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' Ordered Weighted Averaging
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" Male " <1day

" Female " [1-3] days

Income " [3-5] days

" <200000R " [5-7) days
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(" [1000000-5000000]R POIs

" [5000000-15000000]R " Historical

" >15000000R " Recreational

Age " Religous area

C <20 " Sport area

" [20-40] " Cultural

" [40-60]

C >60 @
Nﬁl K.N. 1 n}i

Sl pasd jolioas ol 1yl ks 9590 Gledlbl 39,5 (Suig Sl lap 8 51 (o1 Loaiges :F b

-0l (hgel adge aSids Lansgi oads adgi adly
g Gl a3y Lo j0 Wao alm o (pl o abonles
Lo g oS (ol Bl 0 (B350l 5l 69,5551 e
90 Ohlee 4y iy oo el A el sonS S8
Aonil )0 D gmod Ll Ly Wlge Al jo Uas

Gk 39l A b9l 9 (> -
Blg slosls (59, 00 S Jb3900 b LIS £9,0
a5 jslate oy a5 5T Gl o5l iz ol
AV o5, 2l slmosls ay ou S S S
sloosls (g9, aS i lod o a2 plas


http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1 ]

[ DOI: 10.61186/jgit.10.4.1]

(=5, ¥ S g (5 Y du (699,54
3 099 VO slas a2 1S5 5L Ve jo 05,65
-t jelated s o ba 8 § Lo b slaasy
SaSh (B aSl le el e SsSa y0g0
Sloss 9 uu})ﬁ—’ Sloss ‘5‘)_' 03— ‘H‘)Ja 6Lb
a5 jehilen .ol sael (V) Jgax o calizes sla )l S5
" obes ) El (e pae Sl 998 oe 03

RV}

S0 Slelbl (59ld | wdigo — pole oy s

1o | yliwo) @ plg2 o lod @ o> Juw

= B jsb 4 ousS SIS asls (LS >y
259 g (598 L5 45 age aSied S 4y
39> LS )3 S oo addsi g pliges 5 Cuslosy
@dgr el oy 0a S SUSE pl plo sl i
- SSas 0,55 5L 5l eolan il Ly wge a5 g ools,l )3
99 e gl hjgel cpl .ol ool bigel 0sisS
Sy sleosls (59, (9> @l &5 (Slej B, 4l
i gl bl codly aslsl g Jols sus
Sylore oy odelawds RMSE) Gl o (uSiko
S2) Y o L Baes sl a0l SO g5l patds

Al <0 091 g A sl ol )y ydi ) Jgu

R RMSE S5 slass lodg e Sl
- AAOE <)+ +YOFYA vY Y-
« AQAY e e YYOFY Y. YO
- AAAE <o+ FOAVY YA Y.

U‘ )l OOLO.A_MJ“.I 9 LS)LA.AJ@AM p.u)9_<.” )l oolaz_ul

.J.(b&‘so uLu.u usLL.o um 9o Ls‘)'f

b oy p-F
st b 0 1) (6, 850,5 Bdle 550 blis (B) S

510000 520000 630000

B G

D e e bl
Al sl )5
e sl

e
o —
. el
.
. s
e
W A e
J‘\JI
s

- — —
03628250 14,500 21.750 29,000

(A


http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1 ]

[ DOI: 10.61186/jgit.10.4.1]

cglin o 55 S Seuagl piu Sy jlurat

UlySan g Silolu Gl iy j

ati glazal,
D sas il el e 5 j0e bl
s sl S
sl
X

L . oy
e 5 385870015400 23,100 30,800
s

S
3

()

3970000
3970000

S1000 520000 530000 40000 000
ati sleal,

@ oot silu gasnt e 350 blis

alisee sl p)l8

3,850,700 15.400 23.100 30.800
e —— — 125

)
P99 et a8Med jg0 b (g (Jgl Lol aBMed jg0 bLE (o (solpuiny aBMled a0 b S (I O i


http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1]

[ DOI: 10.61186/jgit.10.4.1]

