[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

. . &, &
d?&b#id»&u’ﬁu/zﬂu’“y”
\_/,/iﬂ,- ¢ L as” 1A Glowoj «olg2 6 jlouh ciisd Jlw

; Jyr-25] Vol.7, No.4, Winter 2020

. e Yoy g
WA{/J}

S codled (g bl p pw bglas 50 w303k 5 sLagRl gl 5wl 1y (9, &1,

olxb

ol Lo yule &7 jgmmlie (e w10y T o 593 oy ool

Ol oEils o 18 slooaSisls sy SKe SledMbl 5 (6 ls patds wdige 00Siils GIS (5550 gozeiils -)
Ot oIS o 3 SlmoaSadls oy ¢ e SNl 5 (515 et puobigun uSS okl =¥
. xio olKils ¢yome cawdige saSizils Lokl -V

VRA A sl ipdy gl VWAV AIYS i il o b

ouS

S o 6 s Sl oolainl b swsis s b adgr Gl (S comdge ol sl il 5l eolaiul ol 1515 LSl gle Sl (o
I ol b ladye glacadled o jaw elosl 51 ol p)l5 Bas e JSi 5 dwaia p odle olsf o i (s ol il ol 3 1, ol 1S
Gl 4295 5590 13l la Lo ;o il co 0l o3l slacdled g Kby a5 )15 codled s bas Lul) cpl jo ols 18 axg5 5590
53 sonr Callib rasbay solise &0 S 1,550 Slog ki fgicon |, Lo Slegdge i iags o | Cenl 052 (ine
8 sleedlad ous @3l 1SS slagSIl bl Sl aiws pl a5 canl )5 S gloosls 58 es b Ll i Oladllas odes oS
doy ] (Jgi s ile JuSid g lacdled (5,13505 51 s B ol 00 olgiin g, dllie ol j0 jslate ool (gl 08 ces Hlas o ()
bl cgolpiing gy mizen led plold L8 slacJled (38,5 s o g 108 pled s bolas sl eslaiul Ly 1,85 5 gle Xl
Slass 5l o A1 gbvosls (59, p (gilwosly I les oo 1)1 o3l codled SO L g wate dae Sl ly LSS sl olobs
o 5l Siko @i 28,5 )18 anslie 0550 (50 LSl sl B9 99 b eoleidin s, @S (S ol plolRals j3 )57 -#

DSl oo o i 50 e, VYO iulidl g e e ool oL LSCiS gl sl loj ralS sas e

(N5 o le ol p o elad yw bas- ¢ laogly als

*

S SleMbl g (6,18 pathi wdige 0dSLENS ] g5 oEtils 18 (slaoaSisls sy o] JT Pl abolis jl ams o ot 515 LLS oyl 5 20005 45Ka s 55
A=< AREY : il
Email: abaspour@ut.ac.ir


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

Sl 50 &5 Sl LAy gg050 (nl S9doe Julo
wilsy ol & colled e L gl ol )
cdled g ol Uil pom by yo A¥SY] canl ou
oles Baes a5 59800 0258 )5 Lawgi H5 550

Db en 033 gy (nl 49 5 Sellad bl
s b3 plgie 4 i (b s )8 GlaclJld JIgs
PEIUEETWNINEYPEC SRR
S seice begled 5l gl Jels colled
Colled slaallis plo Glee jo 1) 1S5 sl oy
gl ojapl IF] ojls oy il o Jsb 50
(LBS) Lis o5 loas 51 (6 b 5o cedlad 531
G e ez ol Lol Gl Coesl
izl Gbasid 5 wedaa Slials gy
a4z b bgmgym (nl 5o 0ged o )lilflie (S
Cumdse (mgin Oeizen g oLl coled (565l
Sy S 3550 oSl ol Ll samy
leghy; 1750l wsdipe @) elaizl 5 Slidls
o b IS sy wlons a8l CmBse i sy oS
O Bl gy 4 08 (S o8 85 Ll
5wl Ll alols 5 addle 0,00 L3 5 Led Ll
Sogar |y Gam Saxdge ;3 03 (18518 Wy o
sobate e &5 olahg, V] anS e ol oz
G A 09,5 95 )3 (lgion |) Wsdioo oolial
Jloizl las )55 slae 2 slagssy ol 05,5 9508
LAV ALl wsl oo 355 )l o LT o o a5 ol
Ay oy alie (5> o8l il 5805, (nl 5o
ol NS 2 62Tl ln e 5 o0t plulin
ool ools hjgel alflax jehy g Lo Jow dagSI
GBS e Jaw 5l Voo ¥ Lo o bly ol o L] el
ol e al colaill sam date gt lp
cdl,s GPS JiSw Ll o a5 bl oyl aslllas
Jleizl 5 00gs @dgs a5 bla leie 4 conl onis

