceived from the face by most of the tools - anger, sadness, fear, happiness,
surprise, and confusion. [15]

2What is Convolutional Neural Network (CNN)? Neural networks (NN) are one
approach to solve the problems. NN analyzes the available data, which learns the behavior
of the participant. This behavior is further able to apply and recognize other data. The
model for the LV human nervous system and human thinking. [6]

6



..................................... 2.4. Related work

Figure 2.2: Facial expression during study [15]

2.3.3 Combination

As we can see, both approaches recognize similar emotions and none of
them is accurate. Thanks to the combination of these approaches, we can
better recognize individual emotions, or we can verify whether this emotion
is available in the voice and face at the same time - for more accurate
adaptation/reaction. It is also possible to �nd out the given emotion from
the face and con�rm its occurrence by the observed sentiment in the user's
voice.

2.3.4 Mood detection in di�erent assistants

Each of the virtual assistants mentioned previously is able to use AI to �nd
out the user's mood and react to it di�erently. There are only a bad and good
mood. This approach brings in a wide variety of possibilities. [24] Imagine
that you are in a bad mood and when you come home, the assistant dims the
lights so you don't get irritated by the brightness of the room, on the other
hand, when you are in a good mood, your assistant could read you a joke or
start some happy songs.

2.4 Related work

2.4.1 Voice assistant for washing machine

At the Department of Computer Graphics and Interaction of the Czech
Technical University in Prague, Ing. Rudolf Talacko was dedicated to create
a voice control for a smart home in his thesis [30]. The work �rst focuses
on creating a voice assistant for laundry. This assistant helps the visually
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impaired people and seniors go through the recommended laundry process.
The bene�ts of such an assistant could not be con�rmed. However, the voice
control of the washing machine got good results.

Another part of this work is devoted to the voice assistant for maintenance and
repair of washing machines. The assistant was created as a prototype, which
helped the participants of the experiment to solve three di�erent scenarios
with maintenance or repair of the washing machine. They selected a total of
12 participants for the experiment. 8 participants were seniors (over 65 years
of age) and 4 participants were visually impaired. The experiment con�rmed
the usefulness of such an assistant. In addition, when implementing the
prototype of this assistant, a universal tool was created to test new possible
scenarios.

2.4.2 Emoji study

Figure 2.3: Study used application with emoji [21]

In this work, a team of researchers from the University of Munich researched
human emotions when speaking with a voice assistant [21]. During the ex-
periment, they used an emoticon on the phone, which the participant had
the task of either making, laughing, or annoying. Participants were to speak
on emoji for 2 seconds. This speech was recorded and the whole thing was
repeated 5 times with di�erent emoji for each emotion. After each answer,
the emoji became happier.

The study included a total of 52 participants and most of the participants'
responses were in neutral emotion. The experiment found that emotions in
the voice are language and culture-dependent. Gender di�erences, although
found, could not be explained.

2.4.3 Voice emotions detection

In another study, a researcher from the Nirma Institute of Technology Ahmed-
abad focused on detecting emotions based on several fundamental attributes
of a voice such as pitch, tint, volume, and vocal tone [10]. Three test cases
were examined, each focused on a di�erent emotion. One for anger, the other
for panic, and the third for normal emotions (neutral).

8
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The cornerstone for the other two emotions was neutral emotion. All attributes
set in the test were set to mean value. Anger was characterized by increased
loudness and pitch. Panicked emotions were explored when participants were
in a panic or overwhelmed state. It was characterized by a di�erent intonation.

Detecting emotions from a user's voice has been found to be potentially
bene�cial for improving conversation.

2.4.4 Text emotion detection for virtual agents

In this work, Xianda Zhou and William Yang Wang focused on recognizing
emotions from written text [35]. The study chose a large corpus of data (more
than half a million) from Twitter conversations that contained emoji as inside
the text and assumed that emoji represented the feelings the text expressed.
Based on these data, a deep generative model was trained.

