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Figure 1 : Geographical location of Tehran province and suburbs
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Figure 2: An application that can be installed on a mobile phone to collect travel information of passengers
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Figure 3: Data selection and processing diagram
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Figure 4: The overall structure of the research executive model
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Figure 5: Research method modeling diagram

7 Obsolete

8 Redundant

9 Outlier

10 Data cleaning

11 Data transformation


http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

VEOY (licasy AY o jlach a g gseass Jlow ¢ saldl yha sLdd sale sdoliliad \0

Cos s Slgl s, )5 a8 an S 6slS esls g3l osly 53 Ld 8 Jb e 5s g esle sadus 51 S
5033k 350 SO sl s i plsil ) a plBl ol 53 AL 0 RFM Jibe )l (6 K83 S
o ke b (L5 glaesls Gulad 4 pltBl 3 3z ge glosls Jlerle glulis b 5 3 S 0 ol K S Sledib|
S5l Slads slass 5 MO 51 sl Oles e 5 R (O 5l 435k 3000 o Sidr) O 5l a5k 5006
oo Sl Gl esly w0l edd (3LSh slaesls @ x5 b ss S e F (O sl L1S5) 0l
Rl s 28 o 08 S Gl sls slaesls Sleslinal L ls O (512 M S F SR (sle pate dnlons ) st
o L sy e Dles S b e Sl e 5w JWEE Gl et b g et aloes glaesls Al
Sl s s (0K S56) (S35 slas « Recently so3ls RFM L3 5006 05,5 530 5 L alaily s sl
S b Olse bl (sl Laesls cal 5 S pa st e L;,)TCQ S e 3l Gl ls glacsls &S
b on JB el ¥ s 1y lesls )8 s 20l K s JB ele T s lesls )8 S s (DledIb
o arld O laesls Olge 4 A3l addS SIS Sledbl o 51 gl b Sl ol e o8 K0
el 4 s &0 Jole a4 g oS i sde 4 b hle &0 oy slaesls plulis ol Jl- 52
S S 0 a5l asil o s s ol s b S8R S Wl e i Jlse J S LS S
o5 4 esls bome Olos 358 o s Gyl (ST elal ol o ST 1S b 5 5 S
dnlen 3550 15 33k 8 b s L3,85 o Y Sole 4 Nsd e LA |y eesls SPSS Celementine i
el a5 Cd RFM Lol 01 51 O 31 sl S35 L 5 Recently Ol e &b bl 5,8 Sl 3
B o3 pdome 31 2ol e sl B ol 51 g oS (5 alie i 53 Sl ol eslind 5l tass ) ol 3l
Lpd o Bl O slaesls Olge s LSl adls Sl 3 +Y
Sl 5 eslizal b ol plas i oS 658 esls ol S5 OB L Ly hash grose bl
Dbl 53 Ki3 8 35l 3550 SO gy ad g Bus 5030 Ol e 163,50 anllas (oLl ax wlibsls
123 S 13 s p5 slepate pskie p b L e Olg
b 0LL B Kas S haw g ol o Ol o 2 e Sley doole DR b 0l 56w )
eS| 55 e
o Sl s Ko Kan S S aS el o i TR sl sy O [ SS -Y
el 03 S

Sas S by an S Sygm gladaib oy e T M b O sl Ol e =Y


http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

oy eSS Sl sl oSl 31 eslizad b Ol bl i (5581 (5518 05ls

sl (658 e3ls 53 Wesls gl ad gt e S, 5l S oS K-Means Jue olul gl 4l ioean

S ghuadpt gl 5l ol Sl b s S OT Solu o e sl ol 485 D0
Slar 3l 53 b ool baad s 5S1he Olye 4 (bli 03,50 oy 355 00 0 gmims (530 uad 5 A3Le)
S b ol a8 ols 0T 45 ad o S 03ls gad a0l Cd s ad g s Glate BB S0l
U S 4 (Bl L s e slaad e sl Il gy cnl 51 slesle p 5s sl ls | ad s O
3 Hipdie o3l o sty ) 31 S5 0 (Sald) (o35 Ol b ar 5 L Laosls s o 3550 Ao
Waesls 51 (6,8 0eke L LSS 58 53 Ol oo Jls et DS L35 o Jool (sdidr slaadips 5 5 ony
g elsl Slo3 B gy ol 303 Cod o slaad st a1 Laesls Taldime 555 araloms T (610 i 5510
K-Means r;ﬁ))ﬁ\ 03 el e G Wb Ol 4 5 b i Jeol Laesls 3 (g ks s &S S
e ol aad g ST Olge w520 N Ol 51 Bslial &y geas (Sl a5t sl K 48) pae Kl
Isdrs i g5t 5STp0 Lol hmn arasl 5l day sl o arasid it o 505 4 ebilesily sae MK
Sub laad g S1oe aS Sles UL cal s dil oo Ganads baad g2 il ST a5 L5 s o sl

