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

[ DOI: 10.29252/jgit.5.3.51 ]

fiiﬂ%j) 199 jusly g 6 jlasi cpiy Jlw
Vol.5, No.3, Autumn 2017

L i
A:'J’/A./"' s |3 0V -V

aldbgls S wleMbl 5l fols juw bk sluw p S8l sy lacusly s

=Y \ -
sgewbis e pusy ¢ (5 )5 dug

Oyt olEzils ¢ 8 slooaSails sy ¢ SlSe SleMbl g (5l i pwoige 0SS ¢ SKe SLEMb! (i ais )| ool IS 4t g0l 2ils -
Ol oRails ¢ (28 (lwoaSiisls sy« Se Sledbl g ()10 At pwdige ouSisls Jhobiwl ¥

VWRONYNO sallie Spdy )b VFAO/ 0/ ) allie cl,o b

oduS

(JalS gy pae «liapmd 4 Sisly aule  Lelge YU coa S aule (S8l sleesls 5,515,5 j0 culi sla K> sble M
SLedMbol oy 4y g, ol o5l co T 1) caslia i3l drwgs a5 osls o 5 o o «5,510,5 YL e g diszo
u':-il—’ Auy® g YU x> L Lri?'e‘)’ 6Lasoolo g 6)51&"? Lg‘,g S>> Sl olfjolio LgLas‘_g)sz.é Axwgi g dJL_JJoBb s}&a
ledbl 51 6 ,F 0,0 L S8l Cledbl i g 2l 5l ‘d)ﬂéa? ol 50 e jghaieds (glailolos drngs 1 .l aizlos ol )
gl cgz LSl asl)l g o bghas S a5 allie (ul j0 (gabse (S0 S A azgi b Ll (e 518 Jlaiae aildbgls Sl
L o g g0 BA> by ol sloosls g (g5LuShy yo5ls oo al> 1o 5o s bolas slaosls ol jo el (S8l 5 sla il
awlns Jlgte alaiied 1o o bawgie ey o5l 058,50 Balate plas a5 Slojm Sl aids gadai 0,650 5l eoliiul
aiged (gl 00 Soolat wl oo s gl aen b ST Lawgs aillbgls a5 6oMa Yo oA Jlo )8 A B Y Sloj o3l 40 50 4y
JLasl e a5l cpl g 068 o0 cdalin Jlasl slacsid g Lol ples 4o l)..Sl VEX BV by il jo (S8l slaylacaly zuls
i 8 Lt 3 ool Ly &5 Ed 8 4 lyeon oty ol (gsSmn olin &1 15 sloJoun 5 500 3500 5 Sl ol
50 By o Lyl olyaskad YYVY . sg0 10 55 508 SO S35 (IYA) Gl 3585 #53 b aildbogls SilSe Sledbl LJB 5o ol )8

Dgad (S (g3 o0 sz Sliged 4 5L e 5 by

d?&(owid»&.u/ﬁu“/u%

Sl sllaral, GPS o bk VGI aldbgls lse oMbl o Sl ledbl baojlgundls

o 0T el ¢yl 55 (515 oKl o 28 glaeuSails sy ¢ (SlSe oMol g (5l Tk oo 00l (GIS 05,5 0aiiS 4lSe odin g

*

CANTYTYYOL & iy

Email: abaspour@ut.ac.ir


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

Irlast oo SLSU slaolag, 5 olslas slulis
slodmas joban SElS o o) slacalo )
Gyl 5 Crrygs Slulis laail> aile g
&slalely i (Vb A 5e 05h so JSES 92995 e
S JS 5 lagl il 5l liezs ool (5SS 5
o=l = ogdle S (o (6 S 9 (6 Sb b
5oz n Las ax e oLl ail> oo SLblis
(Jlie plgiear) 0 S (oad Jo (Fj0ds Adnon
Lo o ST YO« o 51X s IS o al,,
o (Sily onl b TS o S oy
YL aaze ped Gblie e (ligy pas (Dl
Lmosls g oz 3IT g o pis (6 )slaox
S—elis cabe g anl)d ol Hog— ;b
Sl ) aagi B3 oo crge (S8l 5 Sl
S5 oste b (Kbl Sledbl (6 5laaz (sl camslie
(Jedd ot b D955 55,5 Lo 0ls 5 Gl )
@baoly JLis a0 jlsan Jaig o (cwdige dnalr
= Oslas gl Sl slaosls Lg”TéA? &lpwos

el 039y Sl 3
Vs e sbeolliws wl g Cungme 0555l
5 Sledbl 5l odas aegams Ll g oy ()l
) G sloaploall gsb= po—oe i
S d azgi L Loools (e 0iS o0 o0l
a5 g Sl aalidl s e Ladls oyl olp)l8
Lol cil oo )8 el 055 an 1) ool o)) Kaghy
SlLbls )l g cmadse (rnatd sLaisy5ld eizron
o yinl jo Gl Dledbl yiolidl 4 joris g o
SUe Sledlbl sl Sy am 4z b [F] wloas
(omlbs anie YU dley coro alox YdJL,.Uoglo
waLizee 3o il ol Lo o Jgy o LB
Stz wmslin )l plgmean Lagl 6 5S4
slasl slasols Slaw)ig,ass g JeSS 5 )5l0,5
by @gedy oo Slpss (2l @osb 5l (Sl

2 Volunteered geographic information (VGI)

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

or

1795 juzls @ pgaw o louds @ p2iy Jiw

doddo —

Sim ot 5 sl 53 (S5 slaglanal,
9y Loty (ol (St (lyicds L yuslyw 5o
oS5 a8l 0S50 T L ailis) i laygelee o5
Bl sladbn )0 S5 sl ) adis Lnlug
e slacaloy;slal )5 Cadguze 9 s S
o slacs sl sl oslial pgpd S0 5 b
osly S35 claglanal, ool asly ST
B15F slaayia Lol s 5l a8 ol gousie
LT (oo Olsieas 52 (Sogll 5 i loj Gl
|, iSin slaan o allo,e bedss ol o laday
bl o (Sl slaglatal) s 6l
Sonle Js @y Glizen Ll wijlop oo Jane ool Jo
J—> 9 Su o ( S35 slaglaal; ooy
5 S sl a e S e L s
Slg= 58 Ol (Hgiem oSl pae da Souzms o
sleglaaly il ol aily g Ly conle g duxe
Solite g9 50 (bl B pbls S 5l (SSI
JEE SRS U S S BTN
g 039 JSie (S5 slaplaial, bl s
94 TS Lo sl 2oslo o o3l

Dlcwt g58 el
i (Sl Dbl el (55515,5 (Sl et
gy jlem d iadigr S g Joo ples |
0918 jobs dadign J5 5 Jo> lopiu [:5]
Sl Mo pal S g laiea
3 tes by Al aslas 5 18 soliul 500

Sosle—ez a5l whaiigr & 5 Joom i
Ivlocsb o S5y0 o 9 Vb cuiST (Sl slaosls
3 G52 9 e sols S Ky o slaosls
adoz sl o Sge Jdig o> lopt—c
(sl e Sl Loy yo95 Colae (S5 S

! Traffic jam


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

Jol> @l )90 30 (6 S 5 Som ey (i
20,5 oo &l g5lwonly

abalgay (S35 sle planeal) esd g, 25wl
slaol,> Juloo [Y]cwl sog lol, aiile s S
4 g ool SIS 3 eadiceal slagn)ed (2sig
18 g Alass o Sas (S8l slagylasal, o
2 L g diied YU jles ajo b Dligad (6 IS
) SB35 Sledbl plae a5l (b slocuadye
3 S A4S Sl slaplanal, oLl g 4o
35— oD amy pter (SN sLn el )y
‘_ng).c_...; ul_,a) A.E_wbm f}fsw B .bjjd? (_ngoo‘o
BB (et Gl yw i psbar b g SYsb
Sl slaplael; pasis glapi s 5l (6 ks
oameis g [V e asies ce s acilne sl g
s W oS o LS olbice o b slag jog5 adgs
Jeols aalllas & [VV] o)) Se g g Jlie sl VY
ol by T oo ls y  Sudls slag ol 5o b el b
O § 950, el (lmodgazme 4y |) 0l SO
D0, e 1) bl (e slasSl) S5 L >
SleSod jo (=50 Ojsoay (S8l sl lasal,
a5 coils amg ol bl was glbis sble o
o LSt jo 50 Voons (Sl sla laal,

s e ¢y baools s aSly azdl oo 3list gl
5 Sl il s lateas 5ol slapis 95T
Sl slaglaial, 2 je slvesls (0,51 wal s
ol slo S 3o,k 5l 1 osls Glél laginses ol
Sl o gogame bl o Lps g Y a e L
3 el Sladss o wedleas [NY Y] was o )8
ool L S35 sl laaly i ai;
Sl slaglaial, s GPS o byl slaosls

(A

Fa— (Ol P asSeaalivs 5l g3l e

ey o0 Sl 4
el oo dplonl awy ol o (g0l loladl yeuSTL
NIRRT X IR NP PR S B BV
o b (S8l Sy g Dledlbl (gileaz LSS
=B mlin 5l S35 slaosls oges 395 alss
5 SleeSB OB9L dag ;095 Sloslr sla K (92
218 05 e s slamer Jbse o)l 125
e s S QU1 (B0 (o) 2 & GBS
358 51 oalial U 5 aililbgls Sl SleSol
LSl 5 oaBosls anwgs Jobge laroe 3 ¥ g
(S 1 5o5) iz sloiep y0 DMl (5 y5laezr
(GPS s by b o e ciyie glail iz o 5o
il lbogeds 4y cilies il pelas b ol Laugs
0d—b00ls axwgi ailelw 0l o 4SSy o lo |,
SB35 sloally e aloxjl g0l oLl
LSl g e s i o) chaio-Toe s il aiile
Gilizes claoliys, 5 baaiis o Kbl oledll ez
5 Bol—ai aile (g b Loyl 0 ;o ooloF,
e ol o el oo |y lasal, Elr Sasol >
ss-aed oaiis yslaaz GPS s bohas 5y 58 503
bl 85 lagla sl il e
9o Slalllas (550 g 3w o Ll nl o
B9y po S )3 Sedioe Gl e cpl yo 488
S LMl 5,15 e Jol 4 5o
Sl Sy je-taiedn ooliiuls 9o (g casldbgls
oy Sl o551 al GPS yons bglas (glanosls
by los 5oy Gan L onds aid,,Sa adds §udas
9 ASed Cae o demlons By e plae 4 L GPS
shaghal) Geas coleys 5 Sl Gl e e
o ao el Gt )0 b oe g S (S35
3 el slagts, silwesly 5l Jool> gls