Quantitative and qualitative tests were subsequently performed on this model.
One of the tests was also the Turing test, where participants had to choose
whether the answer was written in human. In this test, 18% of participants
chose the answer that was generated by the system and 27% said they could
not distinguish the two answers. It was found that the model is able to
generate quality responses to emotions.
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Chapter 3
Virtual voice assistant

With regard to the identi�ed opportunities, in this work, we decided to create
a virtual voice assistant for a smart home, which is based on previous research
in 2.4.1. This work dealt with the creation of a prototype voice assistant to
help with the repair and maintenance of washing machines.

3.1 Virtual prototype vs. basic prototype

For future parts of this work, it is good to de�ne in advance the di�erence
between the virtual form of the prototype and the basic prototype. The
virtual form of the voice assistant is automated. The virtual prototype is not
controlled by anyone and responds to the user independently. In the context
of this work, we will call such a prototype virtual .

On the contrary, the basic prototype works on the principle of the Wizard of
Oz. Throughout the experiment, a moderator must control the conversation
and start individual speeches. We will call this type a prototype .

3.2 Implementation

In this part of the work, we deal with the design and implementation of a
virtual voice assistant. In order to be able to compare the results of the
subsequent experiment, it will be good to choose the created prototype in
2.4.1 as a template. We want to create a fully virtual form of each scenario,
which will not require human assistance. Each of the scenarios solves a slightly
di�erent problem with the maintenance or repair of the washing machine.
We had the opportunity to use the Flowstorm tool [29] since we have contact
with the developers and it is possible to ask them for help.

Flowstorm is an online tool that provides an environment for developing
voice assistant scenarios. This tool is largely based on assembling the individ-
ual graphical components of the interview into a diagram. However, the tool
is based on Kotlin (Programming language developed by Jetbrains [31]) and
also allows developers to access and modify the code.

11



3. Virtual voice assistant.................................

Although Flowstorm currently has Czech language support, it does not work
quite well. For example, recognizing this language has occasional outages.
Therefore, the scenarios will be translated into English.

3.2.1 Scenario

In the context of this project, we understand that the term voice assistant
scenario is just one conversation between the assistant and the user. It is
a directed cyclic graph of recurring assistant speeches and user responses
(intents), which is �nite in most of the cases.

Under the terms of the scenario, we can imagine, for example, a conver-
sation about a user's day or the steps of following a recipe with the help of a
voice assistant.

3.2.2 Path

The word path here means a certain sequence of several speeches/points in a
scenario. This is one subgraph of the scenario. The path does not contain
cycles, it always has a start and end node. The path is �nal.

3.2.3 Flowstorm

In the following paragraphs, di�erent types of possible nodes of conversation
are described.

Enter

Each scenario has to begin somewhere. No matter if this is the main dialogue
or sub dialog, enter represents the beginning of it. Enter is a node in the
scenario which precedes one other node (Speech or User intent) and does not
have any input.

Figure 3.1: Enter node
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Speech

The assistant needs to be able to say something. For this purpose, speech is
the node which represents the saying of the assistant. In this node lies the
setting of the text to be read, which can actually be more than one variant.
For example, if we want to say �yes�, then we can use two variants of the
answer: �yes� or �ok�.

There must be a path to the speech node coming from the enter node.
The Speech node is then followed by one other node (see following nodes).

Figure 3.2: Speech node

User input

Arguably, the most important node is the user input node. It is a node that
is triggered by user input and is followed by intents based on the input. It
can be followed by more than one intent node. Before each user input node
is usually some speech - ask.

Multiple variants can be set in the intent again. As in the previous ex-
ample, the user can answer di�erently to approve the request - �yes� or �ok�.
The developer's task is to cover as many variants as possible that can occur
for each path and thus avoid unknown answers. However, this is a very
challenging task, Flowstorm is equipped with several automatic messages
that indicate that the assistant does not understand the request.

