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Analysis of User Acceptance for Indoor Parking Location
Services using Mobile Sensor Data
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Abstract

This study proposes a cost-effective indoor parking location detection system utilizing smartphone sensors to
address the high installation and maintenance costs of conventional camera- and sensor-based systems. A structured
user survey identified drivers who frequently forget their parking locations as the primary user group, with
gender-based tendencies in service needs observed, suggesting opportunities for tailored service design. Key features
such as automatic parking location recording, multi-vehicle management, and personalized interfaces were found to be
essential. The proposed system is expected to reduce operational costs and carbon emissions, which may contribute to
aligning with Environmental, Social, and Governance (ESG) goals. Future research should focus on integrating public
safety services and developing scalable, subscription-based service models for sustainable smart mobility.
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Table 1. Participants for survey

Proportion

Category Frequency (%]
18~19 6 3.1
20~29 73 37.8
Age 30~39 48 24.9
40~49 37 19.2
50~59 24 124
Male R 477
Gender Female 101 52.3
Gyeonggi 46 238
Seoul 42 218
Region Incheon 14 7.3
Daegu 13 6.7
Daejeon 11 57
Housing Apartment 139 72
type Detached house 31 16.1
First floor 58 30.1
Second 3 »3

Parking basement level

Deeper than the
second A 17.6

basement

gz QAFsAH B4 AvEw, ¥
A%, A4 10178(52.3%), H49 92H(47.7%) .2 Y
Bt} Uole] 79, 1841~204 H|TE 678(3.1%), 20
A~294] 73%(37.8%), 3041~3941 48%(24.9%), 40
A~494  3798(19.2%), 5041~5941 249(12.4%), 60
A~694 47(2.1%), 7041~794] 17(0.5%) -2 e}
Wtk AT A9 A7) 467(23.8%), A& 429

(21.8%), VA 14%(7.3%), W7 1378(6.7%), WA 11
4(5.7%), FF 1078(5.2%), 45 107(5.2%), A 9
H(4.7%), BT 8%(4.1%), %—% 89 (4.1%), A& 79

(B.6%), A 47(2.1%), F5 4HQ2.1%), 29 33
(1.6%), AF 278(1.0%), AF 1%4(0.5%), =4 19
(0.5%) 2.2 UeRsth FAPE S 49, olFE 139
5(72.0%), L9t & 319(16.1%), 1 9] 7|t 3
(7t 05~1.0%)2 Yebgth AF A ¥ F249
A% A 139 58%(30.1%), A 2% 439
(22.3%), A 25 °|A 349(17.6%), 71EF F¥(Z&
1.0~15.5%) 2 Uebstth A of o5 49, 1t
Afr 1017%(52.3%), 2HF e 618(31.6%), 2t &
fr 2978(15.0%), 3t °1d A& 29(1.0%) 22 e}



132 2k A dolEl® BEE A B3 97 Aulzs] A FEE BA

Wk AHF AR WIRY] A A ud AR 66T
(34.2%), T 3~43] A& 58(30.1%), T 13] ©]
A 249(124%) 02 UET FaF AE Sle
HEo] 749, A9 ¢k 9 122%(63.2%), TF 9o
5479(28.0%), AF 91 178(8.8%)F UEhgt). of
EYAOlA AR o7 S, AR 14978(77.2%),
AHE QF 3 449 (22, 8%)°i Ve
oy M A¥w Yo, FA FH, AF

g ARG HIETE o EeAeld A o 9t &%01
Ae 7Fee AAEHH, o] & v o R o &Aool
A AR -l i ASA EAs APE F
Iv T83 712 AR &8F F Yk

322 HlolH A 2 £x|3}

dole] 3 2 &4 9 HeHE +3% F,
o]Z AHP BAd] 33l ez Axgsact A
B2 = HFF folEs 543 HolgHz W3
a5l Yo ](Age)t 20~29A", '30~39A]'9} 2 W
TE 1,2 o= HMEASIATh o FASH A,

Hn

FA o), AF B OB ST £Xsstel, AHP
BAS 54T 5 J=S 20

323 AHP &4 7|9 A&

AHP(Analytic Hierarchy Process) £4] 7|H2 T
71 JAAAS Q3 W o g ZF 7= 7k A
2 TAEE Wlshs d AR £ dTlMe
dole ¢35 9 #45 B3 59 dHeoldE v
o2 99| 71EE HluwElRen, 7 7|E 2t 4l
A Zo5E Hristy] 98] Auivla 3 F(Pairwise
comparison matrix)e T3 AiRlaE 7 7]
Fol & 7] Hls| drit FRIAES Bt
= WA O R XPHlon, o] Fof 74 7]EE Tt
&St AHP  EMlAe I3