4 Location-based Services
J Location-based social Networks

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

doddo —)
i3> 2 g sl Hnb 4 g L ooyl
Condgo sl s dle Slbls,l g Oleds]
Sl yin (b 58 83 SISe Condse (GPSY) Sl
5 boye olliws bwg Gxed 0sr by 09)°
S Cobge Sl 0538 5 2 LB olpen (il
a5 85 50 e bohs &jse 4 g |, 912
3ol oo o3l Gla b 5o Slidss 5| 6 ks die;
@bl (i 4255 8)90 ppo Slegdge dlex
090 Sl ;o oS e s 5Nl
sl yaw jo oldl Slul> cads (o bl e (5 e
5 P el a4 Gorw) pokie A 6l (5
O Db Ban Cumdee L ke ol el
Sl b G Casdse ol )8 s o)le
o e (b3 g 00,5 £9y0 1) 093 Hhu (pative
Wy wile) cdld pais b SO pll g Byl
Sesyso (Cdled o 3D daie 4 (KL g Leiew
Ll laie 4 o o codled b ectan blis ol Ygone
4 Bl 550 bl Wi e asly abdle e
ok oLl b o5 gy 4 09 e 4 oS
adgs Lol yo Sloy oLdl by g oad o5k ):Sua
el Gas gds olels U5 ol L[Vl oo )5
o Oy 90 4 b e SLSe slacusBes jo p)lS
SR Gisy 3l TSGR 5 TR
oo ookl polas glaosls (gilw e b SESS
gl abis jo j0 oI5 codlad Coles o 5 WS
oly (e ook &Ll sl by, (o) p Gl ab o
o b3 ) iy Ll gl sl ool ol Jo
Gl Ll olge ()l 5o Ll ailige owiin
Colld Silo (gwiid pew b 5l oas Sl
| laablis |5 by bl Jlis jshy 5 o9 ools

I Global Positioning System
2 Post-Processing
3 Preprocessing


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

by b3 53 535l g sLagSUl plydiuwl §l s gy 031

UlBSes g gl ET Jao jgy > ol

Gl g o, DVFL al, ol o o o lal Lyl
Al al)l )5 oS> h il g b @y eSS
'eossoe! STl eolatwl Ll S awsie oS
e 5wl o Il oL, slJae &g
[VAl Oeizred 0y el [vv] Ol e alive Busow
L olne Luls, )5 S (25> L8, (cwyp b
el yel b 5l eolatul b coles 1o 5 00,8 Slulis

o Candge mite Tobeebl T Slanty
Sy 6o pb b s DAl el sols plxl
Gloygo slo,lis, C‘)’.&“" 4 as sl &l Pt
SsSIl 8 lge was s ksle @l L VY] s5lo 0 s
U”‘ | 09903 u.)l.wL».w ﬁ)lf » 6‘)‘.’ ‘) )‘)S;).:
oSl gy 5 Sgiey porde ol 2 e8!
sl Gl )0 S e gt adllis o ) o S
‘L‘bd.l[,.io Lng.c“saLo.I & 9§ 417-).,: & )’l S
1y Sloass 1,85 asbiwl Jlade G 5l yiin a5 lagSl
S oo plolid Gpae ST o5 slagSl (e o
b ballis 3 sprse o oSl ol e
ol S e e sgdioe S pledsgere s
Bgdoy odal sty logSl 5l S lbacgeme )
o Gwlg.u‘ oals ol.ﬁ)l) LQ)‘)3| w“ U“’L""“ » ..\.wl.:c;a
IS 2 50 sl g wloe oy basiging 51 S,
03,5 I |) ggae S5 (o5 lagSll daacgors
Ohl o WS dle ) o Gladisin
@ ooy B Sl el (aS5b g
Slp o sl sl olidon gl o alin
&S Cwl oad eolatwl LSS, sbeeSl 2l sl
FP- b L1, o bl a5 sges o)Ll [Y+] &y o5 o
3Ry el yo el 00,5 &Il jelata pl (ol Tree
dcgazme b L SlMbl 0,53 lp ooy S

