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Abstract. Cross-cultural religious tourism is computational to promote cross-
cultural communication and understanding according to impression distance. Our
motivation to implement semantic search with an emotion-oriented context into the
proposed system is to realize global tourism recommendations expressed in different
cultures. The objectives of this paper are (1) to find the religious places by using the
tourist’s emotional distance, (2) to find similar religious places not only in the same
culture but also in the different cultures with the tourist’s emotional distance
calculations. Experimental results demonstrate the feasibility and applicability of
this method.
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1. Introduction

Nowadays, from a quantitative perspective, and in general terms, Tourism Industry is
one of the economic sectors that is growing increasingly all over the world, according to
the United Nations World Tourism Organization (UNWTO)[1]. Low-cost travels make
new tourism industry. In several globalized social phenomena, people across the world
can easily exchange ideas and values whether they are in different environmental,
technological, cultural, or economic settings. Consequently, this exchange has enabled
the circulation of massive knowledge amongst people to understand one another better
and this has hugely boosted tourism.

We aim to recognize an emotional context in religious places. We provide a function
for tourists to find impressions for tourist places. Numerous studies have proposed
various methods for information retrieval using “Kansei” and semantic computing.
Semantic computing is an important approach to analysis and information retrieval. The
function using emotion finds the essential features related to an impression context,
assisting tourists to find the desired places. The described of the Mathematical Model of
Meaning (MMM) [2] [3] for emotion-based information retrieval and emotional based
retrieval system. MMM has proposed a meta-database knowledge system with a new
search method of semantic associative [2] [3]. In those studies, semantic-searching in
sensibility and measuring the impression were realized in semantic spaces. In the
Mathematical Model of Meaning [2] [3] [4] [5], an orthogonal semantic space is created
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for semantic associative search. In the impression distance in semantic search system,
our method is using a vector space and realizes calculations on relationships between
place-data mapped in semantic space and emotion.

This paper is organized as follows: Section 2 shows the overview of our impression
distance search system for cross-cultural religious tourism and its key technologies.
Section 3 shows the implementation of a prototype system. Section 4 presents our
experimental results of the implemented prototype system, and the conclusion and future
work in section 5.

2. Impression Distance Search System

This paper proposes cross-cultural religious tourism, with computations for promoting
cross-cultural communication and understanding according to impression distance. Our
motivation to implement a semantic search with emotion-oriented contexts is to make
global tourism recommendations expressed in different cultures. The objectives of this
paper are (1) to realize a system to find the religious places by using the tourist’s
emotional distance, (2) to realize a system to find similar religious places not only in the
same culture but also in the different cultures that have the same tourist’s emotion.

2.1 Creation of Kansei Spaces

A Kansei space of religious tourism is connected for impression distance. A Kansei
vector space K is created as p+4 dimensions by the impression which expresses religious
place name, image, latitude, longitude, and p impression words of religious tourism as
shown in Figure 1. The matrix is defined as Kensei vector space K;, when i define
cultural (i=1, 2, 3,..m). In the row, vector data T;;(j = 1,2, ...,n) composed and their
impressions are registered.
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Figure 1. A Kansei-Tour Vector Space
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2.2 Cosine Similarity

Cosine similarity measures the cosine of the angle between two non-zero vectors of an
inner product space. This similarity measurement is particularly concerned with
orientation, rather than magnitude. In short, two cosine vectors that are aligned in the
same orientation will have a similarity measurement of 1, whereas two vectors aligned
perpendicularly will have a similarity of 0. If two vectors are diametrically opposed,
meaning they are oriented in exactly opposite directions (i.e. back-to-back), then the
similarity measurement is -1. Often, however, cosine similarity is used in positive space,
between the bounds 0 and 1. Cosine similarity is not concerned, does not measure,
differences is the magnitude and is only a representation of similarities in orientation ([6]

(7.

The Cosine similarity measurement begins by finding the cosine of the two non-zero
vectors. This can be derived using the Euclidean dot product formula which is written
as:

A+B =||4|||[B] cos &

Then, given the two vectors and the dot product, the cosine similarity is defined as:

A‘B ; AiBi
WA~ & o
i=1 i=1

In other words, the cosine of the angle between two vectors is the inner product of
the vectors, after they have been normalized to unit length. If A and B are frequency
vectors for impressions, a higher relate impression will have a long vector and a rarely
relate impression will have a short vector, yet the impression might be synonyms. Cosine
captures the idea that the length of the vectors is irrelevant; the important thing is the
angle between the vectors. The cosine ranges from —1 when the vectors point in opposite
directions (6 is 180 degrees) to +1 when they point in the same direction (0 is 0 degrees).
When the vectors are orthogonal (8 is 90 degrees), the cosine is zero. With raw
impression vectors, which necessarily cannot have negative elements, the cosine cannot
be negative, but weighting and smoothing often introduce negative elements.