)29 A_O‘Q)a u_iv )'Q—“’ 6La:oo|¢ ‘5‘)_> Po~ Comnd

! Free-flow speed


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

) s 6555l e llyd oS oging nolas
Sldes jloslawl Ly S35 (51,5 awlos o)l
L anslie )3 ()90 gl 6355 2 ol (S3l0n
i b S Ll 5, Sas sl
S ool Ly 545 S 5o s sl 5548, o &
dg— ddlgm olE LS oa ol s 4y Lol
ules il s bl Jore o o 1, S5 o515
L1y s Sl o DAl LSen 5 5
9 SigSm e (e i f9 A (Sl oS S
s Sy 5 LS Gl i (gblie S Joe
5 oleidiy (g, 4l Loy Ll ooy oy
5 ke ol ;eS8 g, 5l s Se e b
5 w2 A =l et A ilwain slasts,
Sl Gl 5l s sl Sy o a5
RSV

S 5 5 ool L 60,0, [V 4] ) LSan 5 o
5 ol oS > sl ool 5 nS xaz ool g5 g0
sloaz 5l oS0 S jehaieay eloixl glaasis
Aid 4 e jeb 4 g Woges Wl 6 et 2l
P9y S jlesliiul b (S35 sl jlmial o
waiSls B aly by L8, ol o
So by oot glualid g lowal Gdos cnl o
clalis, e ol o as glools aSss GBI, 5 5
ol slagsll sl oz BB job 4 poye (ol e
Ol 5l s 0,5 oo Djg0 it iglite D95
bl b chogi alauls 4y (5 )Lomal gl 5l
il 5l 05,0 bagi oo oMol glas lxials
ool il 5 Sy 09l g0 plnil (i poz) (eloiz]
Sl ol L Lo ye ool oSl G157 aiS ISl
S yslse ool B 1) (Sl

GPS slaosls 3l solaul L [YV] o) ) La § Sy
25l Oyl e Lo ST Lasgi onds (55l 0r
Ll 09t 9 950 Sy 45 coplitia il L3,

! Crowd sourcing

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

oFr

1795 juzls @ pgaw o louds @ p2iy Jiw

S DVF g Ve Toloas e as 4 sBlas & ygva s
el 5 00y @il 0siSTy &gty Cyains (Sl Kbl 5
P bl S (SIS slagplanal, ol e
Do gV ]s s 092

Sl by Gk slp Jae DV o lSen 5 Sl
SLoaSs ool 5 S5 sLaplaal, )
o o=l (ol ool asvges (b e S
20l U 5 Sl laglhiial, byld )y
&y b Sy SVl oS 5 g el Sl Gl >
gooe J gy b il el ol g sileaie
5 00l 9 e B oy, Ly S8l DYl
P> jload oilys (Sl sbvosls yu (Swen
9 e O Shes oaies (AT Al )5 oo iy a5
el o Job #Slas g 3l hgie il
L oolw wlakad 4y o] Cosgasme Gudos (ol coles
sl e gy S5 ol

slaglatal, jasess o Wl )Kee 5 59lS
o S03 Jeegil ooy S end a4 (SIS
Wiid S > Jlo o ellas 4 s a S o
s sz )z S a0l L Gas ol sl azs s
lac LB L GPS o by s 5 ou 6T Jdow
Jsb wiba Jobo o cllad oo o 5 9 929000
W Gl je o alig> i loy @je5 9 e
&y iliten 5blis (ye L3, g e ol ahais K,
Sl BP9y S eizmen By el ais S
(9 Sl wile) (ols slaslans) pansis
30 gl Al olaugy pl 4 bgs e sloyaw b ol o
Jow bglaz a5 glaosls il gly 6,595k casdly
oals sl g, 3l ool wl L lpls! Sz uils 4
10y s5elsl g ool

5 Eeiogs pis S DAL o)) S 5 2150
oS el 4 paal Al n (hg) xS Sa L
) i SIS Axwgs (SIS slaglaial,
Ll b 5o andis blws paseis oSl eoleiiny
3RS 580 655 Ll g ol (S S3I S


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

o Sy plaisl o 15 g silone Sl 2
sl 00 035 Arwgl ool isu ,»

laosls Jdow jglaie ay o [YF] 30515,
dngi (Sl glaplaal; oyl 5 lulis 5 GPS
Lol 5l Jol> GPS (glacsls ;950 piw w0l
30 S o)lSan g poislu ) Lacds g ol jon
L, el sl GPS (sla ools woslaiwl 550 os,
5 amaib K-means gunadss o ,68l 5l oolaul
..\JH@A )_J.d o\.\_a] Cwd 4 ‘_ngé\_wP D]
gy ol eslaiwl L Ladiiss cpl gam lodsloy jo
5 Sl e s gl ool G b.ll.o.o‘ C‘)m‘
058 5o 418 odlil 3550 o (S S

4.»-»;[.7!.0 wl_w‘ = aJlao w‘ B oéu.‘;_w‘é)yo L.)"’j)
slaglaal, GPS o byl slaools 5l e s
Lyl & gleosls [ig, (pl S o Lateine |, (S8l
Oys—odn (SBl5 sl plaal, o ko |y (Sl
bl ;o a Sl (o5 gl o35z ;o 5 a0
S5l walyd ity Glos slaesls ;g
S eSo e o aldS la s, b by, cnl les
oley 50 5 a3 Bro e aildbgls Sl sbvesls
Soll ol ceya Hloie 0,90, jgtaieds wligS
] o\) )‘ d_zlad P - Jaﬁ_a).a erﬁ‘g 6La>o.>|o
2T ol ce g 0T s,y cnl S iz en
aS ol 4 JSan o] ot § Sg0e ddlate o
Dgis on (5 19095 3,15 ol yem s |, Sllas o5 Tog5L
Heban gy ol yo aS Canl ] Koo ax g BB aiSS
by s B."Sl P A I IE PR VPR L PES
zol = Slelw jo as ud wales colaiwl (5
e bolad (S 15550 o )9S
zo o Slels o e bghs cplas 09l o ool
‘Yl_‘ LS'LA) Con o oj)l_c A DO (0 t)
slpodls (Gl yjs,ar 5 JeaSS 5910 )5 mly anise
ety (oo Slisd 2bsy Gk 5l SIS slaly
(Ol B auSesalin 5l o) pmo oy

[AYA)

3 Bt ]y Sl oo 1) g, ey SC3l S
Sl (LRT) a5l (051 3Ll
L8, g 9 330 Larndd 9 S8l Glagsl Grogs
U’“ﬁ) ;5_| B el ;.\_n))f oolaz__ul GQLC )_..C
g Sl L S gl
LS'l_“}' l_u s.g_.ﬁlj.' @L‘o)—@l_io le_ﬁbo.)‘\b

o olale o g «pgla o wlala o as i3
A0 oo i A oedd b a Sl « e gl Lo
S sleosls asgeze gl (Slowlre (loj o Slos
8l dgupe oLy u b

il aiz 0505, (b VY] o) Kea 5 slans
S 5 Sl slaglinal, jf izl Gas b
o,S1as (gilme Jule 510,80, ol o aSls s
5 S5 e jolite 4 a5 95095 slalele
e K0S L e LU 59 s e
S5 e (6 e sl o0 ool ]
g oe plowl VLAl g bablis )3 pe arass
Sl el 5l oslizul L 5,055 5,0 Slbls)|
2 055 0 Dpe Ol @is il el s Sl
P osS s ez s dslns 9,095 ol
Sllas 08 o adolos b e d ) ar s
il Jsle g0l olass 5l s S0y b parass
b oo Sgge

0 o S VY] Gl Lo g b ju ST
S Sorte by oly> 9 S35 anse i -
Saiign clp 55 bagi 45 ol GPS (claosls

IEEIRY "‘5\0).; Sl 00 6)51 = Qlf..x_l.i‘)

A 5l R 0 i Jagi 00 plo]

9% L ool ik (sla 4S5 3 eines 55
4 s g 9 i Ll s
o, slmesls jlesla wl L g 5,500 0l )8
)‘ °\>L°-A—A.AJ‘ L» u;:)_?u J...L?u 9 AJ)JU d}w A.J)f )lséb
S ool g 00l (gilwas GPS sla osls 3l oS 5

ot oyl s ol iy 4 5l a8lsGPS


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

5 ol a5 5 Gpglanz 0 45 6,500 Plue 5 Lo
Sy Gl il o)l sy S slmesls ]
iy deds el 0g2g 4 il S
o5z aln S 5 aldbgls SLSe Sledlbl YL
Sl oly Olgeas osls cnl y092 59,40 9 (Sgl 2
Wand Sl ciiw gleosls oSS L g 030
0ol i aLazl SIS VGBI 5L ;|
b e 9o e 395 5 )5l osls JL S

Sl Jlis &

GPS juw bghs ool gjlwsh -V-Y

GPS o by las sl 5 slaools a 5T J s 4y
WD jlollaz ¢ 03,0 &S Liie 3l oo sl woas
al> o o Loallas el )5 laeay Slladl ol
=S O y9—e Lwodls il (59, (B3l ey
Do s 0dsli Loosls (65LlwSL aS al>yo o 5o
sloosls ddayy s slacols Jolis baosls 3l go5 )l
@ Bei 0old (ol (5,10 pdiges 5 L aosls waw yobs
Ao o315 5 (1) (Sl slmghoinl
1 Bas ol &0 i sl igbige B S sS lans
o5 Sledlbl og co oolainl il 5l glacgemas
Lg g ccul b, o plee aSiis S5 oogumxa
L ols) an bgs o O 058 o0 B> SO a8
Olyieds Yoons a5 6,155 slacols ;o JlSe Conbye
SO g aie LSy plej ez p L 3jsS) 99
Do lgm Bl > A wggs laglsla Ly
by o8 bl olasd 5 0l5sS Job b puce lekad
bylas bLi iy jild g sigh oo Bi> Loz il
leigo Ba> 1) b £5 b e
bla by Olabe Sis> 1Sy pbd o
ogazs jl z 5y adly blas S (g4lo paiged
VN - ANNVEFIPVY) Claitn 4o S5 b
b Az, (VAY-oF N F) g Jbdaz o
aS bla-) aslawogs Jols 09> bl oyl
0l CyxBgo o GPS gl mors jsbay