78 w08l s Gl pbgeline 5 ganades 4
YWAFND To3l0 o oo (g5l szl w18 ploxil 4
il (Shg 4 azgil (goleiday (29, 50 Ll [VAs
Ao g0 bl arogs g parseds (6l @Y 4y 4Y
] o2l 48

(09 o9 Limosls a azgil oloiinn g, (V
oald o ils &ygo o |y sl slraiogs &l Sl
S,ls ddlais 5l cawlie

Ol L e 5l 4l sla Sy 4 ax 5L (Y
0dd (55l marels glaasgs &l Sl ools g
el 8 L ST olidog ;0 a8 5 lasgzg 5 aele;
dalgs a3y T4 Vb e b Sl eols jo5es
5 Olhvgas a5 olosls 59, Joo (sl a
ail asie LS A Bdles g0 blii g s )|
sl hgy ol ‘_;.ol Cudgasme .l (g5lwools LB
aS cewl Vb cdo b hilo sl ol slaosls
5 b @l jlesls (pal (SisSz (um Dlindo
28,5 anlyS 1,8 4z gis e S ms e

ST 6 )en Ly gdiod ol (oleiiny P9,

Sz A i, amad S pled el oo ialej]
O U asaisles Ll 5l g asls |y 6, Kas 5 adl>
Coro ol dwlors polde .aied wly 39250 SY g
el 00 oé‘o&'u (Y)Jjb o wy 9

oSle ;S 4ogi Slapiums bl b Olgie @
doy Ver Ao F L daz o ailoads &3] (V) Jgus
S5 g (sZg b Como (Jaedy JBb SS005
Lot dine) ;0 (i Slidiod 0 F L sl
el TAD B /PO 03L 0 Saoy

polie do )0 duslie Hlog o3 (F) JSi 4 a4l
as )9.|£:.|LA.® .C/.w‘o..\.AT Cono 9 u.u.u)?-’ "5MWL")
7ol A 4z g5l (ool ) Hhy Dl ol Sgpie

05.,..:‘5«: oo )JOLM U"" u‘).:)w

S0 Slelbl (59ld | wdigo — pole oy s

1o | yliwo) @ plg2 o lod @ o> Juw

& S 4o =0
5 97 Gl oledlblg,5ld (5 S Lo 50l
Sl Gk 5l Gl 5l yee ledlbl 4y (o s
soad ool Saog slapiaas B o Slolpiiy
235> 50 $5 555 sla bl Ll cnl yo ol
el Canlosds oy Moyl 5 lSe e
ObNe S de gl &ygods ool &3] sladal e
42y il (el maalie 4 g WBboo (6, K50,5
i (g (6 5)S i o (53b5
sl oo it 5 (S2 9 d9sseleda Ol Woe
o G (nl )3 9800 gne Lo)9iS golad]
“od LAl ad Sarog wh)esdl So (B
Lol 5o apogi Uilsi oo a0l o2y,65)l
Ol e S 1) (el O jgody (6008
o Ll 55 (6, 555,5 ¢ 50,5 Cepan] allio
Ol S F ol a8 cl & jaocplas Gudod (g4l
SLeMbl s 0 S oo plcd piaw ;0 @l
Pl Jslos 5 (g slacm )l 5 50,3
G 5=b0)5 She 5l il Cuz 1) 055 (5l pazels
S 4 53 5ol /503, 53 S n ol
-aSD Sl D08 az g b asl S o)
Silg—ard § SSE Gl Goos sl Lo
lwosls Lwly cpl jo 0,0 0g2g ) ,l5 Slolgriny
LI VE il 6,5 50,8 iliss Fev 4y Logy o
bl Grizred aBZ8L )3 eaiiS nlete 5 (6999
Sl S (i Smphl 00 (jgel S
Sz LS ¥ gl oad (il pasd X835
wono el dw ol @l b))l 83,5 (o)
TVVOF Sl cds ey F Lo g idian
5 s goiacgLs, ol anay 1) TPAEY 5 15E N5
A2 o lid 8 gas s VA
I o S cl Sl Sy 6l sl allie
Dilo o ploie Ko Slallas