. (Farzanyar and cercone) L s aslsl tiles

k k
. 2 :
arg min X — p,||” = argmin S;| Var S;
! > Dl il ! ;:1 |5l i

=1 XéS{

K-Means S dsles 1) dsles

Formulal: Equation of K-Means technique

Sl 3 el o Sledbl =) Jpa
Table 1: Information recorded in the application

0 S S 530 DD slaas e SleMb sldas RSyl s el b OBl sluws

e Ya¢ Yt



http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

VP Y Glican ) AY o jlac (p geu gty Jlow ((alidl yaa ldd cale (sdslilad VoY

Table 2: Frequency distribution of respondents according to gender
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Table 3: Frequency distribution of data according to the location of Tehran and its surroundings
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Table 4: Frequency distribution according to the type of tourism of the respondents
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Table 5: Frequency distribution of age of respondents
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Table 6: Pairwise comparisons of places visited by tourists and RFM model variables
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Table 7: Pair matrix of RFM variables
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Formula 2: The equation to form the equation machine and calculate the Landa of each group
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Table 8: The maximum landa of each group

X6 X5 X4 X3 X2 X1
YO IEsd RIIEE42ARA YA AR IRVARA R A A IRVAR ARAWY IRVAR-TAY -T2 4

105 8 denloee 350 550 O £ 035 B gl b ollas
o3l a5 Gl U351 Judr
Table 9: Weight of visited places

Sk s e oA Pl g S ool ooz sl

Y OADAY FARARARS JaYYavY OV FYY JePEENE JeYAFE

Al 0 SOk s e ol i el asle (Ll 55 L il
dgj&jlagu»b\j)oul.i.!)f RFM JJ.A Lguw d)j MLN‘L:(:UB\ °}.’.ﬁ)"‘j‘f u:“jjb,ﬁéﬁ .,\,\J)ﬁb

Wb o (Vo) Jadr b pillae s e 035


http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

\ov eSS Sl sl oSl 31 eslizad b Ol bl i (5581 (5518 05ls

RFEM (sla piaze 0350V s
Table 10: Weight of RFM variables

o0 Y /A

o ~— ¥ v~
_Means K-Means K-Means Table . @
-Means = J -

K-Means el N
/ es\ . 4
@ K-Means
= .
+* K-Means
Twostep e e IDv.FN ,
' {D]v. 1D . (ﬁ /
RN v. FN'v. MNMN v, ID =
@/ -~ I~ @ / K-Means
EE RN V. FN K-Means
TwoStep

Table
U’:"'éjﬁ PR e LE)LM: obl:.; Jde K—i
Figure 6 : The implemented research model
a5 dewlee 4.3¢U5\M,FJR Sl e 05 ol b sl Ly s S Clj.ﬁgz.wl OV) Jsdr jo ade §

MLF 3R Gla e wlal 5l adg S 0 Jad opl 5o »;dauy',ﬁé\ﬂ VY S slaissl ol
sl 0lis S dslee 30wl g A S L CLVE 5 old jasiis

CLV,: CLV=WR+WF+WM  auloe dloles

s st 50T i = Y Jsi

Table 11: Cluster analysis table

w5, CLVe R JL FJt, M JL Sllge sl

- R <00 s U3 Yoy
YA 7o ¥e $P i i dil i A
CEVYFAYYY s i s P2 ads V4
CYYYOAYYAS s i s p o 4 5P 13
LYYYYFagYY et b e by ol < Wy