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

[A¥4

1795 juzls @ pgaw o louds @ p2iy Jiw

Ngdgo wyme dlie (nl slacsslss 5l (Koo
ol g, Y

ol——dan g, —ogS A GhSu il 5o

KW LES K

Aldbgls S5 SleSbl-)-Y

Vg e Sl 0D A ) Cangae
oo $Le Sledbl § Blad S Sledb| 4l
oS 4 azgi b ooy ol S g0 0 1) ol
Jlie sl el Laalzdl J o Lol ozl olp,ls
4 ke g Sl | g Coxdge ot slacs yylid
O cs’l—i" LS)“L—fH?,'ﬁ Sl uﬂ.:b_sl
S Sl Pl ol [Y0] slous e
bowg VooV Jlow o )L gl gl as aildlsgls
Seh e bl Sledbl 4 [8] s 3,00 abiloogs
Solae iils malaw Ly calizes ol 8l lawgs a5
g oo dlg s (e ©)j9m 5 aldbgls & y900
Sy Olaisas |y aildbgls SIS Sledlbl calyl>045
7 3l eolaiwl gl Yo slac bl 4 ouds saslgs
awlie jo ool sla She b Sl sasomw o)Ll
oalo ‘5)9]&4.? 6‘)—.’ H.;).d lwosi . Lo
u_a.Lou w‘5_> ‘S’LMAJ‘ L;L.mw J.J‘sc ‘59)_1.9
) olise sl il )l aiilss oo alows cul a5 )l
T P W K Pt K b | caisS” onalins

Ive] s o5T - Lzdl Ll
elposls ( s g, 4 Sl aosls adgi b
el asldlbgls LS wledbl i « Jolis o
—izo g St SL oy sl poolo d e nasiie
g ayid dy azgi L Lol wilo Lo (Laow sloosls)


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

ady> 2Ulgs 5 e Gl 5 ) oley el
) ey 5 e (slm il o ek | s
Goadigs slod, 3l eslanul VALl o2l
Gblis oluwlis jolais oy SISz o e
‘5'.‘)1—< Sl dao }‘ L.S)l.. B X ".T)li
Ol o by blas oluwlis [0 4o )65 oyl

Ivalecul oass o,Lsl GPS s bghs Ll

Ll Bi> 358 Sl dgi 4y amg Ly 13
9500 5l eslawl Ly aw ol 0 SSL
w1 e o) LS suiiatss
3,5 o & 50 DBSCAN
4525 5 (sauady> o980l sl 5l oy el
o Las 31 ,s cal (Sew by g wigd ol alais
o0t Jols (6 ymw byl o bl codls
4S5 e by las 5l lakd ki igy yidad @
Sloe aball 55 CuaBgo el G Sl alold
o boglas i s 5 0l ai B0 F 5l iy
Dylsa ey F ol sS4 S gloa_doll
kb Toazms gy b Jloel 51 gy 30 koay
g oo Jlos! oo

GPS jw bghs slaosls alds Gk —Y-Y
bawgs ooliiuls g0 GPS (slaos ;o8 yiiny aSll))
il B 285 ol (sla b5 50 p05e pgac
Oizmed g 05 (6,13 paiged alold 4y azgi b g axdls
Sok aS s Fblas ;5 (ogara) 3l DOP
9 GPS JLS—w gz jsbany ol slolois L
gl o | Cmbign (el S Ao
pls asldbgls Sl slsosls (aps s I,
Solbas  BLST asges blis Jobs Yoons sonlcmsa
Gk (Sialen 0y, asais g [Y- ]l

LS lawgs saiednlie slbiusige ;| glacgae

oV

03gaze 0 g xS e oldla> 0dgaxe o Ll
oS blai-Y a0 i ) aslllaes se
Gllas 5l 3l (ovyrege ey ) Olas gllo
9,053 dwlids glls a5 blis i 190 b
OlSy Cmdan 5 LSS ol e (LSS
Al oyl 5 45 gty isgr (5,155 L)
ey izt oot b e 5o Ll 5 Lk

Ngd g0 B>
3 SLakb a8 59 oo (558 (i i il
WS badds w oy ol e Ve
bLas ol aot (050l el SKLS,L o
J._m)f oolaz_ul &Li} ) w 6;}..9:\...49}
GBS (nl 0 (I8 (S Sley) Ol
;o ST-DBSCAN oo ,6-S1 « Slosj- LS
Dzge oSy e (sanadsS lapi,sS]
Sl S sboosls Wlgs o L350 o ;55
dile Gl pue (S sl SRy @ ez L)
iyl Sl pg0 0S (guaigs L)
3 1y 59 bl 51 o5 5 asles o3 DBSCAN
@ lizs slapSl,o L Lada dgs> a5 Il
Aaiae v ol ey aseis Wbl ails 59>y
2 ds 151, ,euSLe plaisl by JSie oyl
S ot polie STipom 08 (o0 Jo adg>
s =95 slacglar ol aluon sl
oldie widl andls H1,8 K085 jslre laaliys
aher Jlae Byl jo sl e polas 3l cglaie
dlie L [y St ol Slaine o680 il
bgr dode lade b ddes S lawgie laae
O yelly o ogdle cnlplis 5 w8 (o0 S


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

50 oolatwl 0,50 s bglaz slaools aSul 4y az g5 b
LS 99) omba )l ymaiges &5 Lo 3—iod ()
O al ol sl 8l 1A) sl s s (adBo i
Ecl ol ol aS > g, o Hloday Al Gadas
Yo ceyw b oS, Jo 0 b a5 Sloj a4l
ods odalive Hylre aladi g o g0l sloablis L g
B S-S | RO N W PR . gD VI W P W
E9= 99,0 3l a5 ST-matching 4y pguwge g0 ;X!
9 455 (ST s iS5 (cwiin L
WSJJ L p,.u)ﬂ‘ u.:‘ ! ouoslazul “5);«5" v
laouils &1L,5 sl g gloj 9 Sl sl Judow
S Loyl ol 4 o ST-matching o,
Irvlaes jaseas |ty as, Yo b (A5 e

RE PP RAR PPCIRRNJ | I L E Y A DI L O
S i a il glm Sl Jdow ol

Irylast o (V) abal, &0

(V) adal,
Fo(ciig = ¢) = N(C) x V(ci_y = )
2<i<n

5 cewl ssaliine Jlois! )l N (€) o o 4S5
abis L Pi GPS (g ls ,masges ahais calids )ljee
o Aol Lall 4 S ol c'j s als
200, 5 e dulone (V) alayl) 5l g atadige o
el Jsl Jlazs el LV (!, C!

i—-1->"s
P A i :
Pl il G g ol aki

Jlozot Py Pit st sl aylon abais

o Sl Oy g0a Cis 4 C} 1
t

Ci e probeS LRy a4 Py akats ) a8ly

alags 51 Ll

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

OA

1795 juzls @ pgaw o louds @ p2iy Jiw

Sl Tl s S 555
L oo, sleosls dcgome sl p aids Guudas
L sloosls (5,lagS 5 85 aSbxill o YU &5
SErae 85 g (g3l S (glad il YL 2
GPS slaosls cuilsy jo Yaora o))l ol ylios
Aomlys 5 aes e LS ) (gl paiges S8
ol F— Lo g s L wools 4 _cgoame
i Gday ol o [PV oy i e 0 s
Sledbl g Lael, sols oSt Sledbl (5,.5,LSa
Al g Lol moar jglaieday GPS Sloj- SIS

Iryl

s el sl 5 gl V¥ Y
Gl 008 )| azis Gadas (gl (go0xie sl ,oXl
45 2lapi, s (A 6,8 o0 53 09,5 4 yo &S
e Cptd Gl i L
sle by, 5l 4SS olanh ;65! (0) wisS oo oolaiul
e @lept o8 (@) 5 85 (o0 SeS (Sislnnss
Irvlacss s solial ile 6,80l Lo,
L adais Gl o581 alo | qusins sl 550
AR kel (gl (i DL 3 L i
Leis (g slapi )o8l (IS joboas a8 oo osliiul
DS (o0 Jos (5ted ple S S5 4 az g L
9 SRS e - o |y At gla b G JLail
G slalhs g oy slaools 4 YU colus Jdoa

ol olaig, a5 g [Pl Callas oz
losls g Lbalaisayaz>g bl gl Joc a5
@ Y 4> g Guizee g (Gl able) GPS sadels
Ivoloassl sl Goyws jo aiii sLsosls
osliinl b (Sojedng slaghs; » (e lapi ;o5
Gaeley 0 & jolie oS & jglore 5 Jlas] cawsis
ek 2l i, 5l pges 09,8 - [YF gYElasS o s
Oley 9ioils Ygons 5 aiiS o colitul &5 1> g


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

54 Ui a4y is) 9 8L b, ol o
U s oo drnloe Lawgle Sy g S o Cogione
aads 5l 4ol SIS (595 e (2 0L 5 b (sl
G 044 B ¥ o Ot 1ats

s g as il Gsl,_5
Glcgorms Lol TP = P, > = P VY
5 GPS (5,10, 045005 alads , & gl lauails bl
Ot e (50558 Sy sla b acgeme Ep
sl 10005 o aladi g5 ,2

() alal,
F(CEy - C) = F(CEy - C) X F(CLy > C)
2<i<n
. . P .
Jols T by las (S (gl Clanuils e
Sygod s oL uls $ )0 Gy N

. . . S s Sn
NN P.:ici —>c2 —>...—>¢C,

Sl a5 el (IS a5, VL L e (s
) atal, 5l 5 Cl GPS s by bas Ly s
[ry]a] oo covsas
() akal,

P =argmax, F(R,),vP, G (V/,E;)

F(P)= Z F(c'y —>c¢™)

