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Abstract

Background  The accelerated digital transformation of airports has led to the expanded introduction
of self-check-in kiosks. However, due to specialized procedures and interface different from typical
commercial kiosks, digitally vulnerable groups such as the elderly and foreigners face greater accessibility
challenges. Recently, with the enactment of the ‘Digital Inclusion Act’, conversational artificial intelligence
(AI) technology is drawing attention as a new alternative. Accordingly, this study aims to empirically
analyze the usability problems of existing kiosks and explore the necessity and applicability of introducing
multimodal conversational Al

Methods Through a literature review, the status and trends were identified and design observation
elements were defined to establish the foundation for analysis. A total of 48 actual users at Terminal
1 of Incheon International Airport were video-recorded and analyzed using the AEIOU(Activities,
Environments, Interactions, Objects and Users) framework for both qualitative and quantitative insights.
These findings were further supplemented through intercept interviews, and in-depth stakeholder
interviews were conducted to comprehensively identify overarching issues and structural problems.
Results The investigation revealed that the visually centered interface structure led to user errors
and information recognition failures, with low success rates being particularly evident among elderly
users. Various pain points were identified, including passport scanning failures, button recognition failure,
confusion in interpreting a seat map, and misunderstandings regarding mobile check-in. The findings
suggest these issues could be mitigated through multimodal guidance.

Conclusions  Based on the analysis of actual user behavior and both qualitative and quantitative results,
this study confirms the necessity of introducing multimodal conversational AI and explores its potential
applicability. This can serve as foundational data for enhancing user experience and ensuring inclusive
accessibility in airport self-service kiosk systems. Furthermore, the study holds potential to contribute to
the future expansion of voice-centric conversational AT automation services in airport environments.
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Table 1 Incheon Airport Self check-in Kiosk usage records
bl 2020 2021 2022 2023 2024 2025(1=27)
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Table 2 Fast Travel Program
=5 F2II5 U 8%

O1Z40| MZAFH2EHOIIA TH7 |2 2R 30| &/ BHIY/ 71243 SO MEMH|A ES Sl @8BS

Check-in AAB uT

=

Bags Ready-to-go O{ZH0] A2 2l/HMER IFHS ML X2|E = A=S +~5t=E L t—.i_-*éct‘ﬂ B 2 S EOMHIAZ X2
=

=
Document check 210 22101 % 4181 1 i el Aoy

Flight re-booking %“8—7| K|S/ FA 20| LS AL 01240] 7|2AF S Sl AAR Mo fst MER BESH &S
Self-boarding SE7| S A B2 H7[ok= & Ql0], ESA0|EES SitolH AS2= 22180ls X2

o Ho
Bag Recovery +ot2 24 Al, 512 7H2E{0f Ti7[5t0 M 05h= EAf Q0] W/ 2HfY/ 71243 S8 St H&5H M1

www.aodr.org 215



FETF T A= 1471 =5l 3ol &9 XS 83 BAFE AF AR AquX’E F3f
ot AL Au AR w27 B384 9l om(Park and Park, 2023), AHTATIFFAR= o4,
AR, FAE APde] T S5, §SACIE 55 €2d5WHoE S0 & e AUEHRA
(Smartpass)AH] A5 Al3-5k2L dth(Incheon International Airport Corporation, 2025).

2.3, "HE[ZE QIE|HO[A =
YR Q7T 7|49 gt 25& fof 8, &, WA, S, % 5 F 7HA ol oS AR
AE A B2 0 2 ARGAZE A4l Al A gt HHA 0 2 AR S YEHT = Y58 ot A A" AAE xR
gt o= theFet AREAY] FEA S ok, WA FAlo Hidt oy 8 A, BT AR AEE 0 R/RE
TAaA7+= @371 JtkLee, Ryu, Choi & Koo, 2024). AETARAoA 112 716t He| R QI Ho] A
NZy, A7y, 20 AAA, &4 5 ohFe 74hg E8ste] 2@ ol AlstE AR FEE ATk,
A B REREE Foldl gom o3l dlHHolAE YORE AUESZ fojdE, AFat AAA o],
W5, AEHRJIHE 5 vheFet 4 ool A8 7Hsd AR dSoty, Al 7]&9] HAdY w2y v
1535 Ao]th(Ahn, and Park, 2025). Kim, Nam and Kang(2022)& tha}d Al9} 22 7]&0] AZAH|A
719230 EYE A9 AR QRE S| UEEE Y S Yokl AASkSTH

2.4, =Ll Ul 710|=
B A 7|9 AT ARRA A Hgke g (NIA, 2024)0| A BFxgt V|2 A3 35 Ul

A5 A B A AT A
o

7to| =’ & Fastget. of7]ol 7] AT UL AA A] &40k

Table 3 NIA Kiosk Ul Principles
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Table 4 The 7 Principles of Universal Design
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Table 5 Hardware Components and Observation Elements
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Table 6 Digital UX Components and Observation Elements
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Figure 1 Overview of the Investigation Plan
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Table 7 Five Categories of the AEIOU Framework
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Table 8 Kiosk Model Types
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Table 9 Self-Check-in Kiosk Process and User Actions
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Table 10 Heuristic Evaluation of Digital UX(GUI)
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