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ABSTRACT

After arranging the general usability evaluation criteria of existing VUI researchers, this study verified
how appropriate these criteria are for AI VUI specialized in navigation and the priority of their suitability.
The VUI used in this study was analyzed through a survey from a total of 195 Chinese users after
analyzing the navigation VUI used in China. As a result of the analysis, the usability evaluation criteria
of the navigation VUI were extracted from three sub-factors of 'task accuracy’, 'function satisfaction’,
and 'information reliability” in verifying conformance with general VUI evaluation criteria. With the recent
advent of self-driving cars, safety and response speed are becoming very important, so Chinese users
also ranked responsiveness as the top priority in VUI design, and the importance was also found to
be high. Also, both men and women have the highest reactivity and the lowest multiplicity. VUI requires
a convenient and natural interface to understand the intention between two objects through usability
evaluation and verification in order to have effective interaction between humans and machines.
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Researcher Usability evaluation items
ISO 9126-1 functionality, reliability, usability, efficiency, maintainability, portability
learnability, efficiency, memorability, errors, satisfaction—>portability, reality, control,
Nielsen(1999) consistency, accuracy, immediacy, efficiency, accessibility, error frequency & degree,
help
Jordan(1998) guessability, learnability, experienced user performance, system potential, re-usability

-> rating scale: effectiveness, efficiency, satisfaction

Anderson & Shapiro

(1989) . . .
into existing operation

easy to use, easy to learn and teach, easy torelearn, easy to unlearn, easy to avid
harm, easy to support, easy to audit, easy to share within group, easy to integrate

Kihyung Hong(2008)

learnability, efficiency, memorability, errors

Jongdeok Kim

effectiveness, productivity, safety, satisfaction —> functionality, reliability, usability,
(2009) efficiency, maintainability, portability

Myeongheum Yeoun,

Jihyang Kim(2020) connectivity

leadership, substitutability, redundancy, personalization, customized evolution,
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Table 2. Categories for usability evaluation,

Usability evaluation items Definition
. The properties associated with the system’s response rate to the
. Reactivity (V1) , . .
Efficiency user’s behavior are consistent and fast.
Shorten(V2) Users can simply finish their desired tasks.
. It askes again about important tasks to prevent users from making
Proactive(V3) . .
mistakes in advance.
Accuracy Error Detection(V4) It provides visual and audible guidance to the user for errors that
have already occurred.
Transparency(V5) It Prowdes a transparent, reliable and secure way of how data is
utilized in the service.
Meaning Comprehensibility(V6) | Physical information can be understood by real users.
User Leadership(V7) It can interact with the system as desired by the user.
Multiplicity (V8) ;t tcifr?e perform more than one task simultaneously or crosswise at
Flexibility ’
The process of learning a user’s usage patterns allows them to
Custom Evolution(V9) | understand the user’s question intentions and perform the necessary
tasks.

. . . It is possible to predict how would happen if a user do something
Consistency Predictability (V10) based on the user’s past experience interacting with the system.
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Table 3. Result of exploratory factor analysis (EFA),
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< dnpy kA w " ¢ QEA), AR F
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ARE HAA AR oA F UEA)>FHA
(V5 tolEjEo] Aul 2o &85 HA 0 digh
Hala AT F Ade G FAS AT
1>>cﬂ5 7 (V10, olE P5& 31 oD A F
et dES 8 F dsAP>LES {li}*é V9, A
|29 AE YEE olsfsta g B3 E T3
g F A=A)>THEA(VE, 3 ®of| 271 ©]4 94 2+

& BN B Ao £YT 5 YEA) Lo

KMO'’s sample fit(MSA) test 0.913
Approx x° 1721.357
Bartlett’s test of sphericity test df 45
» 000
"p<.05, “p<.01, p<.001
Variable Commonality Factor

1 2 3
V3 528 919 -.590 =707
V4 721 867 -.622 -.736
V2 849 844 -576 -.734
V1 760 123 -.444 -.611
V9 157 556 -.968 -.668
V10 959 639 -.830 -.673
V8 187 501 =702 -.557
A\ 499 192 =712 -979
V7 943 .803 =725 -.858
V5 709 136 -.734 -.851

Factor name Task accuracy Satisfaction level of function Information reliability

Egenvalues 6.704 1.035 458

#Extraction Method: CFA(common factor analysis) 3 Rotation Method: Oblimin
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Table 4, Priority among usability evaluation items (N=195),

Variable V1 V2 V3 V4

V6 \¥ V8 V9 V10

M 1.6205 1.5385 1.5795 1.5846 1.5026

1.5282 1.5385 1.0923 1.2103 1.3538

SD 17963 .83870 719793 79091 85177

81416 78799 | 1.10840 | .96959 .88103

p<.05

Table 5. Correlation between usability evaluation items (N=195).

Variable V1 V2 V3 V4 V6 V7 V8 V9 V10
V1 1
V2 6617 1
V3 637 a7 1
V4 646" 704" 808" 1
V5 522 658" 684" 633"
V6 602" 7217 693 727" 834" 1
V7 578 706" 7147 741 i .840™ 1
V8 .309™ 467" 464" 467" 595" 540™ 562" 1
V9 386" 500" 5157 558" 683" 655" 661" 673" 1
V10 467 620" 5727 582" 634" 658" 697 579™ 793" 1
#xp<01
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