Ft (Cit—l - CIS) =

:[vv]oo;@ dslea (V) alas 51 5 ciS N

(X} = )’
N(c exp(-————)
*/_0 2 (¥) ala,
(¥) aka,
t Sy di-1—i
V(ci_1—>ci)—

w(i—1t) —>(i,s)
5pi Gl0 s Aiged dlndigs py alold Xij l.etﬂ)o as

1

5 o 5s5lee L JLog i 5 ol T laputls
=27 sl o)l bl o 12 Ve jlrs Sl ol
W IR EN PR SO PREIETSE SR
w(i—1t) = (i,s) sPis Pig aais 9o (s
Sl 59, C| = C 1) s (2 pobisS Job
.w‘ )JQLM
el Sy el e sl Sley Julos &b
Wil oo dilore (F) alaly & jgoay jlo g0
Cald ol mwgipnS Alols 65 LS4 L

t
i1
(F) alay,

K _
zu:1 (ej0x U(i—l,t)—)(i,s))
k 2 | Q— 2
\/Zu:1 (e).0)" x \/ZU:l Uli_1t)5(i.s)

Sl oo sy CiS 4 C

2l Y P T L P I PR

lagadls oilw salal .y

[¥¥] ST-matching g ;o5 jlsbe Y S

619


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

sl 42l 1,5 (55500 i Al g g 5L
dmoloe 6l Kl S 4y sLES (lgicay
oges Lol d 5l Sladiaes 0gd co colaiul ) oy
JRNSCHN IR PN K AVE TP
s (50905 5 B3I 515 gmg ol ol bglas o
b g Bl )L, ol b s s s alold
L atl o5 0l Sl by conl ol VAL glone
30 odbied sloce g Slawe Slaslis 5l olei
Lol gy ce s S5 2ol e slacelw

25 355l 5 (e
sy 28k gz oaegnlTal olSen 5 Bgo o
Sl ey Cgdgaze g ol Gl ey e
slool, 555 (st slooly i of ) DU g9
5 Legyogs ably Ce s i Lol ol3l 5 (lasas
9 59) Bulpl yo i paiz Dae 4y il 2y
a5 oaiil, mdly w « bl gl et Sleles o
=2 5 Sy iz e assls bl sol> S
Sl 9051 ez o e (Sl slanllas [¥ -]
L2l Joas o o5 )5 cd)b alpl L
Sy GeetS Sk (il g plal sladhaie i
s oz g alasgs ol ) 5 el 55 ol Lo >
515 ebshs (o 5l (b Ojpoh B sladl,
o s LLE o515 e Jo b 0 o)
b oy ol cilyn oo g5 ooy ey
dols &l adolas s yuly jo S 55U ol jandad
O yglatedn 353 aslllas ) LS 5 Sl
slome e sl s plas O3] Ly oy
920 i |y olyaskd ya gl oaiig pslae
Olyiedn wo )3 AD ConBge )0 Sy e 9 5 e
Daslass 5 L s sacs o505 05T ol Sy
Voo Jlas uSilee I DNYT lSen 5 5,8 (izeen
815 gyl = Slelw o gladads Ce
shls ladass slace , w Lol .ales, S solai_uwl
g Sl (LS d alnly 4 SST Jgl aia 1ol
Slelw pgo WS oy @ lize slo LS o

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

%o

1795 juzls @ pgaw o louds @ p2iy Jiw

Al 50 losle sy duwlo —F-Y

e bglad LLE pgal g adds Gaolas plowl 5l
e ol ol 50 5 Jb o lp @i S Ojso o]
sl 0,5 135 16Sa by 5 45 ol bkt ples
535 Logyos5 calmilr 41 08 b 5 gl 3l
wiE 5k ) S ) ol gl 5l Lol a5t
S9,09 ey aSL] (2,8 L g 0SS (oo (59
Laol, a5 (55, 5,997 bl il 4 (g
$lrgyosr biwgle slacee pu (2l anle 4

Syl oo o, e o kel

S35 Slag 95 Slawi (e (6705 (Sl plSin
aS' 5 y9bds il dlbgs o ol ) lalad 5l dxlad o i yu
Ce s dpilors j0 a5 Glagioes dlusias o
g o oy ol YL cds wil i wiyle oSl
Slwbre )0 1 9,095 dlaws J8las jslaie o 4
OMQ)sing)_waéwa;)b)é CE
JL 5l 9,052 ¥ Blas a5 590 wales jixe Sl

A5l 00,5 jee Sloj ol cnl o 555 S

35T oleyr sy 3590 2 -0-Y
Yoo ol b b anbplls i s olT Bb,> ey
5 )08 (5 a5 e ¥ il s lica x5 4o ]
50 ol 5l s o] 50 Gl 5 5 o515 oS eln
0Lz 50 5 0,55 )0 (seges Cu b 5 WSl Hho
P ebe 1250 Glew eyl Vet g jho
lag 095 e o ey [¥VIkasl ol 555 5 b5 s
o5 a5 Wil )0k I g ages Ll pb a5 ole


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

Solal jite S 2598 &6 S o s55m Jloy
ox? (il ly o i =2l el sl 90 Ly Loy
S aas oo L g )lal glagu 055 00 ol
Ht0 g =0 d_old o Slaslis | ds 0 FAY dg0>
Slaslin jlacs 3 YVY Koo ledy aiil oo 23l
oS 8,90 90 [EV ]l 15 alols ol 5l )5 0
iged il s 5V abgad eSiles (11.62) 31
D Xgs ooy yas (V) abayly Lags a5 aiil o 57
__ (1 Zitq (vi=9)?
5= ()T, 7 =EROE ) a,
4_39.04‘ )_@U.C 171,172,....,17,1 5(?) 4_2.3‘) )»)
A Cgom0 ‘_g)l_nT S )l o= L;Lm;’;.c)...a B> 6‘)—.’

IR VAR B lalcla s o el
5 oeilae L gt B> ail)d 00, 5 e olaa
Lo JelS i ey L5 dga lne 31, oo

Ded o 1,55

S s ]y @bl (pas -V-Y
slas, olwlis (glools ce ps a1 ey
lome joban JL ;2 (59, 2 (SHl5 slaglanal,
s s il 0o Jlos! 5l jelaie oy 00 o plol
03gats 3l (6,50 g D o ool ul JL yo
BT bz e s sy (e il a5 ey
Sy Lol 5l s 0,60 als e
B P RO FEOIE VR ] I FRC LSO E P E
3 s pybizaty ol 5 ol T Sl ol
LEVTag-i o ooliinl e Sdl5 mhaw (soails
el codawle e s Al 1 cpl pl
Sl s codisiiy 15 slaaslin] o> g ol jaxkd o
od—dia a5 Sloj ol o Jlaia s aslad
&l ey Slwlas (V) Jaoz jo 0l vl s
ol oo @l ol pol3T Sl 5 Calises o

! unbiased estimators

71

ddo 4 el (s 9 9l pastive (i 1 gl a8
o1 el cnlply 5 S et (e slacJla
U gladals e p (6 S0l 53 po Cenl (e
Syt e 455,53 logl slagbli
I T B Tt e B ISR
31,3 VO (J10) oo Wl lows e s (2 SLe
03,5 3 | Aaksh 58 51 45 (6o s (i
9y o) 6Lslse oot 5| sl oo booliz
09— aldbgls SLSe slsosls 5l 650,40
sladie 051, jolateas wligS oy )0 g anje By
724 bynye (8ly slaosls Sloll (b2 ey
sl e ol 3l axkd

2 T ol G 0505 5l ibs) cnl 0 iz s
a5 ol aSd JS e o e g 3900 ddlate iz
Dgis o (5,10043 0,10 olpemas |y oz o5Toe5L
ssbas o9y ol o a5 Cel ()T K00 4z LB aSS
S ol anlys ooliul (g e bkt 5l 1,351 Sags
a5l g g leadgly (S5 gl pe lelo o
2,50 55 85 el T s a4 ol ol 5 oo il
45 398 o 03liinl pw bghat (S yee 5l 595 e
a3 o0 &) ol b Slebu )5y bolas (ol

ofy wladad ol Ce pw (yuuns —F-Y

s ool 51 eaid o g5 o et 5z,
50 s0 b wlxe lawgie slace ju ol ol o3V
Sy oyt Bpdod ol 59) eadhy 8 Sl oy
ks Glgedy (Gl oaland 8 el 5 438510
S s e gz D5 Ao anlad ] s
dawgie slace s loolaiwl L axhad ;o ol
ol odoolitil (oSilee s, 5l dlie ol o

S jgadall (2> g )L iz S SeS S
Sl bl o e 28 L) ol Ll
Ol olSST g (g ,uFojlasl (eeS Sloj slaosl 4o
Iy Bolmad e 3l dSgad S (g S 0jla]
Eti S e e ] 55 L m e S


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

1795 juzls @ pgaw o louds @ p2iy Jiw

ST Ly Cas pw w33 (Lo pp S5 o (gapaiibs o) Jguo

Olgy Sl

35T 5l yz e lie Suoyd FO 5 YO

(s dod) w8 S8l 5

SV 5 85T Bl s e oy Ve JIFD

(S SG31 ) (S8l sla lacal

= DBSCAN Lo Sl gunaigs gl
A2 oo 5Las [ GPS ,w bglhas slrosls sy,
bl plgisan poal ml jo S50 8 bLES
e Teoy ssbie 4y iload glubil LS L
Cawloads eolatul bls 5l G (oled )5 5l
blss g oo oanlin (V) JS& ;0 4S5 joblon
DBSCAN 5,531 ;o oai olwliss K 5)50,8
e Soly SO S o &l (Gley S
el a S o es e s el ol v
Cpabye Ly alali ) S5 3blie woslizal 350
s |y (b Glajons sl ol
el 00,5 olulils
S olegygs pw s bl pouy gl 0 e
Sy c—lial (Slsj —24ls5), sl
3 G )l ymasiges akalips Slosj alold)

shls as glahss Sl Condee 5l (atds oo
Al b liome o a3 g0 4 g @520 Wogy 5
by las plod (w203 oy Ailflos o8
Wil alais ¥ 5l a8 Glablis slass a5 (6 pu
ikt ol Jlael L aaings 5 i 5 olalis
5 Bi > 9,095 YYY gaLaai Y+-20Y0
5093 AVFe ay by e alai V)V IFO-Y
il 8
w5l oo TEEYYY Ll oadiolon] o bghs sgome
SSlas gabs F o> Lols Loyl 5l S Lo aS
lse abaiigs ya Sloj Jolsi L 5 Jlyie alais 10
g bLas oloas (V) IS oiwn 4 i B0 F 5l oS
Ly b s plosil 5l ey oaslo Sl (slng 055
A o bl