Cosine Similarity = cos 8 =

3. Implementation of a prototype system

To recognize an emotion context, the impression distance search system realizes a
function for the users to express their impressions, such as interesting, clam, elegant, etc.,
for religious tourism places in the same culture or different cultures. This function finds
the most essential features related to emotion contexts, given as the user’s impression of
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the religious place queries. The overview of this system is shown in Figure 2. This system
consists of 3 processes: (a) Data aggregation, (b) Space creation and integration and (c)
Data retrieval and querying. The procedure of proposed idea is represented in Figure 2.

(a) Data aggregation (b) Space creation and integration (c) Data retrieval and querying
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Figure 2. System overview and operating procedure.
(a) Data aggregation

In the process, we apply information on the religious places by using digital documents
and traveler reviews from 48 travel websites. Then we using text mining, such as tf—idf
to filtering and frequently words, to find impressions of the places. Moreover, the images
of the places have been used to find the meaning of the places.

(b) Space creation and integration

After that, we select useful data to create impression space and media space and
integrated both spaces into semantic space.

(c) Data retrieval and querying

We use cosine similarity to find the places that have the same impression or close to in
the same culture or different culture by ranking..

4. Experiment results

To clarify the feasibility and applicability of our method, we have implemented our
impression distance search system for temple datasets. In experimental study, we use 10
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Thailand temples located in Bangkok area, 10 Japan Temples located in Tokyo area, 10
Finland churches located in Helsinki area and 13 emotion contexts as dataset. We set
retrieved result by ranking that can be (1) show the Thailand temples /Japan temples
/Finland churches by using emotion context, (2) show the temples in the same religious-
cultures that has the same emotion context and (3) show the temples in the other two
different religious-cultures that have the same emotion context by queries.

4.1 Experiment 1

10 Thailand temples were collected and people were asked to judge the implied emotion
of each temples. Table 1 is the result of impression words which were extracted from
answers for Thailand temples. We also calculated the precision and recall to evaluate the
retrieval performance of our method (illustrated in Table 2). The total precision is 63%
and the total recall is 72%.

Table 1. Experimental results of emotion detection for 10 Thailand temples

Detected Emotion

C1 Cc2 C3 C4 C5 [ofi} Cc7 Cc8 c9 c10 c11 C12 C13
03 0.2 02 038 04 0.7 04 05 05 038 04 03 04
0.6 04 02 038 02 038 0.5 0.6 038 038 0.1 0.8 0.1
0.5 0.4 0.1 0.3 0.5 04 0.6 038 03 038 0.1 0.8 0.1
0.3 0.3 0.1 0.4 0.6 03 03 0.3 0.3 0.3 02 0.3 04
0.2 0.1 0.3 0.3 0.6 0.1 04 03 03 0.4 0.6 0.3 02
0.6 0.5 0.1 0.4 0.4 0.7 0.6 0.8 0.3 0.5 0.3 02 0.1
0.4 0.2 0.3 0.3 0.5 1 0.6 0.6 0.9 0.5 02 0.8 0.1
0.4 0.1 0.4 0.3 0.6 0.1 03 03 03 0.5 0.7 02 02
0.1 0.1 0.2 03 0.4 04 02 0.1 03 0.6 04 0.1 04
0.7 0.5 0.1 0.7 04 0.1 0.9 0.9 0.8 04 0.2 0.7 0.1
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C1= interesting, C2 = mysterious, C3 = rural-like, C4 = relaxed, C5 = calm, C6 = unique, C7
elegant, C8 = precious, C9= faithful, C10 = historical, C11 = quiet, C12 = bustling, C13
commonplace.

Detected emotion means implied emotion of religious places which were detected by our system

Table 2. Retrieval performance for Thailand temples

c1 c2 ©c3 c4 C5 C6 C7T C8 CO CI0 C11 C12 C13  Average
P'e(f/':)"’" 100 75 429 625 50 100 50 80 50 60 571 571 40 63.43
Recall (%) 857 60 75 100 75 100 50 667 333 75 667 80 667 71.85

To start with Thailand culture, we select impression keyword as “calm”, similarity
places as “Wat Arun”, Similarity Thai to Japanese as “Wat Pho” and Similarity Thai to
Finland as “Wat Suthat”, shown in Figure 3.