I Apriori

2 Association Rules
3 Support

4 Confidence

| ol

o pad 5o oo slwlis cnl ol Ll jo s8 5
elel 5l colaiul L g K-means 5,681 5 ,b
S e abed S e a bl ol wbilos
S > 6ol gl eolatil b e sl 00l 4z )F
D33l sl 4y azgs b edeS )l gy 5 bl cnl G
» bl le o Jlas! i a5 bl YU
Ol 4 abgd S1e g ool olulid &,ls 1) dbes
oelS abgs gled leojer gd oo bul> bla
Syl aBgie als> Slie ki a5 olr U b
LoD Jlo ,o 00 ghios [0 cwimmed V0]
ogks ol 25,5 158 5 BoS e Jao 5l oslisd
Il W,S Byre WAl lee a1y Dbla
GrSpredl 30 slow p glogby, psd 0g)S
Wb clacaadae ol b g, cpl jo aiiis
4.L>).a )o ‘”9""&5" 6JJ§J5 9 IR GL.HLM )J)Lf
sy o 1) S Gl iz &5 05 e
4.l>),a )o I8 Md GPS 09>' )o d.Lm
Slskd S8, b alie slagll 4 a2 b (i
G Casdse S Gl S0 ol slasls
Gipoi 5o Jle ek VY NY] sss e colinal
L bl ol wys,S «l Yerd Jlo ,o a5 [VF]
Sl b o iloads plolis oby wuojl uils,8
O Gon dbdl Casfge (50 Ll SO
wa dbl o Gl & S e webiee
Gekas Jla3 0590 0 b 0)8 gl cdd b s
o0 glaosls ;o 0429 Dyae jo (gums alads g oolo
oSl o 1S5 olaw @ s L UVF] 05 0 il
IS, gl ead @il sl g,y 5l B 5o waliBe

Dol el
3,8 Gl (gomy Cumbae oy die) o 4zl
0578 yuizred Ablge cld 6o olulis
& o8 ol Sligins 3] (gl ol il S0,


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

ol lapnl ase a4 syls anlw Jeu> S
2 LSS sl oles 4 GiSTE Bl 0 oszge
Jsoz 53 d9zse 3,5, o o)ls 353 3 ) (S
FP- oo S acs a5 cwsl cwed 5kl aais anl,u
Aol Jgaz 0,55, onl pa3ls gl> a5 | tree
FSis 097 5 (lAigad .00 o Mg po 4 ] S

Sl ool 1Y) S jo o oyl

Item | Head of Node-links

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

A Sy o 1S e oolitul gl slapn]
Ol Gy 5l (S a5 055 LT e s ol asy,
PR TE P L1 SIS K VPRCE R U RO AP ES
oy oy 4 b asls og salys 2S15 oKL
olsle cajs 2815 oL, Gla)lSs sl
oL, ,S5 slaws a5 slo jasls a5 (5 ebar b o
FP-ree. 1o o 1,8 aty, 4y eSuny wil iy

YT PP e o Jusis sgmi 1) i

ool cnl g oghioes a3 Sl o lacls
S o ol xS R s Tty & jpa
Gy JSn sl b ollid lp &5 ol
b 3l Ablon (85300 Slse dlazr 5l loillsd iy
P ied 5ol8 ool E3 s sl 2 4T ala s,
S0 el 4 alle Oypa | el e b
Jolo Sy 58,5 55 50 L e 0038 e L2
PRSI UETTPC NI A R NEES
s elolis S GlaeSl lee 4y asl ansls
ol (e, ol b oS cwl Jb o cpl gl
oS pie colad olaw bS5, slasSIl gads
RV PSRN OO R AP Ui N JERR VIO PR K g OV
GlBlas &jgay codled wlas 0gei a8ls] ixen
3 0sls p> 45 (F)9e ;3 g 03 p Gl S0 4
Bl Y o)l o oyliiie i apsily ola 5 sl
S8ls3 0lj Jlam S350 S0 Shiz 5 >

..)5."

