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Objective: The aim of this study is to identify a few critical design parameters for
enhancing user's satisfaction while interacting with the Al-infused intelligent systems
through voice user interface (VUI).

Background: The interaction between the user and the Al-infused system is called
as Human-Al Interaction (HAIl) and supposed to have different features with respect
to the human-computer interaction (HCI). It is therefore necessary to establish new
criteria for designing and evaluating HAIl in the point of user's satisfaction.

Method: This study identified 31 user requirements regarding with HAIl from previous
studies and organized them into 9 secondary and 3 tertiary level user requirement
categories. It was investigated and selected 9 design parameters of VUI that might
make differences in user's satisfaction. The priority of each design parameter was
calculated using quality function deployment (QFD) technique.

Results: The amount of information, error control, and length of answer were found
as the top three critical design parameters among others. They accounted for 51% of
the total criticality score. It implies the reliability of information that the Al-infused
systems provide during interaction is the most important factor for enhancing user's
satisfaction.

Conclusion: This study suggested theoretically nine critical interaction parameters
and their priority in designing VUl embedded in Al-infused systems.

Application: The result of the study can be used to derive various experimental
research models and hypothesis in HAIL.

Keywords: Human-Al interaction, Interaction design parameters, User satisfaction,
Voice user interface
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1. Introduction
1.1 Background
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Collects User Requirements for
Voice based Al-Infused System

l

Define and Classify
User Requirements

l

Analytic Hierarchy Process Collects Voice based Al-Infused
Analysis for User Requirements System Design Parameters

l

Evaluate the Relevance between User
Requirements and Design Parameters

l

House of Quality Deployment

l

Define Design Parameters
for End-User Requirements

Figure 1. Research procedure of this study

2.2 Gathering and classification of user requirements
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1. Make clear what the system can do

2. Time services based on context

3. Show contextually relevant information
4. Encourage granular feedback

5. Convey the consequences of user actions
6. Notify users about changes

et al. (2019)

Papers
Amershi

3.1 Classification of user requirements
Table 1. Gathered user requirements for voice-based Al-infused system

3.1.1 3™ Level user requirements

3. Results
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Table 1. Gathered user requirements for voice-based Al-infused system (Continued)

Papers 3" Level user requirements Papers 3 Level user requirements
7. Navigation within the conversation 25. Length of voice
8. Minimizing cognitive load 26. Recognition wait time
9. Providing help Kang (2015) | 27. Customized features based on the user's
Strohmann 10. Feedback and system familiarity response type
etal. (2019) | 11. Error handling
12. Emotions and empathy
13. Proactivity g%q%et al 28. Anthropomorphism difference
14. Context awareness
15. Output voice quality i
é'g; 8e)t al 29. Change commands during conversation
Dybkjeer 16. Feedback adequacy
and Minker | 17 Adequacy of dialogue initiative relative , :
(2008) to tﬁe taZk 9 Lee et al 30. Prior understanding of error
(2018)
18. Sufficiency of interaction guidance 31. Apologize for Error

3rd User Requirements 2nd User Requirements

= |

16. Feedback adequacy

17. Adequacy of dialogue initiative relative to the task
18. of

24. Amount of information

4. Encourage granular feedback
8. Minimizing Cognitive Load -

15. Output Voice Quality
19. Output Voice Quality
23. Sound levels

1. Make clear what the system can do
21. Error Prevention

5. Convey the consequences of user actions

6. Notify users about changes

9. Providing Help

11. Error Handling 7 LU 0 Lo wr rrors
Ability to Cope with E

13. Proactivity

22. Handling errors
30. prior understanding of Error
31. Apologize for Error

Za within the C
29. Change Commands During Conversation

Flexible Control

Dialog Accessibility
20. Appropriate dialog start out
26. Recognition wait time

28. Anthropomorphism difference

2. Time services based on context

3. Show contextually relevant information

10. Feedback and System Familiarity

12. Emotions and Empathy

14. Context Awareness

27. Customized features based on the user’s response type

Induce Intimacy
4 Customized Responsiveness v

Figure 3. Hierarchies and layers of user requirements
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3.2 QFD results
3.2.1 Relative importance of user requirements
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Table 2. Results of analytic hierarchy process (AHP) applied on user requirements

User requirements Regional Global
Representative requirements (Importance) Key requirements weight weight
Adequacy of information 0476 0.250
Information reliability (0.523) Dialog accessibility 0.225 0.118
Appropriate output pattern 0.299 0.156
Command performance 0.524 0.182
Error controllability (0.347) Ability to cope with errors 0.239 0.083
Flexible control 0.237 0.082
Information transfer ability 0.511 0.066
User adaptability (0.130) Induce intimacy 0.110 0.014
Customized responsiveness 0.379 0.049
Total weight 1.000
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3.2.2 Design parameters of voice user interface in Al-infused systems
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Table 3. Design parameters and their definitions of voice user interface in intelligent systems

Design parameters Definition
Amount of information The amount of information in the response presented by the intelligent system after the user
in answer requests the information
Length of answer The sentence length of the answer that the user can recognize at once
Speed of answer Speed of answers that users can easily recognize
Error control The number of attempts taken for the user to get the correct answer from the intelligent system

Method of feedback provided when an intelligent system does not understand user's question or

Error feedback is disturbed by external noise

The degree to which user can stop an existing running task to ask another question again if

Stop working when their intentions differ so that they can effectively lead the conversation

Delay time The time it takes for an intelligent system to answer user's questions
Way of speaking The speech type of intelligent system answers that allow users to create intimacy
Intonation The tone or timbre of the answer that can be tailored to the user's sensitivity

Amount of Information in Answer
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bl
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Error Control
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3.2.3 Correlation between user requirements and design parameters of voice user interface

HOM HMAISH ME7H QB 7 Z0E 0|83 ALEAL RFAIZ L AL E7Ha A0 HHTAE ZMSIACE ALEAZL Y25t
2FAMNLe SREe ME AHFE S mEet AW JUAE FIotH Figure 40 LIEHH HoQ H|O|=2 22 Of

o
283 2t Ao SR RUEE =ESIRACL

mp rjr |

Design Parameters
.. g ‘g > § ) ° g © =9 points
O 0 g c 2 € Qo < £ < § O = 3 points
€% 3 i b 4] ° o = o 5 .
- 3 E ¢ 5 s O @ 2 > 0 c A =1 point
User requirements g5 <c( e i 5 - . i S S
2 < o
Representative Key < £ = 2 g & ::: &‘o‘ o = = User
Q
requirements Requirements - v = importance
" Adequacy of Information © O A A 0.250
Information
. e 1
Reliability Dialog accessibility O © O 0.118
Appropriate Output Pattern A (@) A 0.156
Command Performance A © O 0.182
Error — "
controllability Ability to Cope with Errors O © 0.083
Flexible control A A © A 0.082
Information Transfer Ability A O @ A 2 0.066
User Friendly Induce Intimacy © O 0.014
Customized Responsiveness O (@) 0.049
Importance 2.786 1.968 1.470 1.969 1.543 1.186 0.897 0.546 0.999
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Figure 4. House of quality (HoQ) for voice user interface embedded in Al-infused systems
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