The impression distance search system shows the result of Thai temples that relate
to this impression by queries. As shown in Figure 4, the closest to the impression of
“calm” are “Wat Benjamabhopit”, “Wat Traimit” and “Wat Suthat” that has 0.6 in
similarity. On the other hand, “Wat Pho” has 0.2 that means this temple is not good place
to visit if the tourist wants to calm.
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Figure 3. Selected impression and Thailand temples.

Similar THAILAND TEMPLES by emotional keyword

calm

Wat Benjamabhopit, 0.6 sg iy 54, %5 Wat Mahatat, 0.4

Wat Traimit, 0.6 Loha Prasat, 0.4

Wat Suthat, 0.6

ARgE.

e
Wat Phra Kaew, 0.5

Wat Prayoon, 0.4

. 3] Wat Saket, 0.5

Wat Pho, 0.2

Figure 4.Thailand temples by “clam” impression.
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Figure 5 shown Thailand temples that give the tourist feeling the same emotion as
“Wat Arun” that means if tourist knows “Wat Arun” well and want to find the other
temples in Bangkok that given the same impression with, this system give you the
answer. Figure 6 presents Japan temples that give the tourists feeling same as “Wat Pho”
in Thailand.

Similar THAILAND TEMPLES by cultural emotion

‘Wat Arun

AR

Wat Phra Kaew, 0.860098521320848

ﬁ Wat Suthat, 0.823114166243583

; x J.H
5 | /1
1

1
R IR R Wat Mahatat, 0.813535458090091

| Wat Saket, 0.807939461228252

Wat Pho, 0.892320921699544

H Loha Prasat, 0.880033619286353

Figure 5. Search results of Thailand temples by similar to “Wat Arun” impression.

Wat Benjamabhopit, 0.793018107041637

Similar JAPAN TEMPLES by cultural emotion of thai-> jpn:
Wat Pho

B Nezu Shrine, 0.921431005970514 ™ Yushima Seido, 0.846516271191554

Zojoji Temple, 0.891401186183794 Fukagawa Fudoson, 0.834234860030707

Sensoji Temple, 0.887071980626918 Meiji Shrine, 0.82254 1699985767

Sengakuj: Temple, 0.79901354724880]
Yasukuni Shrine, 0.864851667717843

Tennop Temple, 0.797299614683226

Yushima Tenjin, 0.849246112763128

Figure 6. Japan temples by similar to “Wat Pho” impression.
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Figure 7. shows Finland Churches that have the same impression as “Wat Suthat”.
Even though Finland churches and Thailand temples are not the same religion, this
system can find the emotional distance by using context.

Similar FINLAND TEMPLES by cultural emotion of thai->finn:

Wat Suthat

Figure 7. Search results of Finland churches in the same impression as “Wat Suthat”.

4.2 Experiment 2

In a similar way, an experiment was done with Japan temples. The detail results of
temples retrieval are shown in Table 3. The precision and recall of information retrieval
are shown in Table 4. The total precision is 70% and the total recall is 68%.

Table 3. Experimental results of emotion detection for 10 Japan temples

Detected Emotion

id

C1 C2 C3 C4 C5 Cé6 Cc7 Cc8 C9 c10 c1 C12 C13
1 06 03 05 02 0.6 0.1 02 04 0.6 06 0.4 06 0.1
2 03 0.1 0.1 02 0.1 0.5 02 03 0.6 02 0.1 08 03
3 04 0.1 03 0.6 0.3 0.2 0.3 03 0.6 0.7 0.3 04 0.1
4 05 0.1 0.7 0.6 0.8 0.9 0.2 03 0.8 05 0.8 03 0.2
5 0.6 0.4 0.7 0.3 05 03 03 0.4 0.5 0.7 0.4 0.4 0.1
6 02 0.1 03 0.4 0.1 03 0.1 0.1 0.5 02 0.1 0.1 0.3
7 0.1 0.2 0.1 02 02 07 0.1 0.1 0.5 03 0.3 05 03
8 04 0.1 05 0.6 07 03 03 02 0.6 05 0.2 05 0.1
9 04 0.2 03 0.3 0.4 03 02 02 0.6 05 0.4 04 0.1
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0.3 0.1 0.3 0.5 0.6 0.5 0.1 0.1

