Increasing the acceptance of speech assistants

How can dialogues with machines be improved?
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For humans, it is easiest to communicate via language - they learn it as children and gain
experience their whole life [MSHHI19]. That is why speech assistants spread worldwide.
Nevertheless, it is interesting that the amount of users (about 31% of the German popula-
tion) does not increase since 2018!. There are multiple reasons for this phenomenon. Most

prominent is that the usage feels limited=.

GOAL

The goal of this thesis is to increase the acceptance of speech assistants and improve the
motivation to use them by improving the communication between humans and speech
assistants. Therefore, problems in the communication will be researched and an approach
to minimise these is offered. The focus will be the dialogue management assuming that
other components of the speech assistant pipeline are working reliable and their per-

formance is sufficient to be able to focus on the dialogue.

WHAT IS DIALOGUE MANAGEMENT?

Speech assistants consist of different components which each have their own task
[SRM"16]. First, there is automatic speech recognition (ASR) recognising if a person star-
ted to talk to the assistant. The following speech is converted to text by speech-2-text con-
version (S2T). The next component is natural language processing (NLP) or rather natural
language understanding (NLU). This means the text is being “understood” - meaning text
is transferred to knowledge. NLU is preferred in speech assistants because it retrieves the
user’s intent from a given text3. Now a dialogue manager (DM) forwards the retrieved in-

formation to intelligent algorithms (Al or similar) which decide which task is executed. In

I https://de.statista.com/infografik/23155/umfrage-zur-nutzung-von-sprachassistenten-in-deutschland/ [last access: 22nd

January 2021, 00:41 am|

2 https://www.theverge.com/2019/11/6/20951178/amazon-alexa-echo-launch-anniversary-age-funtionality-not-changed-use-

cases [last access: 2314 January 2021, 11:26 am]|

3 https://kauz.net/chatbots/blog/was-ist-der-unterschied-zwischen-nlp-und-nlu/ [last access: 27th February 2021, 13:38 am]|
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the end the DM determines the feedback the user is given. This is synthetically generated

speech using text-2-speech conversion (T2S). This is the complete pipeline4:
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APPROACHES TO DIALOGUE MANAGEMENT

The thesis will focus on dialogue management. There are different approaches to deal
with dialogues. The most spread approaches being so called command-systems or menu-
dialog systems [Sie19]. They are very common on telephone hotlines. Other approaches to
deal with dialogue management in chatbots or speech assistants are graph-based, frame-
based or a statistical approach [ARA13]. Furthermore, there are the tree-based, finite-
state, plan-based, agent-based approachess. They all have different focusses and the suit-
ing approach is chosen depending on the use case, available data, scale and available re-

sources [Bur17].

WHAT ARE OPEN PROBLEMS?

Creating Sympathy towards the speech assistant Classical speech assistants create
dialogues with the help of structured sentences[Sie19]. The sentences are build with gaps.
If a user says exactly the same sentence, information is retrieved by looking at the words
in the gap. This kind of interaction leads to a need for the user to learn the assistant’s lan-
guage [Ping4]. Since the motivation for learning new languages is very lows, it is an
obstacle in interaction. Furthermore, from the perspective of the user, the assistant is the
one who has to come to meet the user not vice versa. This contradicts learning the assist-
ant’s language. Since the assistant is used out of comfort, it cannot be difficult to interact
with it [Udl18]. Another important aspect is that humans adapt to one another’s language
if they find one another sympathetic. This very natural and subconscious process does

not take place with current speech assistants.

4 https://blog.vsoftconsulting.com/blog/chatbot-development-designing-dialog-management [last access: 27th February 2021,
13:17 am]

5 https://people.ict.usc.edu/~traum/ESSLLIo8/Lecturel.pdf [last access: 27th February 2021, 17:16 am]

6 https://de.statista.com/statistik/daten/studie/290926/umfrage/umfrage-zur-haeufigkeit-der-beschaeftigung-mit-anderen-

kulturen-in-der-freizeit/ [last access: 2314 January 2021, 11:40 am]|
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Multi-staged dialogues / Topic-jumping during conversation The currently and pro-
spectively imaginable use cases for speech assistants? are mainly exercises which can be
initiated with one command and do not need further specification. Just like e.g. calling a
person: “Call Miss Meier”. But at place three, there already is an exercise requiring multi-
stage interaction: searching which is a process often requiring multi-stage interaction.
Even calling can turn into a multi-staged dialogue if multiple persons share the same
name. Another problem dialogue management faces is that many people jump during

conversations or start another questions before they answer an asked question.

Dealing with inability and incomprehension The user creates a long-term relation-
ship to the devices in his surrounding [Reb17]. Assistants are laid out for long-term use.
That is why mistakes have to be seen as a chance to improvement and this needs to be
communicated to the user to sustain his motivation to use the assistant. Studies showed
that people are more positive after a failure if they see the possibility that there will be

improvement in the future [WR9].

Adapting to cultural habits Current assistants also lead to frustration because they do
not maintain cultural habits. For example, they do not react if a user wants to interrupt
an answer because it is not what he wanted. They also talk stiffly and often unfamiliar due

to the use of different vocabulary [KOY7].

FOCUS OF THE THESIS

The thesis will focus on the main problem that speech assistants often lack sympathy or
there is annoyance towards speech assistants. Furthermore, there is a lack of trust that
speech assistants misuse data and listen to everything. Since trust is essential for technic-
al devices of everyday life [Nor4], the goal is to research problems in the communication
and provide an offline-capable transparent solution - focusing on dialogue management.

The main problems which will be discussed are:

creating sympathy towards the speech assistant

multi-staged dialogues / topic-jumping during conversation

dealing with inability and incomprehension

adapting to cultural habits

7 https://de.statista.com/infografik/4928/anwendungsbereiche-von-digitalen-sprachassistenten/ [last access: 220d January

2021, 00:57 am]
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COURSE OF ACTION / MILESTONES

Research problems in human-machine communication

Carry out a survey to confirm concept

Research approaches -> develop own

Survey to verify implementation

Evaluation & Print

I.

| | >
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-> submission

Research problems in human-machine communication The first phase re-

searches problems in the interaction between humans and speech assistants.

Carry out survey to confirm concept The second phase consists of a survey to find
out whether the problems determined in phase 1 really are problems and if problems

are neglected.

Research approaches in dialogue management During this phase, approaches for
dialogue management are researched and an own approach for a speech assistant to

solve the problems discovered in phase I and 2 is developed.

Survey to verify implementation To see whether the implementation could solve

the problems, another survey is held.

Evaluation The last phase evaluates found results and gives an outlook for future im-

provement.

The lighter parts of the beams are for development or creation. For the surveys it means:

creating the surveys on a profound basis. The darker parts are for documentation and

summarising the found results. The rest represents research, implementation or conduc-

tion.
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