[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.3.4.2 ]

[ DOI: 10.52547/jgit.10.3.71]

&?&b#idz:@u’ﬂgy;

Vol.10, No.3, Autumn 2022

. < vy —ag
LA o
g J oJlao
DOR: 20.1001.1.20089635.1401.10.3.4.2

b J& g Joo g5 (2wl )0 (ablo (g S0l Ao lapig o 5o (2]
o b gools 3l oo lasiwl

T Slaleg ey | b (o5 o

Ol olRadls - (28 Fasaily - Sl Sledlbl g (6,18 padds cwdige 0aSiils - Sl Dledlbl glapinms (5,550 (gaziils - )
Oy ol&zils - 28 Faslasls - SlSe Sledbl g ()10 padds cwaige caSiiils jLasls =Y

VEVNY ) sl pdy a,l VEVYIYS i cl s fu b

PRV

S8 e Lt S (gloasls 51 (gl o it eme (GPS) leer lutusbpo il & o sintipn sl o5 00,5 05
Slados de) S glareds )8 4 Sleas el &l 5 (6505 Cu e Japd sLul) jo bools cpl (55, p asllas .ol ouls sl
lasT GPS a5 (gloasls gliva 33 ooyl yuus boglas Jig foo 51 opblids &1 3aizs ol 45 ansd Ay Jlo 4 g 0k 7= ykae 03,50
ol 00 oxw (gl posiz 3l i ] 3 SO Jleel b Gudios ol o oS axiwa glallas ol LJLc osls ol .l ooy aizls 5
oo la Sy (Sail) g ol b a5 293 (g9 03l Jold JaigJer 95 (alalid jslaieds o e p Plax 4 sl
AV g i (et 4D el O350 Gaaib (he, ez Sl eaiiS (S e L jslatedy aslsl 3 08 e gl Al
Aol o o baz p bly jgax ao)o 5l qgiluooly sla g, o Slos dgun Sz )0 00 oo oolaiul Hlacdy oy ydle 5 ool o
4 oadiol Jae [l (gilwosly awl onls soliiu] Wax Sho SO lsieds J@g e sbrge o 5 Sl 5 jlae Gl il S
Gt )3 BB, (nl 53 392 g0 it sla el ISt gl 9 Sl e g oaBiplonl il canS e sla el (1)
S8 35 ol 31 bl gl 5y oolil e sl iy ol sl oS 8 5 LIS L 55 5 el 13 indpn i ke

o lis 9% 5l e Jae ple & Cons | @l (o e Sl H AN IS 280 b aVoim (g (sras 45D oS 0

u,...;[n ‘_gﬁfol.l ‘<_g.)..:.g<\.i+b ‘JE.S9J4> EP S ¢y L ‘_gl.awob : Laac')"ls ._\.JS

*

Ol oRadls (18 TaSisly ¢ SlSe ledbl g (gl paids pwaige 0aSiils ( Jlod TS Ll 0008 4SS sniy g
SYASVVVEOYE cals
Email: pahlavani@ut.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1401.10.3.4.2
http://dx.doi.org/10.52547/jgit.10.3.71
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.3.4.2
http://jgit.kntu.ac.ir/article-1-875-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.3.4.2 ]

[ DOI: 10.52547/jgit.10.3.71]

L sleosls go5 dnwg g iy ,ai cools sla Jus-)
L85 V]S e >y g blis aisle juus
L oS,> slools 5o (gilwe mzd ool Co poe-Y
[5 0] 0505 697 5 o GBS 5 (5, l5 LS
oGl Cupde pluw (paix drwgi 4 e &S
5 [Al HERMES .[Y] SECONDO wils ool
2wl sais [1] DOMINO
sl sl silwosly 9 (Ab isslSesls-Y
ot 225 (ganaib (ganadss i gslSeols
wibe s b gleesls g, » oS S
I¥] MoveMine 3 GeoPKDD " &Y ¢35
Sylee ol Jyax 4 ymie e Lol 55lSools
wlie olpl5 slolis i Slsl slas IS as
5 bl olols  Sls slag, bl aseis
S T B Jex £95 et 0l 08 5 Sl 3bLs
SherSene b gl & cwl glasy5
JogJe> g9 .cdbcaws ol 4y gglSosls slasuss
Ol S sla)lid) o o (Shs cn e 3l S
g Sl Copde e glols Ll o a5 cul
solia b [V o] ol 108,50 J&g o 53,40l
wilgge Jag e logulsl Gaw gg @i Sl
S by el sl 1) el Sl
sbul lea Sogll als § b5 mals oolp)ls
G 58 5150k aiged S Jlaglgrea wis
oalle sge 5 atusly Gble glolid jiw so
JBgex jlesliial a4y Brgas bl jo JEgJo>
oulsd g leusgame Jleel [N il ogee
2 0seres &l blug ohg sl aiile (S8l
Shaie slaog 5 Ko 5l Lels gzl olels
4 by e Sledbl plil s cnl jaw g9 sla Jdow
plxl (8l 5 6 90> Ghalas Gk I hw g5