12 CLVe


http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

VY Glicuay AY 0 jlacki p geu giaeuss Jlow ((alid) yia SLdS cale gdolilins \OA
CLv SN TG SE R UPRES
Table 12: Calculations to extract CLV
R-Rmin F-Fmin M-Mmin Sum of RN Sum of FN Sum of MN Cluster
. COAYVEVYY CYYYA CaFYY COAVA L Yore Cluster-1
CAYAYYACYS [ YAYALFD . 2R < VAYA L ATYA Cluster-2
CYYOAMY v F [ YTOYYAIY | o CAYOIVFAY « YVAS CYYoy < YYo¥ Cluster-3
COPYAAFYYO . CAPYYYVYEY [ L 700700404 . RETY Cluster-4
Mmax-Mmin = CYYYVYYEYYY
Fmax-Fmin = COAMYEYYY
Rmax-Rmin = L 09YYAY L FA
R" = M
CAVFAYAACE | Y YFABYFS | L YYYERAqLY
CLV=WR+WF+WM
CLV Wr Wf Wm R' F M'
« FYAY SR FA . YOV FAAYFS | L YYYESAALY . \ \
CEVIEAYYY [ aoYasAas Y | v asrrRAAYY . COVYYAYSY | L FyPYarvesy .
CYYYOAYYA? | « o YAPALPYY [ v e AYD 0900 e ) eYYaNvYY e YAAYOVYAY S | « ¥eFOOOFA « YPAYD
CYYYIFASYY | oV OATAQDY . YOIV LPA | 2 0T AYL S . « VYO

Wm=M"*M"
WF=F"*F"
Wr=R*R"

m'=(M-Mmin)/(Mmax-Mmin)
F'=(F-Fmin)/(Fmax-Fmin)
R'=(R-Rmin)/(Rmax-Rmin)

K-Means  jg; jeolazilbaliss o 5 A5 56 as)s

CISEIESS S

W oo Adss

et

()

At

K-Means %5, 5l eslitad b ol adsr & ot oy 500V IS

12.6

Figure 7: Analytical output of 4 main clusters using K-Means method
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Figure 8 : Pyramid of visiting places

Dl o e p dsdr bl o5l O Sl sl e e 55 IS U s 5 onl &

T CLV as 5 o slaws Jgd VY Jous
Tablel3: The table of the number of each cluster and their CLV

CLVe ,SLe Kas 8 sl i

VA PO F] YV Jsl ad g
VL YIYOAYYAS \4 P
CYYYIFagYY £ Py
CAPYNFAYVY Y pler 4t



http://geographical-space.iau-ahar.ac.ir/article-1-3847-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:32 IRDT on Thursday August 21st 2025

VEOY (licasy AY o jlach a g gseass Jlow ¢ saldl yha sLdd sale sdoliliad \#

CLV _axls L, oA GoS ol dstr 1 V8 Jsi
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Extended abstract

Introduction:

Investigating the most visited places is one of the most important issues in the way of voluntary
geographic data in order to investigate the travel pattern of tourists. Travel pattern recognition (pattern
recognition) is a branch of machine learning. It can be said that pattern recognition is receiving raw
data and making decisions based on data classification. Pattern recognition can be defined as the
classification of input data into known classes by extracting important features. Based on this, people
provide the system with their information that has been collected for a specific purpose. In this
attitude, each person can be like a sensor that observes the environment around him. One of the main
motivations for moving towards such processes is access to a large amount of information and low
cost of accessing accurate sources of geographic information. Therefore, the aim of the research is to
provide a conceptual model that can be used to correctly store the data entered into the voluntary
database and evaluate the travel pattern of tourists in Tehran based on the voluntary information.

and Malek, (2014) Pashaei, in his research titled "Investigation of the quality of voluntary spatial
information from the perspective of the index, with emphasis on the appropriateness index", have
come to the conclusion that voluntary spatial information is a type of information that is voluntarily
provided by ordinary people, without the need for Scientific education is prepared according to local
knowledge. Voluntary spatial data has many advantages compared to standard spatial data, including
easy information access and fast updating. But the quality of these data is one of the important
discussions in this direction. Pashaei and Malek, (2013) in the study of the spatial information
environment of the people of Gostar (features and challenges) have come to the conclusion that the
importance of voluntary spatial data is based on the fact that People, especially the residents of a
place, have the most knowledge about describing their lives, and generally these people are without
mapping knowledge. Unlike standard spatial data that use metadata.