Figure 3.3: User input node
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Intent

The Intent node was mentioned in the previous paragraph. Intent node
o�ers developers the ability to anticipate user input. Flowstorm o�ers several
ready-made Intents: �yes�, �no�, and more. Several expected phrases must be
de�ned in the intent, and the AI-based Flowstorm will include the remaining
options in an intent. Before an intent node, there must be a user input node,
and intent is usually followed by speech.

Figure 3.4: Intent nodes - positive and negative

Global intent

The global intent node is similar to normal intent nodes, except it can be
triggered at any point of the conversation. It has no previous node and
usually is followed by speech. For example, it can be used to trigger a joke
while repairing something in your smart washing machine.

Figure 3.5: Global intent node

Function

The Function node is one of the approaches to the code itself. It allows
developers to create conditions, write variables, or perform various procedures.
The Function node is able to continue on one of the possible paths, or the
following nodes, based on the evaluation of conditions.

Example. We will approach the work of The Function node with a simple
example. We have a scenario that reveals which parts of the washing machine
are broken. In this example, there are a total of four parts that can be broken.
In the conversation, we go through the individual options and set a variable
that records whether a fault has been found or not. This variable is set by
The Function node. At the end of the conversation, there is another Function
node that points to di�erent ends depending on which fault was found (or
which variables come out as true or false).
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Figure 3.6: Function node - decision point

End/Exit/Go back

Each conversation has to end somewhere. The End, Exit, and Go Back
nodes are used to end a given part of the conversation. The End node is the
terminal station; there is no other node after ending conversation. The Exit
node does not necessarily mean terminal node. Rather, it leads to the exit of
a subdialog. Go back is used to end global intent and come back to the spot
where the global intent was triggered so the conversation can follow.

Figure 3.7: End node

3.2.4 Washing machine repair

To use the voice assistant, several scenarios involving repair and maintenance
of the washing machine are introduced in this work. The choice of washing
machine repair is not random, it was used in 2.4.1.

Compare the results

The main reason for the washing machine repair and maintenance scenarios is
to compare the results of the previous study with our results. The individual
scenarios are strongly based on previous work so that it is possible to compare
the results and �nd out the results as best as possible.

Good source of emotions

Individual washing machine repair scenarios are a great way to evoke and
observe emotions in the user. The user is almost never happy when his
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washing machine breaks, he may be irritated when he has to perform its
routine maintenance or, on the other hand, he may enjoy the repair.

Length of scenarios

Most of the voice assistants used are short-term activities. For example,
turning on the television, listening to the weather, or turning o� the light are
just one-o� activities in which we would not have room to observe individual
emotions. Scenarios with washing machine repairs are not a simple task and
are rather a longer guide. There is a su�cient amount of data for observing
and reacting to individual emotions.

3.2.5 Scenarios

We currently have 4 scenarios for repairing the washing machine. Each
scenario solves a slightly di�erent problem, which is triggered when the
washing machine breaks or when a maintenance action is required. The links
lead to a site where the scenario can be tried.1 2 3 4

. S00 - Introduction. S01 - Error E20 and cleaning the �lter. S02 - Cleaning the �lter of natural hose. S03 - Flood

Introduction of scenarios

These scenarios were part of a study 2.4.1 to design an emotional assistant
model for washing machine disorders. Each scenario is designed to be used
for the experiment - testing on a circle of users. The following paragraphs
brie�y describe each scenario:

S00 - Introduction. The �rst of all scenarios is a short introduction. This
is mainly a test of communication with the assistant, getting used to the
speaker's voice and adjusting the required volume. The �rst scenario is in-
tended mainly for users who have no experience with voice assistants. Thanks
to this scenario, they can easily try communicating with it.

Expectations

The main reason is to set the appropriate volume and show the user with the
form of communication. It's important to make sure everything works for
him and that he wants to continue the experiment.

