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Fig.1 The extraction method for emotional landmarks for large malls based on UGC
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Tab.2 Hierarchical Clustering Algorithm for
Landmarks

18: for j=1,2,..,q—1 do

19: M@, j) = d(Cy., Cp);
20: M(,i") = M@%));
21:  end for

23: q=q-1

24: end while
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l:for j=1,2,..,m do
3: end for
4:for i =1,2,...,m do

5: for j=12,..,m do
6: M, j) = d(ci x;);
7: M(,i) =M(,j),
8: end for

9: end for

10: g =m

11: while g > k do

12: 3R R B RO KPS SRR CL AN G
13: Ci* = Ci* U C]*

14: for j=j"+1,j"4+2,..,q do
15: C] = Cj—l

16: end for
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Fig.2 Emotional landmark salience evaluation index
system
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Tab.3 Index values for salience evaluation of selected landmarks

ZFR S,

S, S,




X, X, X3 X, Xs X X, Xg
LOUISVUITTON  0.63 0 609 143 4.1 213 3 3
CHANEL 0.81 1 528 90 35 187 3 3
GUCCI 0.86 1 403 82 160 3 3
LOEWE 0.74 0 76 20 68 2 2
MiuMiu 0.65 1 103 24 3.1 164 3 1
Celine 0.79 1 89 16 2.4 179 2 1
BLANCPAIN 0.87 1 4 0.5 36 1 2
AudemarsPiguet 0.78 1 4 0.3 64 1 2

WHEEE 1.3 W57, 4 fE AR RI=1410, — M W F CR=

WK% AHP . CRITIC ¥} CRITIC-
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HIFHATH 7, 19 B E KRR AE R A =
8.740. —FMEFEIRCI = 0.106, FEHL—FiE

0.075<<0.1, i —E M. RfE, WiE
CRITIC V£ HE, FIH A (13) X5 By
b3 FE PP FR AR A AT AR AE AL AL B,
HAR (4. (15 HFHEFEUNE. &5,
FHAX (16) 52)1% K bR 22 EIFN 48
PRI ZE A RUE

R 4 EEMbR B2 FLEN R AR AL E

Tab.4 Weights of indicators for evaluating the emotional landmark salience

X, X, X; X, Xs Xe X, Xs
AHP (%) 620 276 3206 1692 1765 1582 382 477
CRITIC (%) 1052 1334 1905 967 1030 1210 1288 12.14
L5 (%) 836 805 2556 1330 1397 1396 835 845
454 CRITIC-AHP [Z5G AL E T 45 25 o bn B 27 B B RS HAR X B

R, RS B E A T
sum = 0.425, + 0.55,, + 0.08S,

amn

It 25 PR ARAS 20 VA — AL S5 R, ol
FRARN R E VP EE R, Wk 5 Pos.

RS Aoy HUbR R FE ZR AP 45 2R

Tab.5 Comprehensive evaluation results of the salience of selected landmarks

E S wiS; wpS;  WwsS; wuS, wsSs weSe W;S;  WgSs Seum
LOUISVUITTON  0.053 0.000 0.256 0.133 0.140 0.140 0.084 0.085 0.889
CHANEL 0.068 0.081 0256 0.133 0.140 0.140 0.084 0.085 0.984
Guccl 0.072 0.081 0256 0.133 0.140 0.140 0.084 0.085 0.988
LOEWE 0.062 0.000 0.128 0.067 0.070 0.070 0.042 0.042 0.480
MiuMiu 0.054 0.081 0256 0.067 0.140 0.140 0.084 0.000 0.820
Celine 0.066 0.081 0.128 0.067 0.070 0.140 0.042 0.000 0.592
BLANCPAIN 0.073 0.081 0.000 0.000 0.000 0.000 0.000 0.042 0.195
AudemarsPiguet  0.065 0.081 0.000 0.000 0.000 0.070 0.000 0.042 0.258
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Tab.6 Results of stratified landmarks
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Fig.3 Multi-scale representation of emotional landmarks in indoor navigation maps. (a) Landmark representation

in the indoor map with 1:50. (b) Landmark representation in the indoor map with 1:25. (c) Landmark

representation in the indoor map with 1:10. (d) Landmark representation in the indoor map with 1:5.
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Abstract: User emotions have a significant impact on spatial attention, spatial decision-making, and spatial
memory. Emotions associated with landmarks can improve navigation efficiency while enhancing users'
cognitive map abilities. Previous studies focused on the role of emotional landmarks in navigation, but few
studies paid attention to landmark extraction methods in complex indoor environments. In this paper, we
propose a quantitative model of salience to automate the extraction of emotional landmarks in large
shopping malls based on user-generated content (UGC). Firstly, we obtain user comment data of a large
shopping mall using web crawler technology. Second, we conduct the sentiment analysis of user
comments based on SnowNLP and extend the results to landmark cognitive salience. Then, we combine
the Analytic Hierarchy Process (AHP) and Criteria Importance Through Intercriteria Correlation (CRITIC)
to calculate the weights of indoor landmark salience indicators and construct a quantitative evaluation
model of emotional landmark salience. Finally, we extract hierarchical landmarks using hierarchical
clustering algorithms, design multi-scale indoor navigation maps based on hierarchical landmarks to meet
user cognition, and verify the usability of the landmark extraction method through user experiments. This
work can promote indoor navigation map design standardization and provide a valuable complement to
intelligent indoor navigation services.
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