i b 9ol g5lwears sloanl s )0 bgee ()
ooy 55)1 51 (S Logos 45 awlodds soliul 4y 65


http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

B35 jSocuogs i Sy (5 jlurasi

5L o5

UlyS0s g Slobw (ol caiyj

gy § o ool duwlmo polio :Y Jguz

Y
. b 9 G| > < a > 9— I | > < a .
mm o R R R EY Bl B K P =l Bl =t el b=l S Rl e (R0 AN IRl IRl I ol IRl I IR IRl 3 IR BN
| | < < < a - a” > 9 — o |3 | |9 | < b B 9 - | < — | % 3~ 3 < a
> | < > > N LN > > > > > | > > > N XN > > > N | NN > > > N > LN >
LS
o 3~ Z |l | e < a” 3~ 3~ a g . a’ - 3~ - - * 3~ 3~ — < > < < < a” * p<]

[ £2-2T-G20Z Uo Jraemus 1| wouy pepeojumoq ]

[TT70T TOVT'SE968002 T'TO0T'0Z :40Od ]

1™

[T¥oTuble8TTo0T 104 ]


http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1]

[ DOI: 10.61186/jgit.10.4.1]

S0 Slelbl (59ld | wdigo — pole oy s

1o | yliwo) @ plg2 o lod @ o> Juw

F sl g gy como (sl yiol sy (uSSleo :Y Jgu

oo IV 0F
F lse 1ENEY
AR
A
1A
A
15
o
1f-
Al
AR
AR
e L R e O s s O I I R [ st e s [ R I I |
i T e T T T e T e e Ts T T T s T T s T T e s T e s e e e T I
AR R KK XK R KRR KRR KRR KK KRR KKK KR KRR R
! 1% T | = = o .o 3 }_ -_I :l :_" _, ' T ; : 1— ,' :' : : ""_ ';'l' ,
| SSENE g ERSAT FEERTIEgT

[/]

[2]

[3]

gy 9 o s (el sy olie w0y Lo logas i S

N. Moshtaghi, H.Vahdat nejad, and M.
Ghasemi Gol, "Provide context-aware tour
guide system for group tourists,” Journal
of Tourism Planning and Development, 6,
no. 23, pp. 59-76 ,1396 (Persian).

A. Heidari Nik, and M. Talei, "Development
of a Web GIS-Based recommendation
System for Tourism," Journal of Space
Planning and Planning (Lecturer of
Humanities. Fall 2012), 16. no 3
(consecutive 75 ); pp.J41 -159
1391(Persian).

N. Neysani Samany, M.R. Delavar, N.
Chrisman, and M.R. Malek, “An ontology
for Spatial Relevant Objects in a Location-
aware System: Case study: A tourist guide
system*,  World Academy of Science,
Engineering and Technology, vol.63, pp.
878-884, 2012.

[4]

[5]

[6]

&y
G.M. Harshvardhan, M.K. Gourisari, S.S.
Rautaray, and M. Pandey, “UBMTR:
Unsupervised Boltzmann machine-based
time-aware  recommendation  system”,
Journal of King Saud University -
Computer and Information Sciences, in
press, 2021.

J. Bobadilla, F. Ortega, A. Hernando, and
J. Alcala, “Improving collaborative
filtering recommender system results and
performance using genetic algorithms”,
Knowledge-Based Systems, vol.24, pp.
1310-1316, 2011.

H.S. Chiang, and H. Tien-Chi, “User-
adapted travel planning system for

personalized schedule recommendation”,
Information Fusion, vol.21, pp. 3-17, 2015.

X. Cal, Z. Hu, P. Zhao, W. Zhang, and J.
Chen, “A hybrid recommendation system


http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.936.9236&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.936.9236&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.936.9236&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.936.9236&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/pii/S1319157821000197?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1319157821000197?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1319157821000197?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1319157821000197?via%3Dihub#!
https://www.sciencedirect.com/science/journal/13191578
https://www.sciencedirect.com/science/journal/13191578
https://www.sciencedirect.com/science/article/abs/pii/S1566253513000705#!
https://www.sciencedirect.com/science/article/abs/pii/S1566253513000705#!
https://www.sciencedirect.com/science/journal/15662535
https://www.sciencedirect.com/science/journal/15662535
http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1]

[ DOI: 10.61186/jgit.10.4.1]

cee B0 gy (55803 58 JSou0gs it Sy (6 jluratb

UlyS0s g Slobw (il iy j

with many-objective evolutionary
algorithm”, Expert  Systems with
Applications, vol.159, 2020.