¥ GeoLife
¥ Transportation mode

3 High Occupancy Vehicle (HOV) Lanes

\As

S0 Slelbl (59ld | wdigo — pole oy s

1Fo 1 jub @ pguw o lod @ pas Jlw

doddo —)

098, URIBl g s Glalame (bS04l
wle ool slagrlly gl 0 oo
Loyt 5 s Dokt ol dip (Sogll oS5
s ol K0 (ggw 3l el alils ol jen 4y 095
albl (eloizl GlaaSes wlee a5 slaodss
crge oyt g g9 (GPS) ' Sl obicuadse
el sad wieds)) g gl Sl slaesls ass
3561 5 ool sl tlle > cliwl, jo ol e
cHlid @ 5l b Copde ojy> slapea
OlNad (S 8, SHe g et bl
o5s dols s alie 5l Wl a5 Wy
Slojem cpl 4 aS Cul (SMasl T g el Slawlxe
D sl sazosls jolazs! b s S5 oladlas
ORI P PU PSRPIINE Wt R T
0 1) e e e L slresls (lupabge
wile SsSUsT e Lt OS> a8 el 03,8
WS w1 bl 5 adi bley eoye
ongl g Conde (Aln lp ol slasass
Sl ool olgiiin ALDAS ARd 0 yew o> glaoole
2 el Lo, l5 5l g aels sdimddrwgy aS
o S g el dy allos S S e s
sty Ygars a5 caul oldlir liad o 5 o
Mo 05500 ) oy bl 2 e LS 50 S
degame Sy Jold abi 2 a5 Py o Py 2 Py
p =ik cwl gbjy dbxd G g S Slaike
Iyl (x,y,t)

ojp> » wowte Slides Gl Jlo wx o
i gl el oBplonl SlSe yas a3 closls
(Ngd oo el Lol aSlian 4y IS oFas S

' Global Positioning System

2 Urban computing


http://dx.doi.org/10.52547/jgit.10.3.71
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.3.4.2
http://jgit.kntu.ac.ir/article-1-875-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.3.4.2 ]

[ DOI: 10.52547/jgit.10.3.71]

e ) CH—”-""" ls_).gsbl_.: wa lio le_ﬁuugJ _\J.SLQ.C L.,..JLJJ.JI

ololgy Py g b (250

TS B by, lwesly Sy slllaes g
330 9 ond ] Brhod ull il i ;9 S9b s
s e 5 aleds oS B Cen
ool 5005 ol 3o 3l Sl (5 pSames
A dales &l sas | wladss 4l

Oy, oo Y

GPS s> slaosls (g5, 2 sglSosls 5! sl Jlw o
Eyogn o & Wigdi oo o bglas slml 4 e &S
Olllas ol el ool Jos 00, Sladss
ol Cu e IS i dmosls gzl Lols
s cganadl 5 ganady> (Sledbl SL3k g eols
&50 gldaie; 5 ' Cualad pac s bglas (golS
a4 golSools unld S b o6,en o a5 cul
S o DNVFg Y] wigs o e alisie slas 1S
b d 4w behs V85 V0] asile wligss
b Sgdoo Joos s 5 (mile 315 0l 6,500
JE Lol sy p e Gglels SSS
2ol glwosly

sloosls 51 W ew bylas solSosls Slidms o
5 olpon sl 855 zw Lt slaosls GPS als
sslizul (GSM) Y ilse Sz able  slaosls
sleosls 51 S 0938l iz Iyl D¢l oo
DA g Sagh (B Glyd o sles wile Glans;
Ll dool, aSes b Sl slaosls LS s g3
argisyge Slallhe Gl 295 50 L p)lS 5Tl
Pl Sldlas ae) ol yo Y] wlas 518
sladae alox il golSosls aSiss 65 Ba b
g5 Sysln (JBsdo 55 05l 55y » cgumaih
P lead 35 el daie 059l g codled
Sl Jaisdo g5 05510 ln 2loby, Sligkos

' Uncertainty
" Global System for Mobile

¥ Point Of Interest

v

g a8l g CE0S AL3ay gy Sy &S Cdpdy e
Sl s bas slrosls 4y Lo o yiwd 039, Lol
OIS oo Sl 5o 1) (elS g 59,40 ansaeS (330
Iv.]