7y

S lwlo diged 9 (50590 anlllas —F
Ly e GPS s bghas Lol ooliiuls ge slaosls
G, ALY aan S Sy ol o ST VYOV o
Sl (G SR S e 58 VoA s
O9—den VO 390> o0l degasma ol jo blai S olaws
FogrkeS pgelio R 4y o gl S alols 5 alai
g Loosls (lwsS L cpr 5 slayild o) oo
s b glabai slooslosy; 2 (B3l Olerea:
Aol o S, a ol oz a T a5 Lol
208 0 ol
5 Xyt Slaite Sio Jgl ild Jleel b o
OS5y e ed9ae Sl g )lS (5)lo peiges L
Slas g Bi> alaii YEAPYY+ 5yl & g0
S eimen 2l als VFAVEYVE 4 o
S 0,53 Vo TOY 5 000,5 Bis 5,045 VA
il
65 adaii V- FEFOD pgo ,ils JLocl Ly @
Aile Bl akadi YYAVIVOR slaws § Bis>
@bl @ B33 Ye 0 a8 (bl pgw bS50 o
Sk bl plgreay waxnls yie Ve Sl ieS
Ll ololid wad Bi> g oniass § L o
Sonatio oSl Sl esliinl Ly SS L
Lo ol petas U Slej- S5 DBSCAN
ks ol Jleel b UIVE] s alowil Sboj 5 SIS
Ay YYYF- YA g Bd> adads £7-0VY) olaws
Slacss 5 Bi> 5,095 YA+ Lo .osile 3L
9,09 1AV (ol sudolm] s bbglas
(V) IS amys,§ VAYEVA Ly ol suilendly


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

cee g bghS Gluo S8l 45 slagl Nusl Gusd

J9pmbieT e pus (5 Suh Sa>g

Cugr ool (2 bwlid Gblno I (S (2ol 55 9 059 ped &5l U5 (595 2 DBSCAN b (5o guisaligs 1Y JSCi

LS,k o
LS b 45 suile 3 slag,055 S 50 35 oaile Bl yr s BUE olasd
10300 16000000
10200 ‘\ 14000000 \4\
10100 N 12000000 \
10000
10000000

9900 \ \

N~ 8000000
9800 ~ —
0700 6000000
9600 4000000
9500 2000000
9400 0

St kb 5 ks e ks o s AL 3 ks = ks

GPS juws bghas slrosls gy y yikid 32 51yl 51 gy oilo Bl (slagy0g5 9 b Slows ¥ S

s



http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

g g > sl o ls paiges bl ol olass Jdoa
sl JBl g Jlaz cabogy e Jola pad SYsbo
ol oadiosls lis iged yew lax plal alads gy
(V) Jooz 3ollas dbged pw a5 blLa Glasie

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

1795 juzls @ pgaw o louds @ p2iy Jiw

Al 5 1,5 N1 gl 020 o i jglatedny
Al Gls 4 by o Sl dawgite Cae o
L3 a5 S lawgte ey 0591 g Slo 56
fA-A 65)«55_94_.»[...“5\‘/\ awlids o)Lo_.iol_jﬁ
VY IYY o, lejae Jgb jo akaii VY Jolis
‘59—"‘"@“ ul—"' ‘°4—:-'LS)5160-’,> )-j)ls -Ia.wg.v as 48,80

Sz Job | aldlyie o

S o abads awlais

\\?/fAV\\ f‘/“\c?a

"TY

ERELV 0 O B PPN A-SY-EY

ARTASREN Y4,244YVA

"YY

AT CTA SARRY S A2V FA

V15 FAAYE Fepe XYY

"YY

DVINE Y YSY LA A-SY-Fq

V150 T5E £e0 vV

"YY

A A TZRA CX SARRYS AEY-0-

V150 YAY fe V107

"TY

ENE Y- YSY A A2V 00

ST X PP R b g bl pl ol () IS
oyl o oo a5 gl sl a4 >e L)

Sl g e Voo glad udos ol jo Al alas
(ol 0adoazd § Lo 0 O layuils

h )
{ J
AcPV Py l;»/

/,- \

(< Y&
.\ -

AvPViPA

S 2855 5B o b et ysS (sl pslatess Tl )
sy llS” laJly 5 bl sl paigas alaii Joo glas

awlid ol ot 4y plas a0l (595 0w L loctl

31y B 51 S o o> e Voo i 5 Lngl

\" A aesvaan

&
| y AePVede
N_ A

(.~ -l\ﬁvvv‘«

4905 GPS o b o lusyl ddails guiy dwlids g G0 Carlgo :F s

7


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

cee g bghS Gluo S8l 45 slagl Nusl Gusd

JgrwlieTle pusy (5 S Sumg

AFY.¥Y

- YFVYA

GPS s bohs Jlgio 5,1 praiges blis lagwils by b JSib

(\‘) Jj..\_’> e FELY )9_Ioul_o.b .Qé)j‘ro A (99
4 S latass laowls blas e ;o 09d o0 cunliv
el gl GLSo Ll Jlae op iion llo
a5, (0AVAR JL.») AD s 000 JL: Q‘?':‘CA‘.’
Olgean Jlgso adaiiod ool s jame 0 oligS
00,5 jo—e Loyl jlgee 5a 5 olals
Glooails aladi i jglaiedy 090 oo 42,5 a3 (o
u_l.d 03 p alags (G (5)“3)-."59“’-; alags 6‘)—.’ 0y
58S o 58 Sl slie OV VAR alas))
5&5"9—“)9—"“‘—’4—“@&*‘44-\#‘)3 ) e

70

Jsl a6l JansilS sla by 5 bl oprass §1 s
i plgrean o Jdle sladais asl Jodo 4o
L JL luasls Gl b gl 5o w)lai 0525 Slaslxe
YYYY aldadi) g ,ls paigas alads ay alold 3 SGo 3
abali (et Sl S o e )0 009, 5 e S
Lo o lauils atlass iy e 5l oo slasails
Ot et 5270055 50T oo (610 praiged abaits 4,
i gloyils L ala 5 gl o0y alais
SLaatld G 355 (o0 ©)90 pg3 (6,13 peiges
) ple a3 Ld ameis)s 5 ambre Sloj 5 Sl
eredele jl Glej - Gl ardi Gl o 55!


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

30 CypiTra® 9 00y s ;0 00 0350 sl Jb
ey cddniigy Cd Slojddi Sl il s
85 drbre (1) Jooz @l ol (nl bawgie

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

1795 juzls @ pgaw o louds @ p2iy Jiw

P ladl ol bwgie Co g 00 sla
o b3 abgr po A e (5o el 5y g IS Wladad g b Glasie Y Jguer

buwgio ey yladio i (Lo Iy &5 JU alold s awbas
i abaii I cdlus £ 9020
S o 612 60591 3 alags 3 adds akass 3 Yoo glads jo louails | alali awbids
I .
2 FoghsS) lauls () Tl 4 b i 610 paiges alaii gy 610 prdigas
- [SYE)
(celw T fag b adaits (y%) SIS pdiges
FEY VYYY (00 5s)
A5V Y
YYYY YYv#
OABA 5. Y5 o NYTY - ¥5 (003,031 AQ
OAMNY 0Y/4) ERARA A YvA BAVAY
AANATRR Yyiyvy/aa co o YYOY YY,YY YYAYY | A-2Y-¥A
V7YY IR AVARS oo YYEY SY X YYSYY
FE-FF V- Fa8/) 5 Y 0$5 DYAVA
oY YA AANA/N - cpeefFeq Y¥,- (o0i ) DAFYY
A-SY ¥4
arAa¥ YOAY/YY ce o YAYY YN AR
FAAA FASIE - YA o)) (003 )Y T4+
VN4 \#f7l-FF «++ Y44y Y f-voa AeBYD-
Y-a¥4 YEAQ AP e YOR £ AY £1-a5
YY v INARIARA <o o 2FAY AN (eai,m)YYA - F
AIRFAPA OVY Y7 e YOPY \E YFYYA
AEY D)
YA-4 VE- < YOFF OYVY YFVYA
\YoAf YAaAV Y F «o o \YYY AN f-YOA

AV FA g APV FY glaaulis Uy (ol saiges
bla g el b os LS OA0 Lo ol
AV -5 g APV FA slaaulis U (5,1 aiges
Dol G el 4o ey LSOV YA L ol
iloe (1) Jgozr Jol o Gllae 99 (nl slaallss

L plal abhds avw glp 1) lawgio Gy () SIS0
Ao Sy (5 yiiges Jols Ly aigas o
i Gomdai Oldae plodl 5l o ams o ol
03,5 s3e ol 3l 9095 4S5 s 8 5l claly

79



http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

G I wils bl @ o p lauils alali & 5l ol y aslul SIS sl U Lo :F Jaus

dlis | e Jua| Jusl
02YAQ
YYYY,2Y -V V,0F - - Y Y YAQD,YYARZ,OVAVT,09VAY) OADA
(€YY
(YYVYY,2Y -\ V,0F - Y, YYAQD,YYAQ7,0Y4VY) OANY HAUVAY
YVYVYY
YYYY2Y VY07 - Y YYAQD,) - 207,) < 2OV, Y YAV, YFYOAYOYSY) | YYH,-Q YYAYY
W2AARAIANRATARRATAV R AR RATEY AR NIRRT AN EF A TRArARDE BRI AAY YY#YY
(YYVYY2Y -\ V07 - Y, YYAQD,) - 207,0VAYA) | £+ fF AYavaA
(od.—ﬁﬁ)
BAYA,YYAQQ) INIEA
OAPYY | OAYAAQ
OAVALYYALLOAPYY, 09V VY,V YA E.YPANVD,F - VP ,091V0) afAaf 04
Yya-o
OALYY,HYYY, YY) VA
(005 ,)
OAFYY
OAPYY,H31VY,YYA-F,YY4.0,YFVY) AAYF f.v04
BASYY HRIYY,YYA-F,YT2-0,YT4-#,Y T3 V.Y YAAY YYAAY,YYAVY SV 1 1)) | Y-q¢9 5195
YYa.#
YYa-0) YY ¥y
(005 ,)
(YY2-0,YFYYA) Y VA YFYYA
YYa-0
(YYR-0) | YA-4 YEVYQ
TYA- 0T T4 £, Y YAV, YYAAY,YYAAL,YYAG - YYAR) 0415Y,)
\WOAT £ VOA
OWVLYOVAYYYAA L YYAUN Y 220FYF- VOV
FOFE
(YYR-£.YVA-VYYA-A) | F4)10
(005 ,)
(YY-#YYA-V,YYQ-ASP0FF) | Fa55 £V
YYa.#
(YY-2,Y Y- VY YAALYYAARYYAQ - YYAQY,09V7Y) 144,54 HAVFY
(Y2 YYA-VYYAALYYAALY YA YYALY, 00V 2V, 00V 2Y,00VAY,YYAA- Y YA Y) av,\y 720fFY
Y2V VYYAALYYAARY YA YYAQL, 0V ZYL,0 2YL09VAY,YYAA ) 9y YYayy