3 Itemset

G sam adss 5 slulis lp [N men
Gdn Cosdge (gl Hokiie 4 )5 Su (S5~
\L}’ Gddbg> sl P ) PL; L ‘) =29

Sl 03,5 a3l
vy B S wim end plnl Sligkos )y b
wlilllas ol oles 5o Lo, aSyl ol wo)ls s9>g
oolawl l.> @L\M h‘?) L> 9 )|)S)).: (_;‘LQ?_fﬂ o.:l...uL»...q
S o ol el a8 5 Oige 0,5 S slrosls
25 SO ki cudled pw bshs slaws a5 el
50 o laiie ne wosl S99 4 Az gl b g 009 Sguze
Sosdge (b olS Lawgs (Gam Cuxdse Ol
a5 by, Lol cuils aalys oYL cds o
JUN[PU SRV R E RN WL SN R PNCI [P0
DAbse 8 oseow! by sladans Sl gaoge
Om GIF Sl cnl o a5 CiS b 5ESs sk

I Dynamic clustering based prediction
2 Drift


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

...bg_hﬁ > )._!)_jL'J_}J \Sngg.“ al_}'?_u.ul lSIJ'.’ LTA'}JQJ MlJl

UlBSes g gl ET Jao jgy > ol

Sl wieils eoleiin by Gwimred g o0
bog S5 sl gl g sl (550
Oyge Sllud Jg il ol 4 gaae Sl
pr Rl cel Sl o e ojlse 0 yS o
3oy o 4 aelsl o a5 ail s oloj 5 Sl
ledn o9y @ Wi (nl pgs iSu b aalys
G pye Gh Sgdse S ol Sl g ash
95 Sibeesly 5l enel cesss @l 23] 5 (o2
5 SSAmt eimes Slopese ol
s ooz Gion 50 S Sligizs glp Shliin
Ll 00l oS

GOk 9, -

oads )l (V) JSo jo eolorinn by, IS Ll
ol 5 el ol 1 By Bk ol o
sy, Gk 5Ly oLl by a8 S )50
g gl Do 4y eud glstul (g5l
Al oo ey o codlad

e bglas slr oold

IS n sl slolls ©lp (o) G (pl )0
zlpel Gy oS ples slacols b el oals sl
G995 (SR (R e gl a8 SIS 4 oSl
» ol oy Jlg 185 e o golpriay
Rl 0 eimen il SIS slagSl olulil
Jlde 4 S gom Cemdge St Glp GubS
aQ QT g_)l?b.:‘ 9 JLa..J u...u).sLo )b OMT Cowdy J’“f‘»
A Gt sl P LB slecdld weas
Sy bl Jlisl lbae a5 1o w095 0 4185
u.\M el oouis w‘b)) U] Le u..M Sldlas
sl 1SS Sl oluls golprdan by, 5o
Slp & ek il ed ool sl JolS Sl
el bohs IS, sl Sluls

A 4

iR [PRONTPERPIAT AT

I o e cullad Bis

A3 yas bglas Bi> £8 96U eluly (s lasus

\ 4

SleF o il JuSlis

D33k g Hile JuSis

w33k g Ple el S0 2 oS!
MR gbwsih bty )

IG5 ¥l (o luliss

22 10 5 R e

e S5 o

& oots oalod (510 )10 2 58!

