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ABSTRACT: ChatGPT-like generative artificial intelligence technology has many possibilities to be embedded in user
interfaces and smart home systems. The work aims to explore the application innovation path of natural user interfaces in
smart home systems by analyzing the regulatory influence mechanism of the generative artificial intelligence technology.
First, according to related literature, characteristics of the generative artificial intelligence technology, key influencing
factors of smart home systems and natural user interfaces were summarized. Secondly, the quantitative dimension of the
generative artificial intelligence technology was formed through factor cluster analysis. Finally, the hierarchical regres-
sion analysis method was used to test the moderating influence mechanism of the generative artificial intelligence tech-
nology between the natural user interface and user experience. The generative artificial intelligence technology had three
quantitative dimensions, namely learning ability, intelligent personalization and context awareness. In addition, it had a
positive moderating effect on interface quality, interaction modalities and user experience, but its moderating effect on
system security and user experience was not significant. The significant moderating effect of the generative artificial in-

telligence technology suggests that its integration into natural user interfaces may be a proven path to applied innovation.
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However, the role of security in improving user experience has not yet been enhanced, although the generative artificial

intelligence technology offers considerable driving potential for application innovation of natural user interfaces. But it

also shows that security could be one of the potential areas of major future research.
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Tab.2 Statistical results of basic demography in
formation of respondents (N=523)

FRAE SR &0 B A%

b % 282 53.92
P & 241  46.08
18~25 107 20.459

26~35 116  22.18

RS 36~45 100  19.12
46~55 98  18.738

56 Ll 102 19.503

W LR 95 18.164

oLk 108  20.65

HH K K2 134 25.621
A 94 17.973

LS 92 17.591

B ChatGPT 26 12 261 49.904
ARG TEREAR ® 262 50.096
JEHAK 109  20.841

S A St AT g KTk FE 96 18356
R T T :ﬁﬁ 111 21.224
BTk FE 92 17.591

e 115  21.989

Ae# AN F U 108  20.65

XA N TR BEH AEY 103 19.694
AR ABRRIERE —K 94  17.973
ESP=RES WEL 105 20.076
B 113 21.606
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Fig.1 Cluster analysis
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Tab.3 Comparison of variance differences of clustering categories and renaming

REEINTT NI CPEERER)

STl -E- 43 e 4 7
e FHET 200 1 (n=45) 2551 2 (n=34) 251 3 (n=48) P
Hh e 3.60+0.69 1.71+0.97 2.75+0.96 45438  0.000%*
Z=23fe ez 3.51£0.69 1.41£0.56 2.63+0.91 74.829  0.000%*
JuEE 3.4440.76 2.24+1.07 2.65+0.91 18.578 0.000%*
FH P g As 2.64+0.61 2.29+0.58 3.63+0.79 44,450  0.000%*
a1 higiiFed 2.64+0.71 2.41£0.61 3.63+0.57 44.723  0.000%*
1 P 2.89+0.88 2.53+0.66 3.75+0.70 28.720  0.000%*
PR A B 3.56+1.27 1.88+0.91 2.48+1.25 20.836  0.000%*
R SO R84 3.56+1.32 1.68+0.73 2.15+1.13 31.764  0.000%*
F 3 3.71+1.16 1.85+0.78 2.08+0.96 43.964  0.000%*
. * P<0.05, ** P<0.01.
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Tab.5 Reliability and validity test