7V



http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

AsFV YA

L —

1795 juzls @ pgaw o louds @ p2iy Jiw

YA awlils 4 GPS o s glossl alaiias (gl ol a5y G1,F gl Jb Ilis 5 buwgio s puw 19 JSCi

5 9,10 1,8 o0ga e 40 susiledl slace juw adS
QV//\‘ oJ_JLo.o..Ql.: ACg0m0 Caf ymmw u—h—i’l-x.ﬁ w‘);L‘u

23,5 50 et 5 )5
)‘ oslas_wl '._) )JLxA Ai,..u.: Oladad JS )‘ Qoo VY/&?
() a8 )3 (13 ge S 0uiS CS b glog 095
?V/ff L)‘)"A 9 W) ub)jTJJ Slalad U"‘ e LJ"‘J"L""
5 (S5 Gblie el as ol pl slaoly 5l oo
O S b_él_fﬁ_t.c [T SIS u>—°)5 (_gLa:ol)
as o‘) 4&»_.» S yo VY/A? UL“Q )‘ olaslas C
PV cb 3 50 Lagl 59y co i Sl 952
..\_ao)& \"\’/() 9 ).»L:m 4\1._....: LSL"‘ ‘_;Lmo‘) Lmu] M)O
(V) IS e i plre oSl 3T sleol, La:QT
b oSy e plae a0l p0 (S35 slaglaneal, ands
).gL_:.A 09_».»6_44 sasl i a5 )5.|auLon AR 0 QMJLQJ
G A a5 s g (il Ge 8 Sy b g ol
(i S35 (S5 sle plaal, Sl
Olsy S35 5 (oo aad) 05 Sl

sdaliwsd 4 il 4 axg b .Cavloddosls ioles

Vo Slaey il jo (S8l slalacaly ol )l sblis

A

Lol asbd ol ce pu 35505 0920 (tles gl
asgormo s Yo Slaj ol ;o YYA-8 5 YYA-0
OllS jmws bg oz ) sobidwlxe slace
5 oeloe 0B 48,5 A )0 (B) Jsoz 5o (og)095)
s A YA 0 dnhd clacs o o sl U3l
Bl oul g Sl g el eglS YYAA 9 7500
S PYNE S 4 YY0 8 aakid (glace o sl
e s polie pl ol sl el yiegl S V00 ¥
29l e A pgs assed 5 Jol asses (sln e
A VENEYE) 5 AYAD-TYVE) ol _mossa e
Al 18 esgame o aS place i W wail
O lece w plod pgd dcgammo (0 Nig i oo BA>
lsmeds Lol (eSile nlply § aiian jlore 0350
Shaiie Jol asgazme 1o Lol 09 o )51 (oled oy
g, B osga o jl )L MYPY Cep
08gdme g il Bl il g (L SKilo 058 0 Bi>
9 VP g A i e v sl ce

ooilardl el ace , s e,y (AYA-YOA+)

Ci€ ymw 0095w g l.hu.c).w MLQA lJ Qﬁmsc 4....»[.7@0


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

< g bghS (gl o S8l 5 slagl sl gauss

JgrwlieTle pusy (5 S Sumg

S5 Joe an LS sla o 51 b o Jlasl e
ol it alols gl 13 bl s

o Logase g Jol plss o1, asT18:7e I

TP g YYD digos JU 90 oo 0,9 3 W o b Jgu

S g o sy 9085 auwll t«c).w awlls
LY oS Hgue o3l b= Ju
YV £ A
TAOA YYYY
SVAAy yasq
YYIYS .44
OY/A- VOIvY VY. Y&l Y YYa-0
YO/ \ABA:

VST Gys9) A0¥0

YOIV YooV

A FIAS

- I7f VNS

\INAQ Yy ¥

YY/VE YO/NY yva.rg

\INAAS ZYY .

YOIV YooV
bl ;09 LS Y ay by e LS YOFFNA VE celo g Sy o3l o S8l ooy (M) S
alize byt (51, 5 L plse aSi i o lize 9o slej o3 ol o as se las |, VFY - I
3w by s o o0 FRY a5 solan Sgai 7, Joloe a5 wilails o5 \lis 5,045 YOF-
5 P =) g D G peS g Wl S5 bl el e gelans slog 095 JS o yo YA
oSt BbLis 5o o bl 00,3 0O 5 () Ly et el il (sloie o5 sl 51 Jool ol
4B S0 5yl piges 5L (D 35 10) St 5 il (e e Gl oz el
235513 byl 0yee g SLRUI Sy s @S ol jshieay w85 18 )T sle Jolos
adaii VEYPP Lolls o L Ve e 5l gt Gy
Jsb ggeme L aSid a3 VAAY - 5 (gl paiged

79


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

S50 G —Sojlala_las Y-V JoL_i (GPS
VAT Ll s Sk 855 )18 el g a5
3 yieS Wges blas 5l as o 47 gllas Les sl jie
30 GPS cadge s a5 gllas il o 2o V-
A) adal) oS ol e b 5 Ce

il dloee 8
_xdl

T (A) ala,

dv

dldl ¢ oo 0,90, ce o gllasdv T o a S
s 28,8 1 o b s Jlgie 6,19 ydiged
0S50 alols Oy \’/\Y l.gﬁ‘).! (dl) J}.‘a u.o.fal.o.a
S (M) Jlse syl paiges 99 s lojae jo oad
)L\_EA Y ..\.m‘? V.CL»)J)..AM ’/?l.:).t‘).i mjﬂ_'éo
= el VAl S e ju aio 0 A7 (gl Uas

ol Celos

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

Yo

1795 juzls @ pgaw o louds @ p2iy Jiw

(orions dnd) 4SS B 5

Olgy S

@S 2Lyl g (P, lel -0
bl el g Las a sl e i ol o

Dg g0 a5

L s
Jo sy ahss oloul> sa s ol Sl
)é )_o.».!.'; =90 s U"‘ "59'“"(5" QL?U‘ oo.\.«.uu‘.?p“.)‘
el 42i)0 5 (6,10 paiges alaiod ( Cdlawe Job
u‘)—uﬁ ;‘ o}wu’do 61»50)‘&‘ Ja.w}».c E:A.C)*U ) Uas
(L 0,010) 09 (0,8 LSy g plod jo s
e 4l bgdas bl jo CunBge s (glas
Dg M‘}D- Ui )= Og—s e Be Uas )L.\fub).u‘).’
slaws g Loyl jo 4, I 5,0l aleax 5l Jalge b
el CmBge s alaxd o wio gl glae,lgale
oK) LS Y slas Sojlail Lg)LJ dged S


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

< g bghS (gl o S8l 5 slagl sl gauss

JgrwlieTle pusy (5 S Sumg

MCHPR § M JOR NP SNy SE P K
aallaes y0 o by das Sl LLE Bi> Ly
L s byl (aids S 6,10 masiged £5)
Dol Cwsay ai 8o B 5 F Y LY Slej SIS & ja8
5 ol o byba> 1 ) S 2l
Ohaled s S5, AV US55 eadiodgh s Lglas
o o a1 sl b))l sasosls
bl 5 (hal slacl 5 ol 5 asile) b o515 L
)] 99— 4l & jgmoay o512t 6 0
by lad 4 ib Gl amo o ol b 28,5 13
Bblie o Comad by o515 L (298 50 )0 e
el ()10 piges 5 3l L yaS (s 0 o515

- . ¥
-
B0
-
™t
"
]
]
e
|
::E a0
3
- B Accuracy
i |
i
1 1 & i !
K
100
e _
L e T —
B[ - . —_—— e o
- - - = = - _ i
O -
- .
2 -
= B0 *
=
E 50|
]
n
g 40|
o
D |
’ = - all Accuracy
a0 = = -freeway accuracy
= == - arbery AcCUFaCY
-
D .
1 & 3 El 3

saMmpling ratalmn)

g il bl 31as o 3 <85 3 2l yloj A JSUo

iz Loyl pela 5 g y95 S e @ azgil;

\'a

=N gl ! 51 (=il glbs (b 5,-Y-0
J:»)L’ . . ‘) ate e ’“l . &JO 63 . J_A‘9£
55U o jedaieds JJo faed 4 i 0 I8
7o Ld Ll o0) ange izl cuz byl
5 =k ol ppaiz (Gloey Bl o g
Fal g0 sleolai vl U asss guday cds ol plodl
AL J?‘b wl_w‘ E= R 9AN Slows u,.aLw‘ » R
Aloads Bomhai i joan a5 balas olowd Cod
Jsb gs—ezme Comd b ol il (Ap) Jsb olsl 52
Job JSa (L) wloass Gadas g yoay a5 Slalad
Ne , L

AT AT
A A ) akl,

30 A4S ceul (adein (V) JSS slo,loges 45 axg5 b
sl dige O Tyl blas slosd g 35l 28,5 Lo
el oo A, =86.3%,A, =80.12%
ey glas Al k5 e sla el oo
sl Jlo i 2 95 o laibwl Bl sl gl wsls
Sloglad (2,5 i s 5 e sla slasl ol L
e Fe ANV o laslnl Bl sl g e VO Y
3 bl alols zSlas ¢ GPS glas Jlude 4 axg5 L)
0,0 )\?/Y‘ Lf” V‘/f o)'L.» o b_.l_au_eo 5(0‘) By )
sabploml slaygo;l Jdos 4 a5 b o ass
S st Gl ool g e B0 (e &Lv__..:
Ot 9 Ore Ol e Ve Jlbos @i
Gk o, s 2o p J5e Jelge 51 Ko (S
s S a8 Sl - S S 4