Materials and Methods:

Data analysis (data mining) is a multi-stage process during which the data provided through the use of
collection tools in the statistical sample (community); They are summarized, coded and categorized
and finally processed in order to provide the basis for various analyzes and connections between these
data in order to test the hypotheses. In this process, the data are refined both conceptually and
experimentally, and various statistical techniques play a significant role in the conclusions and
generalizations. Khaki, 2008)) in this section, the collected data has been evaluated. The development
of technology and the emergence of new facilities in the field of the Internet has provided a platform
for the production of spatial data by the general public and voluntarily. In this way, unlike the
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traditional process of data generation, spatial data is produced by each user and made available to
others for free. This phenomenon with the name of spatial information has had a significant impact on
the production and sharing of spatial data, so that every person can be both a producer and a user of
spatial data. VGI is a rich and valuable source of spatial data that allows users to visualize the world
based on their perception and perspective. The data of the present research was extracted from the
SQL database which was stored using the voluntary information of the users. For the purpose of this
research, about 300 samples were extracted from this database and provided to the researcher.
Findings and Discussion:

Clustering of the most visited places is one of the most important main steps in creating and
establishing a tourism management system with tourists. In the pyramid of the most visited places,
four data sections have been identified, which are:

- Recreational - tourism places

- Cultural and historical places

- Religious and pilgrimage places

- Social places

- Scientific and economic places have a very small share in visits.

The pyramid of the most visited places in the travel pattern of travelers of Tehran is a tool to drive
tourists to tourism and leaves the choice of the desired place to the tourist. Tourists can register the
places according to their interests and level of satisfaction with the lowest cost and the highest
satisfaction. With the determination of the average CLVe of each cluster, it is possible to form a
pyramid of the most visited places based on voluntary data provided by tourists in the mobile phone
application, and this pyramid has four platinum sections. Gold, silver and copper were formed.
Conclusion:

Based on the results of this research, in the survey of 304 places visited by tourists, 103 places without
repetition were divided into four groups based on R, F, and M variables, and based on the place
valuation pyramid, platinum, gold, silver, and copper groups were formed. Valuations are determined
based on the most visited level in Tehran.

Interpretation of the first cluster: the places located in this cluster, a long time has passed since the last
visit, the repetition of the visit is low, and the duration of their visit is very long. Therefore, they have
a good level of visits.

Interpretation of the second cluster: the places located in this cluster, a long time has passed since the
last visit, the repetition of the visit is low, and the duration of their visit is very long.

Interpretation of the third cluster: the places located in this cluster, a long time has passed since the
last visit, the repetition of the visit is low, and the duration of their visit is long.

Interpretation of the fourth cluster: the places located in this cluster, not much time has passed since its
last visit, the repetition of its visit was average, and the duration of its visit was short. Each of the
clusters has 3 main characteristics R, F and M and based on these 3 main variables the visited places
have been checked.

In fact, the characteristics of the newness of the places: R is the time interval between the last place
registered by the tourist and the end of the information registration period in the application.
Repetition of visited places: F is the number of places that a tourist has traveled in a certain period of
time. Duration of visiting places: M duration of visits made by tourists.

The first cluster: in the group of platinum places, this group includes 27 places and 40 visits were
recorded in the time frame of this research. These places have the most visits based on the CLV index.
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The second cluster: There are silver places in the group. This group includes 19 places and 38 visits
have been recorded in the time frame of this research. This group of places has had fewer visits than
the first cluster.

The third cluster: in the group of silver places, this group includes 44 places and 146 visits were
recorded in the time frame of this research.

The fourth cluster: in the group of copper places, this group includes 13 places and 70 visits were
recorded in the time frame of this research.

Considering the positiveness of all three variables R, F and M in this research, the calculated CLVe is
a positive number, and in other words, any place with a higher CLVe is more valuable for tourism. In
the division of the visited places, which consists of four main parts: religious, recreational, cultural and
historical places and scientific places, the priority of the tourist's choice in visiting the places is the
recreational part, then the cultural-historical part, then the religious and pilgrimage part, and in The
next part was social. Although in AHP weighting, religious places have received the most points, but
when the RFM variables were effective in data mining and their weight was multiplied by normal
data, the above mentioned places were prioritized.

Therefore, recreational places and cultural and historical places have had the highest priority in the
visits made by tourists of Tehran province in the research period, it has been used to determine the
type of places in clustering. It goes without saying that each place has its own ID, which is used in the
ID clustering of each place, and the reason for using the place ID was to identify the type of places
visited in data mining.
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