1Link to S00 - https://bot.�owstorm.ai/61bd247c5955211cf43e34b6
2Link to S01 - https://bot.�owstorm.ai/61b91617ebb78f6a632d7a94
3Link to S02 - https://bot.�owstorm.ai/61bd200b5955211cf43e2c0d
4Link to S03 - https://bot.�owstorm.ai/61be57355955211cf43e9301
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S01 - Error E20. This scenario is the �rst non-simple. Participants of the
experiment [30] should imagine that it is Friday afternoon and they want
to go on a family vacation on weekends. They decide they want to start
the washing machine with a delayed start before the vacation so the laundry
is ready to be hung in the morning. But when they came to the washing
machine �rst thing in the morning, Error E20 occurred. Participants have to
�gure out what needs to be done with the help of a conversation assistant.

Ideal course of the scenario

In this scenario, the user �rst checks that the drain hose is at the cor-
rect height and is not kinked anywhere. He then opens the drain �lter door
and prepares a drain tank, preferably lower. He then slowly releases the �lter
and lets the container �ll. When the container is full, the �lter retightens,
pours the water into a larger container, and continues to drain. When all the
water is out, he �nds that the �lter is really dirty and cleans it, including its
hole. Then it just guides the �lter correctly into the hole, tightens it, and
continues washing.

S02 - Cleaning the �lter. The participant of the experiment was drawn
into a situation where, after one of the washing machine failures, they read
that these situations could be prevented by regular cleaning of the �lter. In
that situation, the participant decided to ask the voice assistant for help with
cleaning. Then they could go through the whole process together.

Ideal course of the scenario

In this scenario, the user �rst prepares a rag and an old toothbrush. Subse-
quently, it closes the water supply so that the bathroom does not �ush out.
He �rst unscrews the supply hose and then cleans it. After cleaning, the hose
is screwed back on. The water opens again and everything is done.

S03 - Flood. In this case, the participant in the experiment witnessed
a very unpleasant situation, and the bathroom was �ooded. Their task,
together with the voice assistant, is to �nd out the cause of the �ooding of
the bathroom and solve the situation.

Ideal course of the scenario

The main defect that the user is looking for is a disconnected supply hose
in the washing machine drum. The user assistant will gradually check the
following possible defects:. Check that no water leaks around the washing machine drum. It is

important not to open the washing machine door.. Check that the drain �lter is not enabled. The �lter must not be
unscrewed.
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. Check supply hose - must not be broken or damaged.

. Check drain hose.

Since the drain hose can be moved in the direction from the washing machine,
there is a fault. The user should then call the service and describe the whole
process to a specialist.

Simple dialog with recognition of sentiment

A sentiment recognition scenario was created to represent emotions in the
virtual voice assistant. The current possibilities of the Flowstorm development
environment cannot recognize individual emotions [29]. However, sentiment
is very close to emotion.

This scenario prompted the user for any narration when started. Subse-
quently, the sentence said by the user is automatically analyzed and the
sentiment is recognized. The script thus demonstrates the reaction to the
recognized sentiment.

. Negative sentiment - In this case, it ends the conversation. Before
the end of the conversation, we ask the participant if he wants to call
someone for help or to cheer him up.

. Positive sentiment - Participant is happy or in a good mood. In this
case, the assistant decides to ask the participant if he wants to hear a
joke. Then, depending on the response of the participant, either tell a
joke or end the conversation.

. Neutral and no sentiment - In this case, the assistant asks for more
words or sentences so he can better decide on sentiment. And the process
is repeated.
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Figure 3.8: Emotion scenario

This dialog is available here: Recognition of sentiment from conversation

Other scenarios

For the purpose of the big scenarios, a couple of simple ones were created.
They are used as sub dialogues in main dialog. See the link and try these
basic scenarios for yourself.5 6 7 8

. End of conversation

. Joke

. Fancy ending

5Link to End of conversation - https://bot.�owstorm.ai/61bca0a65955211cf43d169f
6Link to Joke - https://bot.�owstorm.ai/61bd2065ebb78f6a63a35325
7Link to Fancy ending - https://bot.�owstorm.ai/61bd20f15955211cf43e2d40
8Link to sentiment dialog - https://bot.�owstorm.ai/61be577c5955211cf43e948a
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3.3 Experiment

In order to verify that the virtual voice assistant works properly, an experiment
is necessary to verify that it can be used and under which conditions. One
focus of this section is also to compare the results with a previous experiment.