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

spaed kept %

confidence kbval %

7 bl ol U Q) Gl IS ) 00 Cas
aido Vo Slojoil slp 1y 0,905 BB bghs slaxs
od—ia a8 o)lgwda>gi Ly ams e ol
S P s 02,5 i s 5 () 0 U5 s
53 Ll 8550 9 wgtlae EBs plgiean cel
50 00 9 psl s e el s v s 0 91
slooly s Glbl mlaw g oo s A YL ol 55

el oy Y (YL 5 Gy
100

8 |

B |

¢
B | . -
| i
B0t
50 |
40 |

- =~ freeway

o - =~ artery

(&)
oLl b g bahs sluxi g NS ol il A i
aiBo Yo Jloj il gl 9,9l LB
S5 axs -F

;J_..L?o ‘6)3‘(’_—"-? (5‘)—.’ KWRCS c_s—‘:"ﬁ) e U"‘ 5o
Sleslaiwl Ly G815 Sledbl [Lacsl g 2l 5]

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

1795 juzls @ pgaw o louds @ p2iy Jiw

VYY 00> S e Bo by goo v a0y

Sy bghs s - T-0
degorme (Sloe jl plao 402 b 2 ole Sy
et Sy slrojl 10 005,38 lawgie slace pu
A Sges dlaws JElam> 18, L sa by, e
M) a5, »loa )05 L _ace,
Sl 45l )l lg Lol 005 o a5 JLas o
o @l e o 6,50 an dlize slans

sl 1o ()10 paiges olaws o0 f0uS o sl
sl g g (lol (5 el S5 (i
i agad St 5T g 5 Ll BB
Slil jleslaiul 5 (5)lo ,masged 5 |55 9l
(1) = — oyl 5l eolaiwl plply wocul o laslil
o, lill Gl oul g abges slass 4 Swily Jdoay
3050 adgad Slaw (1 eS 1) Ll el o9,
Olbimebl mlaw jo Fo cdo b ey 0500 cax
D9 o0 dmwliee (V+) alaly 5l oolatnl b el
txs \’ -
n= (—) , &=V =V
& (V) akal,
5 o )lal «8) dbiges & lasbiwl Glymsl (Vo) alal) 4o
Slacss t) aseie gol3l a0 g yliebl zlaw sl p
AR A ged Ce e Sl (M) A g
L .ceul ) 0)51)_3 8o (V) arols e (52K keo
onl 50 0l 8,55 slacie jus 0 lailiwl Bl il ) o
Volawins ol (o8t Holoam Gdios
Bl Soplpas o Sa 85, 1o
Sl ey 3551 55 &5 agie glace o sluss
el diged o ylo o5 L
So—b ad)S ;a0 58,50 ns ladeas s
Sl (b 5l 00 5 (0 Jol> 5580
G S byl 051, (LSLINS 58,5 oo
G S 1 ) . 0 L) A VT P PN


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

Sloj osb 0 @bl b e o Gl p odbiiy ya5
plae a0 SUEIY a s i dnlgs S
5l 308 S5y a0 onl plae sl S0
39 Js_la Pod e Lliso @L‘o) 6u°)l—’ 9 pp—
slaglial, Shls sy dan as wl o Casoas
(S das) wiS S8l (oS SC31 ) Sy
Sl oz Co s 0551 m Gl ] 5o
ey VO (J10) ws o LT lxe e o (uSiles
03,5 youc oy dalad (o 31 aS 6w boglas PP
(o9 o=l Blalie ot 3 ] sadoslai !
J)_.a 099 d_iuja9|a u_:l_i,o slaools )‘ 6)-:5")-9&
Sty Jladio 0,511y pslateds olisS oy y g atyje
oly 3l aslad yo 4y by 2dlg slaosls 5l o1 b,
Olosz S 03505 5l by, ool 53 eizes el
oy a5l IS )] ot g Sgazme ddlaie dix o 3]
wls el eana 1) oL las ol Slogsba_S
aS ol ol K0 axg B aisS e on (S 009>
G bglas 11,51 LS55 5 boas Gogy ol po
S8l gl e Slelw jo 4 ol salgs colaiul
o el mal g (Home (2l 4 5L g g Wloatedly
g 3l 555 sl e as el T o

AR 0 é) Cj‘ ).».C Slelo )
\PY-\F @L_A) o)L__> PR CJL_;.) 4_.:9.0.) LS‘)‘—’
sbaglanaly ghls b 655 50 bl a0 (i
i 3 olsy Sl sl e 8 Sl (S5
P3N0 b slagan S g el S5 5l ol
adyle 1y SCal s sl aadsg a5 Jlasl gl &
M‘f Wﬁ —r l_> .CA_...J‘O\)B_! U‘j) d_ous
09_94 C)_> lJ ‘\)su\} 09....:(540 uaM G:LA) o)l.: u.“ 9
A g lg,093 JS w03 YA
Slahad S 51 oco, s YYOF 5l g aslasls o8 Liw
99— o..\.uSuS).w 6Lm5)o5> )l oolazwl lJ )JlJ.A 45&“»

aS Cd,Sa ol oled co cplply conl a8 iy alodl

v

aildbgls SL_So sl_—pools 5V g pel 20
3 S i o jebas dllie b sl oadosls axwgs
Sleslaiwl by (S5 slaplaal) jiel )by (s
31 yetaie (o . ewl GPS s by las slaoals
=SB VYOV 4 by o GPS s bglas slaosls
Veorh Jlw a8 ALY e SO gloj oyl yo
OSM slrools 5l saiolon! plre aSiis 5 S0 o
yo—aieay sl slaosls laol jo .o eolai
5 00b 5 lwS L al> 1o 5 )ls 35250 slallax B>
Ll glacols Lol 2l 0 Jols gonls bl
Slaize glils bl oS j0d sosgaow 3|z,
bl o5,1,55 bl GPS ows sl 3l LU a0
by A T 51, 5aS Ly o by s o K5
g00,5 Bi>addo bl s Sleyaloll b Jlge
U 9y095 AYY e 4y by o aladi VIVEO-Y Cold o
Lo L 5 Lo b Lol Ly S0 o, 31 i
OSM slaoals 5l oolaiwl Ly (oS5 jois plee oSl
al> 0 0,lg 00l LuSL slaosls s 50,5 ol
byt Gubite jsliiods 5 s go ALE 3urks
ad> o 40 saiobl (6 0d plee 4l » GPS
loodls (ol )loatged £ )5 am am g L )3
g la St g aS a5l ol Jlaol
At Bl 02551 5l 055 o0 (5 lmer g S
gy o0 438,50 oy ST-matching gloj- SLSs
= Bdaie g 0o il S slaosls b ey >0 o
LLi 295 e Lawgte Sy plao 450D a2 (s,
5 s Al GPS s Lglas (5 3 paigal Jlyis
ol el oolawl b g slacus o Bis 5
degaro 59, 2 O llinl Byl g (:Sleo Sl
sloce pw jlao,e 0 Hlowbl maw jo bbee o
5 Jlp 2l e 5998 (625 (eSlee ouilendly
3581 3l o 99,5 (00 et A5 s il
AP ol jlaskd 1o g9y 2 35T by e
dnlie (bl o Laools o S35 glaglacal,
sloaslin] o> g ol jankd o Ll codbawlxe Cus


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

laslre Vb loj 9 Vb jlosy pon> ey (SIS
o 1, s it sy ,5 Sl 51 oliz_l
2 a5 05l o0 dlpiiny ()05 pogad > Lai> L

[1] Z. Wang, M. Lu, X. Yuan, J. Zhang, and H.
Van De Wetering, "Visual traffic jam
analysis based on trajectory data", IEEE
Transactions on Visualization and Computer

Graphics, vol. 19, pp. 2159-2168, 2013.

[2] X. Liu, Z. Wang, Z. Wang, S. Lv, and T.
Guan, "A novel real-time traffic information
collection system based on smartphone™, in
China Conference on Wireless Sensor

Networks, pp. 291-303, 2013.

[3] Z. Kamoosi, B Rafiee, S. Avalin, M.
Charsooghi, M. Navaki, "Collecting traffic
real-time data using automotive
communication technology”, The 17th
International Conference on Traffic &
Transportation Enineering, Tehran, 2013 (in
Persian)

[4] J. C. Herrera, D. B. Work, R. Herring, X. J.
Ban, Q. Jacobson, and A. M. Bayen,
"Evaluation of traffic data obtained via GPS-
enabled mobile phones: The Mobile Century
field experiment”, Transportation Research
Part C: Emerging Technologies, vol. 18, pp.
568-583, 2010.

[5] M. F. Goodchild, "Citizens as sensors: the
world  of  volunteered  geography,”
GeoJournal, vol. 69, pp. 211-221, 2007.

[6] F. Ostermann and L. Spinsanti, "Context
analysis  of  volunteered  geographic
information from social media networks to
support disaster management: a case study
on forest fires," Information Systems for
Crisis Response and management, An
International Journal, vol. 4, pp. 16-37,

2012.

[7] J. Machay and D. Media. (2013). How does

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

Vi

1795 juzls @ pgaw o louds @ p2iy Jiw

L VGl ads 5 ol )5 sl &8 )Lie 5 oolasl b
Sga> )0 S5 e So Sl (YA Gl S5ii 2 5
a5k e g omb anie o L) ol jaslad VY VY-

6[.:\)’.0 r"'c)csl‘ DGl yuts g:-“l-?-" s b QIJ’:.Q_?L‘;
slaglaaly i Glp ool Hlo 31l Hlgl 3

&=l
google detect traffic congestion?
http://smallbusiness.chron.com/google-
detect-traffic-congestion.

[8] V. Jain, A. Sharma, and L. Subramanian,
"Road traffic congestion in the developing
world," in Proceedings of the 2nd ACM
Symposium on Computing for
Development, p. 11,2012.

[9] Y. Yang, Z. Cui, J. Wu, G. Zhang, and X.
Xian, "Fuzzy c-means clustering and
opposition-based reinforcement learning for
traffic congestion identification", Journal of
Information and Computer Science, vol. 9,
pp. 2441-2450, 2012 .