-4 E(Bigenvector) S 83t
-X<=9 WE)(Priority vector)S AFE3} =
boAgEla 8o 8 dBRAES A4S f]?‘fﬂ
4 A4(CI, Consistency Index)?} L&A W&
(CR, Consistency Ratio)S AAFFITHA (1))

TAE
(Eigenvalue) 3}

;&
-

ru9 b o%N

Amaxin _ C]
A (D AHP 244 559 o

7] el AREEH, F-E o o] fEk(A maX), g
9] A(m), T2 A(RI, Random index)E WHIE
o= A AL A, A, w1257, 4
& 0446, CR S 03082 UETE o]= Yukz o
Z 3EHe 7IFACR < 0.H)E 2¥ B9
T AHP &4 Adfele SHY WY FFo] &
A oujgitt. wepd B A a4 A g
SHAE 13T FaUt Stk

B dolxes "eld 719k 94 oy 4 7]
‘ﬂﬂr HAYY 2ds 288k AREARY] 91A] Hlo
El9} P55 e do|HE XSt 53] AHPS}
ANOVA(Analysis of Variance) 7]5-S H©] E1 224 7]
Hog ARGSt] AREAF &7 AR 4
F3la, A4 2% 19 3%F 98 i}o]
Aot Fak A Mulzo] Qlo} Fa3dt 7]
st7] 98, Avin PEES ARSI
AR FAF ARE U Aol M
Fo® IR ol Tl Fab AA AHIzF
8 I8 AR Hetd = AT ool wet
7]*«] NEAE AFEE 3 JE 229 A7
Ao R AT A sjystal ol 7o
ofEjA el Lo WS AtstGit

L HN e H>
g

_‘
1% tlo

ofN F
ko
ot

e

411 4 7129 Bdd 85 =

f
re

2 ApddE 4 @9 Aol weh At
2 a1 2k dolg 43 2 24
£2 T 59 23 olmAolt 9 7129
JUld SRS WG A%, Ed 34 dAE



Journal of KIIT. Vol. 23, No. 11, pp. 127-138, Nov. 30, 2025. pISSN 1593-8619, eISSN 2093-7571 133

ko
b
ﬂllm it
o>4
oﬁ, o
_lzi
[ o
fu -
o
ﬁ\(ﬂ
QL
o 32
o
_'EL
N O
L
o>4
é
_>E,

G Aol 4% EAE
shsic. 0}?4191 gl gEe old 71 7&4

AUH FLEE AZLHOR AN
1wy Wy, |
1
w— 1 Woyp,
_ 12
4= : Wy, (2)
111
_wln Wy, Wiy,

a4 48 24 wz‘ﬁ‘:— i% jY] diE SRS
Uehie, olelel AtiHla @E AdsE 4 71z
b FREY Aolg HolET ofFe Ao 24
7

A% 71%0] e /120 § F25 3
ofm)aiet,

__|
o
A&

412 AT 7FA A

Pairwise Comparison Matrix for All Criteria (Full Survey Data)

14
- 1 332 1.92
g
T
g- 030 1.00 0.71
]
2- o052 1.41 1.00
&
o8
a - 022 0.15 1.01
o
T
2 op
g8=8- o023 0.62 0.25 0.45 1.00
=
c&
=3
T
2%
§- 020 0.17 0.95 0.12 0.42
g
3y
28- 011 0.30 0.52 0.22 0.23
€35
= o
o c
2% - 024 0.14 1.13 0.12 0.50
£g
S8- o085 031 3.96 0.43 1.75
23
! \ i ! |
Age Gender Region Housing Parking

Type

Floors
Criteria

[
Vehicle
Ownership

Aol AEe S
o) olg3tel 7 /)%
%3

o o A4re 4 (3T

AN ¥,

.
E=E59

o2 IfFEE
HZ 7FA7t
3 FHE

G)

N
=

We 7 12 AEANE Uehils Wl
W L s = nhe,
9 FHE uRow 52

ox
=

rir

> na
ol rlr
B
=
k!
o
Y
©
a

it
b

4 0]30.68%, ‘Ti} HXlE 9!% 738’ 20.45%%
Ueht 7 F83% 7o R
F HF gRE 1534%E T3 YA Anlx

Aol el 88 YIS vIAE V& 7 Sty
= Yebsrh

0.25

2.30

0.20

1.00 411 117

0.13 0.24 1.00 2.57

0.46 0.85 0.39

i '
Forgot
Parking Use

'
Vehicle
Usage

% 2 Moid|waH
Fig. 2. Pairwise comparison matrix



134 Eukd AA dele s 43 2

= 2 7|7<I:|4 7cOI:

Table 2. Importance of each criterion

No Criteria Importance(%)
1 Age 8.77
2 Gender 30.68
3 Region 361
4 Housing type 472
5 Parking floors 767
6 Vehicle ownership 15.34
7 Vehicle usage 8.77
8 Forgot parking 20.45
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