[8] K Kabassi, “Personalizing
recommendations for tourists”, Telematics
and Informatics, vol.27, pp. 51-66, 2010.

[9] D. Almazro, G. Shahatah, L. Albdulkarim,
M. Kherees, R. Martinez, and W. Nzoukou,
“A  Survey Paper on Recommender
Systems”, ArXiv, 2010.

[10] 1. Garcia, L. Sebastia, and E. Onaindia,
“On the design of individual and group
recommender systems for tourism”, Expert
Systems with Applications, vol.38, pp.
7683-7692, 2011.

[11] D. Gavalas, and M. Kenteris, “A web-
based pervasive recommendation system
for mobile tourist guides”, Personal and
Ubiquituous Computing, vol.15, pp. 759—
770, 2011.

[/2] Z. Neisani, M. Torabi Azad, and N.
Neysani Samani, “Design and
Implementation of a User-Centered
Tourism Guide System based on Weather
Conditions Preferences”, 2nd International
Conference on Education, Management
and Information Technology (ICEMIT), in
Jinan, China. 2015.

[73] Sh. Ismaili, M. R. Malek, f. Nasery,
"Designing an informed context
recommendation system to select the
desired tourist accommodation,” The First
International Conference on Human,
Architecture, Civil Engineering and the
City, Tabriz, 2015 (Persian).

[714] p. Goodarzi, A. A. Alesheikh, and S.
Honarparvar, Development of
probabilistic place recommender algorithm
based on location classification in location-
based social networks based on temporal
impact, spatial impact, and impact of social
relations”, Journal of Surveying Science
and Technology, vol.7 . no: 2, pp. 215 -
230, 1396(Persian).

[15] M. Aliannejadi, and F. Crestani,
“Personalized Context-Aware Point of

Interest Recommendation”, ACM
Transactions on Information Systems,
vol.36. no 4, pp.1-28, 2018.

[16] He. Xiangnan, He. Zhankui, Du. Xiaoyu,
Ch, Tat-Seng, “Adversarial Personalized
Ranking for Recommendation”,

Conference: The 4ist International ACM

SIGIR Conferenc, pp. 355-364, 2018,

DOI: 10.1145/3209978.3209981.

[17] M. Kolahkaj, A. Harounabadi, A.
Nikravanshalmani, and R. Chinipardaz,
“DBCACF: A Multidimensional Method
for Tourist Recommendation Based on

Users”, Demographic, Context and
Feedback”, vol.24, pp. 209-219 , 2019(
persian).

[18] G. Gungli, J. Hua, T. Yuan, J. Wu, Z.
Jiang, H. Zhang, and T. Li, “Novel
Recommendation System for Tourist Spots
Based on Hierarchical Sampling Statistics
and SVD++", Mathematical Problems in
Engineering, pp. 1-15, 2019.

[19] Z. Abbasi-Moud, H. Vahdat-Nejad, and J.
Sadri , “Tourism recommendation system
based on semantic clustering and sentiment
analysis”, Expert Systems with
Applications, voli67, 2021.

[20] R. Chen and H. Hendry , “ User Rating
Classification via Deep Belief Network
Learning and Sentiment Analysis," IEEE
Transactions on Computational Social
Systems, vol. 6, no. 3, pp. 1-12, 2019.

[21] Y. Zhang and F. Liu, *“ An Improved Deep
Belief Network Prediction Model Based on
Knowledge Transfer”, Future Internet, vol.
9, 2020,
https://doi.org/10.3390/fi12110188.