[10]R. Ong, F. Pinelli, R. Trasarti, M. Nanni, C.
Renso and S. Rinzivillo, "Traffic jams
detection using flock mining,” in Joint
European Conference on Machine Learning
and Knowledge Discovery in Databases, pp.

650-653, 2011.

[11]W. Liu, Y. Zheng, S. Chawla, J. Yuan, and
X. Xing, "Discovering spatio-temporal
causal interactions in traffic data streams,"” in
Proceedings of the 17th ACM SIGKDD
international conference on Knowledge
discovery and data mining, New York, NY,

USA, pp. 1010-1018, 2011.

[12] V. Manolopoulos, S. Tao, S. Rodriguez, M.
Ismail, and A. Rusu, "MobiTraS: A mobile
application for a smart traffic system"”, in
NEWCAS Conference (NEWCAS), 8th

IEEE International, pp. 365-368, 2010 .

[13]B. Krogh, O. Andersen, and K. Torp,
"Trajectories for novel and detailed traffic
information”, in Proceedings of the Third


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

-ee g bghS 5luo gy G815 slaglsusly Gusi

JgrwlieTle pusy (5 S Sumg

ACM SIGSPATIAL International Workshop
on GeoStreaming, pp. 32-39, 2012.

[14]1G. Andrienko, N. Andrienko, C. Hurter, S.
Rinzivillo, and S. Wrobel, "From movement
tracks through events to places: Extracting
and characterizing significant places from
mobility data”, in Visual Analytics Science
and Technology (VAST), 2011 IEEE

Conference on, pp. 161-170, 2011.

[15]S. Chawla, Y. Zheng, and J. Hu, "Inferring
the root cause in road traffic anomalies", in
IEEE 12th International Conference on Data

Mining, pp. 141-150, 2012.

[16]W. Zhang, G. Tan, N. Ding, and G. Wang,
"Traffic Congestion Evaluation and Signal
Timing Optimization Based on Wireless
Sensor Networks: Issues, Approaches and
Simulation,” INFORMATION SCIENCE
AND ENGINEERING, vol. 30, pp. 1245-

1260, 2014.

[17]F. Giannotti, M. Nanni, D. Pedreschi, F.
Pinelli, C. Renso, and S. Rinzivillo,
"Unveiling the complexity of human
mobility by querying and mining massive
trajectory data,” The VLDB Journal-The
International Journal on Very Large Data

Bases, vol. 20(5), pp. 695-719, 2011.

[18]U. Nagaraj, J. Rathod, P. Patil, S. Thakur,
and U. Sharma, "Traffic jam detection using
image processing,” International Journal of
Engineering Research and Applications
(NERA), vol. 3, pp. 1087-1091, 2013.

[19]C. Peng, X. Jin, K.-C. Wong, M. Shi, and P.
Lio, "Collective Human Mobility Pattern
from Taxi Trips in Urban Area,” PLOS
ONE, vol. 7(8), 2012.

[20]B. Pan, Y. Zheng, D. Wilkie, and C.
Shahabi, "Crowd sensing of traffic
anomalies based on human mobility and
social media," in Proceedings the 21st ACM
SIGSPATIAL International Conference on
Advances in  Geographic Information

Systems, Florida,pp. 344-353, 2013.

\4A)

[21] X. PangLinsey, S. Chawla, W. Liu, and Y.
Zheng, "On detection of emerging
anomalous traffic patterns using GPS data,"
Data & Knowledge Engineering, vol. 87, pp.

357-373, 2013.

[22]P. Desai, S. W. Loke, A. Desai, and J. Singh,
"CARAVAN: Congestion Avoidance and
Route Allocation Using Virtual Agent
Negotiation,” IEEE  Transactions On
Intelligent Transportation Systems, vol. 14,

pp. 1197-1207, 2013.

[23]E. D'Andrea and F. Marcelloni, "Detection
of traffic congestion and incidents from GPS
trace analysis,” Expert Systems with

Applications, vol. 73, pp. 43-56, 2017.

[24]S. Prakash Kaklij, "Mining GPS Data for
Traffic Congestion Detection and Prediction
" International Journal of Science and

Research (1JSR), vol. 47, pp. 876-880, 2015.

[25]F. Osterman and L. Spinsanti, "Context
Analysis of  Volunteered Geographic
Information from Social Media Networks to
support disaster management: A Case Study
on Forest Fires," Information Systems for
Crisis Response and management, An
International Journal, vol. 4, pp. 16-37,
2012.

[26]K. Poser and D. Dransch, "Volunteered
geographic  information  for  disaster
management with application to rapid flood
damage estimation", Geomatica, vol. 64, pp.
89-98, 2010.

[27] X. Qian, L. Di, D. Li, P. Li, L. Shi, and L.
Cai, "Data cleaning approaches in Web2. 0
VGI application,” in 17th International
Conference on Geoinformatics, Fairfax, VA,

USA, pp. 1-4, 2009 .

[28] D. Birant and A. Kut, "ST-DBSCAN: An
algorithm for clustering spatial-temporal
data", Data & Knowledge Engineering, vol.
60, pp. 208-221, 2007.

[29]L. Gong, H. Sato, T. Yamamoto, T. Miwa,
and T. Morikawa, "ldentification of activity


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

stop locations in GPS trajectories by density-
based clustering method combined with
support vector machines," Mod. Transport

springer, vol. 23(3), pp. 202-213, 2015.

[30]J. Yuan, Y. Zheng, C. Zhang, X. Xie, and
G.-Z. Sun, "An interactive-voting based map
matching algorithm", in Proceedings of the
2010 Eleventh International Conference on

Mobile Data Management, pp. 43-52, 2010 .

[31][¥\]D. Wang, Z. Wang, X. Li, and Z. Xiao,

"A Map Matching Algorithm to Eliminate
Miscalculation Based on Low-Sample-Rate
Data”, in Proceedings of 2014 International
Conference on Computer Science and

Service System (CSSS’14), 2014.

[32][vv]Y. Zheng, Y. Lou, C. Zhang, and X.

Xie, "Map-Matching for Low-Sampling-
Rate GPS Trajectories”, in in Proceedings of
the 17th ACM SIGSPATIAL International
Conference on Advances in Geographic

Information Systems, pp. 352-361, 2011 .

[33]S. Syed, "Development of Map-Aided GPS
Algorithms for Vehicle Navigation in Urban
Canyons," Master's Thesis, Geomatics

Engineering, Calgary, 2006.

[34]) J. S. Greenfeld, "Matching GPS
observations to locations on a digital map,"
in Transportation Research Board 81st

Annual Meeting, Washington D.C, 2002.

[35] A. Dobash, "Offline Map-Matching for GPS
Observations”, = M.S.  Thesis,  Sharif
University, Tehran, 2014, (in Persian)

[36]R. Frederix, "Dynamic Origin-Destination
Matrix Estimation in Large-Scale Congested
Networks", Phd, Science and Technology,
Catholic University of Leuven, Heverlee,

Belgium, 2012.

[37]HCM, "Highway Capacity Manual, Draft
Ch. 9/Glossary and Symbols," Washington,
D.C: Transportation Research  Board,
National Research Council, pp. 1-9, 2010.

[38]H. C. Manual, "Transportation research

50 Slelbl (5 59lid uwsigo — g ju Sole o jbis

\'8%

1795 juzls @ pgaw o louds @ p2iy Jiw

board,” National Research  Council,

Washington, DC, vol. 113, 2000.

[39] M. D. Deardoff, B. N. Wiesner, and J. Fazio,
"Estimating free-flow speed from posted
speed limit signs", Procedia-Social and
Behavioral Sciences, vol. 16, pp. 306-316,
2011.

[40]C. Wang and J. B. Huegy, "Determining the
Free-Flow Speeds in a Regional Travel
Demand Model Based on the Highway
Capacity Manual," in  Transportation
Research Board 93rd Annual Meeting,
Washington DC, pp. 17, 2014.

[41]E. M. Mikhail and F. E. Ackermann,
Observations and least squares. Washington,
D.C. : University Press of America:

University Press of America, 1982 .

[42]M. A. Taylor, J. E. Woolley, and R. Zito,
"Integration of the global positioning system
and geographical information systems for
traffic congestion studies”, Transportation
Research Part C: Emerging Technologies,
vol. 8, pp. 257-285, 2000.


http://dx.doi.org/10.29252/jgit.5.3.51
http://jgit.kntu.ac.ir/article-1-516-fa.html

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

[ DOI: 10.29252/jgit.5.3.51 ]

Joumnal of Geospatial Information Technology

Vol.5, No.3, Autumn 2017

K N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Traffic Jams Detection based on the GPS Trajectories Extracted
from Volunteered Geographic Information

Vahid Shokri, Rahim Ali Abbaspour 2*

1- MSc of GIS, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran.
2- Assistant Professor, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran

Abstract

Despite the benefits of fixed sensors to collect traffic data such as quality and accessibility, factors such as
dependence on equipment, lack of full coverage, the high cost of data collection, management and analysis
revealed the need to develop proper infrastructure. Increasing advances in volunteer geographic information
(VGI) and location-aware technologies opens new dimension to collect and publish traffic data in high volume
with lower costs. Therefore, developing a system to facilitate the collection, extraction, and dissemination of
traffic information by utilizing VGI was considered, but given the extent of the issue, this paper focuses on
providing strategies to extract traffic jam from GPS trajectories. First in pre-processing stage, trajectories are
being cleaned and irrelevant data will be removed. Then ST-matching algorithm GPS trajectories match on
road network are being used. After calculating the average speed between each two consecutive points, traffic
jams were determined by comparing the free-flow speed and roads network speed. In order to test and evaluate
the system, GPS trajectories which is collected voluntarily by taxis between 2nd to 8th of February 2008 in
Beijing, is being used. For example, results of traffic jam in the period of 16-16: 20, indicates that most of the
main roads and connecting links experiencing traffic jam and this is due to the transfer of traffic from the city
center and working areas to residential areas. Results of this paper show that with the appropriate participation
of users in producing VGI even with low penetration rate (8/3%) traffic jam could be determined in big cities
with a road network about 72720 segments with lower cost and without need of special equipment with an

appropriate accuracy.
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