Cl=interesting, C2 = mysterious, C3 = rural-like, C4 = relaxed, C5 = calm, C6 = unique, C7 = elegant,
C8 = precious, C9= faithful, C10 = historical, C11 = quiet, C12 = bustling, C13 = commonplace.
Detected emotion means implied emotion of religious places which were detected by our system

Table 4. Retrieval performance for Japan temples

c1 Cc2 C3 c4 C5 [of5} c7 c8 Cc9 c10 c11 Cc12 C13  Average

Precision
(%)

Recall (%) 66.67 40 50 100 62.5 100 25 50 75 60 50 100 100 67.63

100 40 40 100 100 100 3333 2857 100 75 60 75 60 70.15




P. Nurarak et al. / Cross-Cultural Religious Tourism with Impression Distance Search System 303

This experiment from the Japanese site, shows the Japanese temples by using an
emotion context and using Japan temples. In addition, by select Japan temples will show
Thailand temples and Finland churches that have the same impression distance. Figure 8
shows the selected emotion and Japan temples. Figure 9 show the result of “elegant”
impression.

SELECTBY KEYWORD

Keyword

elegant v

Submit

SELECT BY SIMILARITY
Keyword

Meiji Shrine v

Submit
SELECT BY SIMILARITY - JPN to Thai
Keyword

Tennoji Temple v

Submit
SELECT BY SIMILARITY - JPN to FINN
Keyword

Yasukuni Shrine v

Submit

Figure 8. Selected impression and Japan temples.

Similar Japanese TEMPLES by emotional keyword

elegant

Yushima Seido, 0.3

ﬁ‘(’asukum Shrine, 03

.
Nezu Shrine, 0.3 wa— o gall Temple, 1

g Sensoji Temple, 0.2
& Tensneji Temple, 0.2

Figure 9. Japan temples with “elegant” impression.
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Figure 10 shows Japan Temples that have the same emotion context with “Meiji
shrine” and Thailand temples that have the same impression as “Tennoji temple”
represent in Figure 11
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Similar Japanese TEMPLES by cultural emotion:

Meiji Shrine

hﬂ
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o i 48850812233 )
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—
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— L Yushima Tenjin, 0.729038812461772
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Nezu Shrine, 0 $05806179302429

Figure 10. Search results of Japan temples with “Meiji shrine”.

Similar THAILAND TEMPLES by cultural emotion: JPN-> thai

Tennoji Temple
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Figure 11. Thailand temples similarity with “Tennoji temple”.

B Wit Phio, 0.797205614683226

N

Wat Mahatat, 0.692327576920841

Figure 12 shows Finland churches that have impression distance close to “yasukuni
shrine”.
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Similar Finland TEMPLES by cultural emotion of jpn-> finn:

Yasukuni Shrine

Uspenski Cathedral, 0. 854558421220092

Mlammmrﬂ Kirkko, 0.850111061255733

Saksalamen Kirkko, 0.884433283044192

L Mikael Agricolan kakko, 0.871485481548488

¥

% Helsenki Cathedral, 08701 54278004511
- KER

Kallwos kukka, 0839283

Teolon kirkke, 0. 565042111468804
Mkmpm Elappels, 0.7841437874629194
‘ Temppelaakion kakke, 0. 7568592 78159787

Figure 12. Finland churches similarity with “Yasukuni shrine”.

19794

Fobanneksenkarkke, 0 865486377060733

4.3 Experiment 3

The similar tasks were done with Finland Churches as well. The detail results of emotion
detection are shown in Table 5. In addition, the precision and recall were calculated as
Table 6. The total precision is 61% and the total recall is 75%.

Table 5. Experimental results of emotion detection for 10 Finland churches

Detected Emotion

id

C1 C2 C3 C4 C5 C6 Cc7 C8 C9 C10 C11 C12 C13
1 0.5 0.1 0.1 02 0.6 0.3 0.6 0.6 0.7 0.7 0.5 0.3 0.1
2 0.5 0.1 0.1 0.5 0.5 0.9 0.6 0.6 0.8 0.6 0.4 0.5 0.1
3 0.7 0.4 0.1 0.3 0.3 0.7 0.1 03 0.4 0.1 0.2 0.3 0.2
4 0.3 0.2 0.2 0.3 0.4 0.3 0.6 0.6 0.7 0.6 0.5 04 0.1
5 0.6 0.3 0.1 02 0.8 0.8 0.4 0.5 0.5 0.3 0.8 0.2 0.2
6 0.5 0.2 0.1 03 0.4 0.3 0.5 0.5 0.4 0.3 0.4 0.2 0.2
7 0.3 0.1 0.2 0.3 0.3 0.3 0.4 03 0.7 0.3 0.4 0.2 03
8 0.2 0.1 03 03 0.3 0.3 0.3 0.2 0.5 0.2 0.5 0.2 04
9 0.2 0.2 0.2 03 0.4 0.3 0.4 03 0.7 0.4 0.4 0.2 03
10 0.4 0.1 0.1 0.2 0.4 0.3 04 0.4 0.5 0.4 04 0.2 0.2