AR )+ T LR RS HL[HE  Cronbach o
HF 1 W¥r2 HWFr3 HWr4e KWFs H¥Fe6
o IQ1 0.316 0.119 0.045 0.076  0.065 0.803 0.771
ST
(10) 1Q2 0.179 0.104 0.124 0.133 0.098 0.812 0.745 0.829
1Q3 0.307 0.133 0.133 0.018  0.136 0.767 0.736
IM1 0.730 0.120 0.041 0.186  0.032 0.146 0.605
ZH I M2 0.769 0.036 0.035  —-0.035 -0.064 0.255 0.664 0.850
(IM) IM3 0.877 0.106 0.073 0.043 0.093 0.179 0.828 ’
M4 0.839 0.091 0.072 0.096  0.091 0.169 0.763
EE SI1 0.015 0.074 0.832 0.052  0.071 0.110 0.717
(sD) SI2 0.129 0.096 0.875  -0.030  0.040 0.076 0.800 0.850
SI3 0.048 0.075 0.883  —0.055 0.087 0.068 0.802
e Al SS1 0.111 0.013  —0.017 0.862  0.088 0.101 0.775
(5S) SS2 0.031 0.080  —0.077 0.835  0.068 0.072 0.720 0.817
SS3 0.096 0.107 0.065 0.831  0.001 0.021 0.716
et AL GAIl 0.066 0.156 0.101 0.044  0.835 0.077 0.744
(GAD) GAI 2 0.014 0.170 0.053 0.004  0.819 0.104 0.714 0.816
GAI 3 0.047 0.123 0.046 0.113 0.835 0.068 0.734
UX1 0.048 0.781 0.064  -0.016  0.252 0.105 0.692
JEENak N Ux2 0.137 0.834 0.061 0.103 0.144 0.032 0.750 0.839
(UX) UX3 0.022 0.831 0.091 0.056  0.079 0.157 0.733 '
UX4 0.133 0.745 0.060 0.085 0.053 0.054 0.589
FRAEARE (BEReHT) 5.359 2511 2.262 1.769 1.578 1.120 -
T ERPRI% (EFEHT) 26.796 12.553  11.311 8.847 7.888 5.598 -
By 2R/ % (BEFEHT ) 26.796 39.348  50.659  59.506 67.395  72.993 -
FRIEARME (JERS)E) 2.910 2.735 2.330 2.245 2.240 2.138 -
LR/ % ()G ) 14.550 13.677  11.651 11.224 11202  10.689 -
BRUF MR % (EfkfE ) 14.550 28227  39.878  51.101 62304  72.993 -
KMO 0.822 -
EREERIE 4853.823 -
df 190 -
P 0.000 -
6 AHAAIEZHFEAERERES APEREZ EHET R
Tab.6 Moderating effect of GAI between 1Q and UX
o PR 1 R 2 AL 3
B t P B B t P B B t P B
W 2756 12.95 0.000"" - 2.886  14.075  0.000"" 2.890 14.18  0.000"" -
M 0.113 2.217 0.027 0.109 0.116 2367  0.018" 0.112  0.113 2316 0.021° 0.109
SI 0.100 3.148 0.002™" 0.135 0.073 2370  0.018" 0.098 0.066 2.142 0.033" 0.088
SS 0.016 0.610 0.542 0.026 —0.002 —0.065  0.949 —0.003  0.002 0.097 0.923 0.004
1Q 0.207 3.995 0.000"" 0.200 0.146  2.893  0.004™ 0.141  0.139 2.760 0.006" 0.134
GAI 0.171  6.770  0.000™" 0281 0.160 6.292 0.000™"  0.263
IQ x GAI 0.102 2.819 0.005" 0.114
R? 0.115 0.188 0.200
P8 R? 0.109 0.180 0.191
F F (4,518)=16.905, P=0.000 F (5,517)=23.862, P=0.000 F (6,516)=21.476, P=0.000
AR? 0.115 0.072 0.012
AF F (4,518)=16.905, P=0.000 F (1,517)=45.835, P=0.000 F (1,516)=7.945, P=0.005

e AR N PRLS ; * P<0.05 , ** P<0.01, *** P<0.001,
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AN TR BE B AR R4 5 H P R 5
22100 AR 7 2550 A 5
FEAE R AL X R G S P R 6 22 TR A 9 7
ER A, AL 1 R RGER B B E M
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Yo oe e R e R . B 2 WoR, AR AT X
PR EAEAE B 2 mHLHl (=0.281, P<0.001) .
R 3 “SIx GAL” s H I EIH R ECh 0.10, H
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RT EBRRXAIERBAEZEAXNSAPEKR Z 889785 50
Tab.7 Moderating effect of GAl between IM and UX