3.3.1 Research questions

Before we embark on a proposal, it is appropriate to prepare research questions.
We want to get an approximate answer to them after the experiment.

. P1 - Are people able to ask for the help of a virtual assistant in repair-
ing/maintaining a washing machine?

. P2 - Is there some bene�t of the virtual assistant opposed to the previous
prototype in 2.4.1?

. P3 - How do people behave if their assistant has di�culty understanding?

3.3.2 Participants

In this part of the experiment, we will focus on the selection of the experiment
participants and the recruitment process.

Target group

Development of virtual voice assistants can help a wide amount of people.
When it comes to the user's age, then we would like to focus mainly on older
people. The main purpose of selecting older people for the experiment was to
closer compare the results from the previous experiment 2.4.1. This group of
people may not have any experience with virtual voice assistants and also
requires assistance with repairs the most. On the other hand, it is di�cult to
�nd entities in Prague, where the experiment takes place, that are seniors
and are able to communicate with the assistant in English. Therefore, at
least 45% of seniors will be enough for us. The groups were divided as follows
(approximate percentage of the required representation in brackets):

. Under 18 [0%]

. 18 - 60 [55%]

. 60 and more [45%]

As already mentioned, knowledge of the English language is very important.
We therefore want to select participants who are able to speak at least at
level B2. Another attribute that needed to be monitored was gender. We
made the number of women similar to the number of men. However, this
attribute is not entirely essential.
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Number of participants

It is necessary to ensure a su�cient number of participants to ensure that each
area is properly tested. In the previous experiment, the choice of the number
of participants was based on a relationship de�ning dependence between the
number of user tests and the number and nature of errors found, which Jakob
Nielsen described in his article. [27]

To be able to achieve at least 95% chance of capturing most of the problems
we need at least 5 participants. In research by Tom Landauer and Jakob
Nielsen is shown that the number of usability problems found in a usability
test with n users is:

N (1 � (1 � L )n ) (3.1). N is the total number of usability problems. L is the proportion of usability problems discovered while testing a single
user.. The typical value of L is 31

Figure 3.9: Relationship between users and problems where L = 31%. [23]

Therefore we need at least 5 participants.

Recruitment

Recruitment of experiment participants was done using experiment-friendly
groups on social networks and contacts from our friends. In this way, we were
able to get the necessary participants.. Recruitment was done using a pre-test form in Facebook group Active

seniors from Prague and the surrounding areas. This form is not only
used for getting needed information about each user, but also as a
screening tool. We chose participants as needed by their English level
and age (possibly also gender).
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. We tried to contact the retirement home and primarily made contact

with a retirement home in Kladno (CZE).

. We tried to get workers from the o�ce in D¥£ín (CZE).

Recruitment was done using the pre-test form.

3.3.3 Environment

Testing will be performed at the Department of Computer Graphics and
Interaction CTU in a prepared classroom. The virtual voice assistant created
in the Flowstorm will be used for our experiment. The participant must be
able to communicate with the assistant on a laptop that simulates an assistant.
Therefore, this assistant can be used from di�erent devices (washing machine,
phone, speaker). The experiment environment must therefore be equipped
with a laptop on which this assistant will be.

Figure 3.10: Environment of testing virtual voice assistant

Technical speci�cation

Although the test participant was only to communicate with the virtual voice
assistant, an experiment moderator was in the room. Due to the presence
of the moderator, no cameras were needed. There was also another external
microphone in the room, for recording all conversations.
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