Co |y o byghs ol glaosls Uas alie 3575
o bghas (gla Sg 4 s cnl 5 om0 518 3k
B 56 ced Iy bae cds 5wl lal
las ol g baosls 2aV6 cplplo Yo o
Sr9r2 Jgdex slogy lolid cdo 250 Cux
sl oGS cnl e bly el e el
sleosls Bi> cym gl eans ilo g i
20l BU 5 298 os iluosly s als g ol
355 o0 B oy 090 Emls 280

ooty 51 oslinal b Jiig for g5 aloliss oy
M55 @b Coeal o s gl sl s L
5 Pt ) R85 oy pogdle 325 (nl o e
oy Dl 0 o gla Sy ()88 50
5o bl jgas awye ¥ VY -] wloads Byxe
J5 5eShe 5l Jhme Sl G alols o e b
Nox Shy S olyea JEgder slagy S
bz slagg S8, Geizen 0gdios (Byme
Sonte S S Al Sy laosly jo Jag e
IR indyge Jgde slagy plulin cdo
255 o0

Gy 55 (glos S Sligiss o3l lal o
s b3 gloosls sl p Jaigfox g5 At
AS s W BeiS ol Cewl oniell GPS
S 4 1y oable (s uFoly alie (slo s, o Sha
L ool guls 5 osls j13 Con 850 ilidee sl el
59 oddplxml Oldllas g idn ;o @lis cpl aslsl o
2950 e b3 glwodls o Jiig fox £55 (e A
9 Behd 6,k Sl gl 4 pges S 00,5 o0
G gilwesky by, Ol 4 plkr e
sloosls (Byme (ped iy GiSu 0 0jlop s


http://dx.doi.org/10.52547/jgit.10.3.71
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.3.4.2
http://jgit.kntu.ac.ir/article-1-875-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.3.4.2 ]

[ DOI: 10.52547/jgit.10.3.71]

Tegias grae 4 1Y) o)Sen 5 Jlyes
TaYair gy sras 4SS alexjl (ANN)
sbasly, ;o RBF) ®clel 4l &6 4 (MLP)
5 ol s esliial JEs e £y it
|y s boglas a5 ik @l s (Y+19) o) San
2 e g WS oo bl Gamg ppal S @
OB ol o )5 & cl Slajae b pln JuSey
S pgal (nl (B b e Senl il gl
ghrl 53 (Shy ool Gres (sras A
oo 4 pgwpe (S SlaShg b plesl 5l G g ot
slagiy, gl YT sgse e ganail
5 peedl S35 (SVM) Tolsay by oedle
Sy s WS gilwesly TSl (g S
T S L R
4 9o 350 a5 VL Sloj (S b ele Gubow
G0 aline Gaazs o ais Jed LB cds S
» @Sy gl L (7)) ol 5 Sy
ras 8ol Se 4 Sy ol B g ahi mlaw
Joe 4y g 00,5 glimial syt slo (S N cdz

LYyl ws 5 3 yme somail
Mg b (VY gl 5 8ls 6,503 Gaiow o
bohs J5 gl j3 bl (S ool 5 wo sl
bshs 5SS Gloaskd ¢l e mhw )5 5 o
VY] 80,5 &) poowas <5 )0 sl o Ik cpon
S xS B L VN L o Gl Ses 5 (55w
woltd e dol (S Jkr oo (e
WSed (6999 WY @ ) Cuz et g QLS Sl

" Artificial Neural Network
¥ Multi Layer Perceptron

¢ Radial Basis Function

* Support Vector Machine
¥ Logistic Regression

A Convolutional Neural Network
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Abstract

With the widespread advent of the smart phones equipping with Global Positioning System (GPS), a huge
volume of users’ trajectory data was generated. To facilitate the urban management and present appropriate
services to users, studying these data was raised as a widespread research field and has been developing since
then. In this research, the transportation mode of users’ trajectories was identified based on their raw GPS
data. These data are often associated with errors, it was attempted to minimize them by applying a
comprehensive pre-processing procedure in this research. Accordingly, various features were extracted to
identify the transportation modes including walk, bike, train, bus, and driving. In this regard, four
classification methods including decision tree, multilayer perceptron neural network, Naive Bayes, and
support vector machine were used to build a predictive model. In order to improve the performance of the
implementation methods, the percentage of the points of each trajectory on the distance of one standard
deviation from the total speed average of transportation modes has been used as a new feature. The above-
mentioned four models were implemented with different regularization parameters and their values were set to
the optimal values by applying a comprehensive grid search. Then, Kappa and the overall accuracy indices
were employed to evaluate different methods. The results of this study show that the multilayer perceptron

neural network with overall accuracy of 0.88 has the best results compared to the other models.
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