Cl=interesting, C2 = mysterious, C3 = rural-like, C4 = relaxed, C5 = calm, C6 = unique, C7 = elegant,
C8 = precious, C9= faithful, C10 = historical, C11 = quiet, C12 = bustling, C13 = commonplace.
Detected emotion means implied emotion of religious places which were detected by our system

Table 6. Retrieval performance for Finland churches

c1 Cc2 C3 c4 C5 Ccé c7 c8 c9 Cc10 c1 C12 C13  Average

Precision
(%)

Recall (%) 66.7 75 100 100 60 100 80 80 50 66.7 75 50 75 75.26

80 60 50 429 75 80 80 66.7 40 66.7 429 50 60 61.09

Figure 13 shown the keyword in impressions and Finland churches that have been
selected. The result of “historical” impression shown in Figure 14.
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Submit

Figure 13. Impression and Finland churches

Similar FINLAND TEMPLES by emotional keyword

Historical

Uspenski Cathedral . 0.7

Kallion kirkko . 0.3

Mikael Agricolan kirkke . 0.3

Johanneksenkirkko . 0.6

Kampin Kappeli. 0.3

P

- = Helsinki Cathedral . 0.6

Lauttasaaren Kirkko . 0.2

LEEF M

Tempaeliaukion kirk

Saksalainen Kirkko . 0.4

Figure 14. Finland Churches with “historical” impression.

Finland Churches that have the same impression with “Temppeliaukion kirkko” shown
in Figure 15 and Figure 16 shows the Thailand temples that have the same emotion
distance as “Kallion kirkko” and Figure 17 Show Japan temples that have the same
impression with “Saksalainen kirkko”.
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Temppeliaukion kirkko

Temppelaulee kikke, 1

umwan. 0.871400841748062
m Helinki Cathedral, 0. 357362652636936

Kallzon loirkko, 0.8418804853 12961

-'.loolw karkks, 0.51483005318459

Similar FINLAND TEMPLES by cultural emotion:

I -
Mikael Agricolan kirkls, 0. TERITOTIOTIISES

Faksalamen Rukks, 07663539001 2562

ﬂlmmﬂu Kirkko, 0.7T64002639367832

P

% Uspensia Cathedral, 0. 73985081 4648609

Jekarsekyenkirideo, 0.736543178622221

Figure 15. Finland churches similar with “Temppeliaukion kirkko”.

Similar THAILAND TEMPLES by cultural emotion: finn-> thai

Kallion kirkko

= Loka Prasat, 0 821268581424471
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s 2t Traimat, 0. $05400611 521338
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T\A-'I| Benjamabhopdt, 0885430665 166171

g

ﬂ?ﬂd Plera Kaew, 0ESTST2E360452935

M st P, 0 55210060 4681647

r "
ﬂ“‘u Prayoon, 0533311006145159

Figure 16. Thailand temples with emotion distance as “Kallion kirkko”.
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Similar JAPAN TEMPLES by cultural emotion of finn->jpn:

Saksalainen Kirkko

Yushima Tenjin . 0.836226314454660

Sensoji Temple , 0.786818721300288

= s s
Dan kuni Shrine , 0.884432283022192

Fukagawa Fudoson . 0.876902428259473

Figure 17. Japan temples with emotion distance as “Saksalainen kirkko”.

5. Conclusion

This paper proposed the impression distance search system for cross-cultural religious
tourism by presenting a variety of emotional responses from different cultures. We have
described the main features of our research: (1) a culture-dependent metadata extraction
method function for cross-cultural religious analysis and search. (2) a cross-cultural
computing mechanism to represent the variety of emotional tourism interpretations from
different religious-cultural with impression. As future work, we will extend the number
of various application systems integration with symbolic essences database to improve
cross-cultural tourism experiences with cultural color-analysis methodology [8].
Moreover we will using “Kansei” and semantic computing to new research for realizing
knowledge sharing and mutual learning on global environmental issues.
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