. B 1 B 2 R 3
oa=c}
B t P B B t P B B t P B
R 2.429 11.968 0.000"" - 2781 1379  0.0007" - 2795 13.90  0.000"" -
SI 0.100  3.148 0.002"°  0.135 0.073 2370 0.018  0.098 0.073 2402 0.017°  0.099
1Q 0.207  3.995 0.000°" 0.200 0.146 2.893 0.004" 0.141  0.138  2.737 0.006"  0.134
SS 0.016  0.610 0.542 0.026 —0.002 —0.065 0.949 —0.003 —0.001 —0.054 0.957  —0.002
M 0.113 2217 0.027 0.109 0.116 2367 0.018°  0.112  0.119 2430 0.015° 0.115
GAI 0.171 6770 0.000" 0281 0.166 6.577 0.000"" 0.273
IM X GAI 0.082  2.138 0.033"  0.085
R’ 0.115 0.188 0.195
JH# R 0.109 0.180 0.185
F 1§ F (4,518)=16.905, P=0.000 F (5,517)=23.862, P=0.000 F (6,516)=20.784, P=0.000
AR? 0.115 0.072 0.007
AF F (4,518)=16.905, P=0.000 F (1,517)=45.835, P=0.000 F (1,516)=4.570, P=0.033
TE: AR MH YRR ; * P<0.05 ** P<0.01 ***P<0.001
x®8 ARAAITHMARERSERSHPERR Z 6 /ET
Tab.8 Moderating effect of GAl between Sl and UX
5 PR 1 Y 2 A 3
B t P s B t P s B t P s
WH 2388 13.319  0.000 - 2.634 14984 0.000" - 2,647  15.123  0.000"" -
1Q 0.207 3.995  0.000™" 0200 0.146  2.893 0.004™"  0.141  0.132 2,599 0.0107  0.127
IM 0.113 2217  0.0277 0.109 0.116 2367 0.018  0.112  0.124  2.527 0.012 0.119
SS 0.016 0.610  0.542 0.026 —0.002 —0.065 0.949  —0.003 —0.003 —0.101 0.919  —0.004
SI 0.100 3.148  0.002”  0.135 0.073 2370 0.018"  0.098  0.079 2.564 0.0117  0.106
GAI 0.171  6.770  0.000”"  0.281  0.159 6.231 0.000™"  0.262
SIxGAI 0.064 2451 0.015  0.100
R? 0.115 0.188 0.197
P R 0.109 0.180 0.188
F F (4,518)=16.905, P=0.000 F (5,517)=23.862, P=0.000 F (6,516)=21.079, P=0.000
AR? 0.115 0.072 0.009
AF F (4,518)=16.905, P=0.000 F (1,517)=45.835, P=0.000 F (1,516)=6.010, P=0.015

T AR P RS * P<0.05, ** P<0.01

, *¥** P<0.001,
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344 HEMANTHEBEARERSLE2ESHP K
5 22 [ B4 18 5 20007 A 56
1At AT X RS bS5 P AR 2 a] i)
FHER T, B 1 Bk, REREWRA R
BB M (P>0.05), XEEME AN IR AR B
MR, REL MW T PRI S 4R

SR, MR 2 Wox, EIERT, Al Al
X PR ATY SR AEAE 5 1 3R 43 A7 AR R] 1) 8 2 52 ma L
il (p=0.281, P<0.001) . A 3 1 “SSxGAI” &
H IR ENE R B0 0.285, 1H P>0.05, X R T A4 AL
K AL X RGEL M5 PR Z R0 E A
WE, WE9,

*9 ERAAIZRRAERGREMESAPER Z BHE TR
Tab.9 Moderating effect of GAl between SS and UX

- PR 1 B 2 B 3

B t P i B t P B B t P i
R 2.075 10.95 0.000"™" - 2373 12,695  0.000"" - 2375 12.709 0.000°" -
1Q 0.207 3.995 0.000°" 0200 0.146 2.893 0.004™" 0.141 0.148  2.930 0.004" 0.143
M 0.113 2217 0.027”  0.109 0.116 2367 0.018" 0.112 0.115 2340 0.020" 0.111
SI 0.100 3.148 0.002™" 0.135 0.073 2370 0.018"" 0.098 0.070  2.286 0.023" 0.095
SS 0.016 0.610 0.542 0.026 —-0.002 —-0.065 0.949  —0.003 —0.003 —0.111 0.912 -0.005
GAI 0.171  6.770  0.000™" 0281 0.173  6.841 0.000™"  0.285
SS* GAI 0.024  1.189 0.235 0.047
R? 0.115 0.188 0.190
i R 0.109 0.180 0.180
F F (4,518)=16.905, P=0.000 F (5,517)=23.862, P=0.000 F (6,516)=20.136, P=0.000
AR? 0.115 0.072 0.002
AF F (4,518)=16.905, P=0.000 F (1,517)=45.835, P=0.000 F (1,516)=1.414, P=0.235

T AR RS * P<0.05, ** P<0.01, *** P<0.001,

4 g
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