[22] Chen, C., Wang, H., Yuan, F, “Bus travel
time prediction based on deep belief
network with back-propagation”, Neural
Comput & Applic, vol. 32, pp.10435-

10449, 2020.
https://doi.org/10.1007/s00521-019-04579-
X.

[23] F. Ghasemi, A. Fassihi, H. Pérez-Sanchez,
and A. Dehnavi, “The role of different


https://www.sciencedirect.com/science/journal/09574174/159/supp/C
https://www.sciencedirect.com/science/article/abs/pii/S0957417420310174?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0957417420310174?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0957417420310174?via%3Dihub#!
https://www.sciencedirect.com/science/journal/09574174
https://www.sciencedirect.com/science/journal/09574174
https://www.sciencedirect.com/science/journal/09574174/167/supp/C
https://doi.org/10.1007/s00521-019-04579-x
https://doi.org/10.1007/s00521-019-04579-x
http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1]

[ DOI: 10.61186/jgit.10.4.1]

sampling methods in improving biological
activity prediction using deep Dbelief
network”,  Journal of computational
chemistry , vol.38, pp. 195-203, 2016.

[24] A. Gunawardana, and G. Shani, “A Survey
of Accuracy Evaluation Metrics of
recommendation  Tasks”, Journal of
Machine Learning Research, vol.10, 2009.

[25] Department Of Environment Islamic
Republic of Iran [Online]. Available: .
https://tehran.doe.ir/portal/home , ( 1400-
06-19).

[26] Cochrane, L., and Zeleny, M. (editors),
“Multiple  Criteria  Decision-making”,
(Columbia: University of South Carolina
Press], 1973.

S0 Olelbl (5,98 uwdago — ole oy puis

1Fo 1 yliumoj @ p,lg2 o jloks @ pa> Jlw


https://tehran.doe.ir/portal/home
https://tehran.doe.ir/portal/home
http://dx.doi.org/10.61186/jgit.10.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.1.1
http://jgit.kntu.ac.ir/article-1-825-fa.html

Journal of Geospatial Information Technology
Vol.10, No.4, Winter 2023

K. N. TOOSI UNIVERSITY OF TECHNOLOGY

[ Downloaded from jgit.kntu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.20089635.1401.10.4.1.1]

[ DOI: 10.61186/jgit.10.4.1]

FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Personalization of a tourism recommender system based on users
similarity and the use of deep belief network

Zeinab Neisani Samani /, Ali Asghar Alesheikh %", Abolghasem Sadeghi-Niaraki *, Mahdi Nazari Ashani #

1- PhD student in Department of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology

2- Professor in Department of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology

3- Assistant professor in Department of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology
4- Ms.c student of GIS in Department of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology

Abstract

Spatial recommendation systems allow users to provide useful information by reducing duplicate and irrelevant
information on the web widely. Recommendation systems are widely used in various fields, including tourism.
Tourism recommendation systems can be used as tools by the tourist. A tourist can visit the tourist attractions of
the region in a short time and with the least facilities, cost, and knowledge. Recommendation systems generally
offer the necessary suggestions to different users based on participatory refinement and the similarity between
the groups of the users. However, many services do not match the personal characteristics of the individual, and
this reduces the effectiveness of such systems. The purpose of this study is to develop a recommendation
algorithm based on the similarities between the users and personalization concepts. The innovation of this
research is the use of a deep belief neural network to personalize the suggestions that can be offered to the
tourists. The research scenario is as follows: first different tourists register in the system; then they express their
personal information and general preferences and specific personalization factors for visiting the tourist centres.
In the proposed approach, there is no need to separate the users; rather, due to the learning power of deep
neural networks, it is possible to differentiate and personalize the user suggestions. In this regard, the related
data to 400 tourists were received based on /4 input and distinguishing elements. Furthermore, based on the
trained network, the predictability of personalized tourist places for 30 new users was examined. The results
were evaluated based on these three indicators: Precision, Recall, and F-Score, as well as the user satisfaction.
The results showed the high accuracy as well as the satisfaction of more than 79% of the users.

Key words: Recommender System, Tourism, Personalization, Deep Belief Network.
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