(ol g Ll oo Y S


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

slaasin b @l ligiw, o5 aw Jlo ok

g a0y asis 5uSs 51 3C 4 3B 3A
S5 ple wam al> oy 1 Il (g o JuSlS
J8 Al o 40 ouds pll (5,105 ulul 5 wcldled
orle gl slaggie &5 6ok wedoe JeSiS
3,90 slrosls ;o oad ail)l slacJld glal Sl
J...M.Iojb O‘Mﬁfﬁ )..) Q] 6[@0)55) 9 009{ d.xJUaA
L » oy K0 ole 4 a5 codles
a5 dadee a8 Ll 0 058, SOl
Oygeay ol plxdl slacldled 51 oI5 wosl o s
T Sl o a bgyye gt pj sl b ond s
Mgz 5o codlad g5 G 5ile 1 slaiges 055 o0

ol o |

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

(it gy 5l Al pe sl p3 3o e
3 dpdyee plonl o s (55 b n i
Orzed g oS5 1SS Slawi b e bshas al> e ()l
5 S0 Comdae olitil cud b slaosls) &y slaosls
Wi o i 5 slolid (Cullad Sledbl 2l |
Silwoolel pge al>re o bbedled (gyla50s
laceles g5 o le JeaS5 gz dlad (glaosls
oot 4] glaclles jolite ol (sly 3,5 sl
(6 S5SS ol g s (6,55 g ood gk Al
Jbe sob a0l oo B9y g olael 5l (oS 5 O 9
B O oKl g g, ol il slacales
@l el glaosls a5 S50 0 g 0ad (g lAS0S
b g Syl e gy painr Jold o

Sgd oo olatul Ll yols jed slp g > 5l ail

Called (g5 (o Flo S 51 (slaiged 1) Jgar

(Lodow — g0 p5) =Y | (09— ) &I -Y

O Jxe) ¥ | (CogSow Joo) ) | cadlad — pawbas

¥ Y v ) )r5-)
- Y Y \ 1o~
Y Y \ ¥ Ya-v

ol azils ol I8 s |y auosl (st ABC s
ol P9, 5o LR sl plelid oges
25l o & i e e Glal e O g
Gho odd @l Lid s a5 Lleoyss, albye
sokhie (ol glp dgd so Bdo am dl> o 5l aiiS e
Weboe lolid Tawe (o Fndilby Jol alpe jo
g 00l 03yl Ly plad jo ) dae dlawy a5 (5, gkay
Olsie 4wl asls 1) olaws o pin a5 Jeiw
523,55, 55 nl 31 298e B yma o 0 5ol
123,55, el g oud lulid 929 p (nl 4 bgiye
b osile S @l )0 g9 ol Bdo aay al> e 1
Say Al e 5005 oo ) eoliinl 590 ;a5 365,
sl asls 1) ¥ osae slaws o ies a5 oo s

S5 slegSl 8L B ISl g Wad o olulis

B s o tege 51 (S e ile ol oSt 5l ey
aS Conl cpl S8 BB asS asl o Alie ol 5l Lol
Gt Jlyale; b plp)ls by T glee,S
Oy Slallas jo a5 |z sl anils 1y auosb
Coley aS Cawl onls b 06Xl 4 1SS sla gl
203k Jloio ks g 0355wt o] ST G I8
Gl caol aalo 1, e iy 0,8 90 o (o
CHBA o an b collid b Sy ol Jite
LBl BaA akbi " sl Jlas! jlade oy yii

Ja}dfwww‘daw);u;m“wloéyc

I Transition Probability


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

by b3 53 535l g sLagSUl plydiuwl §l s gy 031

UlBSes g gl ET Jao jgy > ol

Cdled o bolas 31 L a5 &g cpay d S L
09.“; «° oolazwl 5§J‘ g_;.’.l""l*”‘ k.;‘)'.’ )Ja'.;»))}c )g)lf
Ot 3l s (o Ll g o3l g le JuSCis
Sl Gmile gl ol s, Jole
3 ol ol bl cdls Jlg e il
Sy ol S sly oy e p Sldlas
3G e bl Jleisl Sly g 0,05 o0 1,8 el
Al ol bl o aslllas o090 slacoIled
o b SO L sle pl et Sl o
sl al wdlol b og oo LSS cudled
sl e oz oS YYD ssne Sl
om0 Gule ojlal s 5 Slewle
Do loyew b3 gl wor glacdld as Ll
mtrle 45l b o ol csls walss o 4o
o le S5 5l am eoleian by, 5 S 0 9
o L g et claclles ol b el JIg
Syge Sszaoen dhaly nl )0 ad wales Al b
35,5 oo 21oysS ) slass Jold ccldld g0 o s
o ol il 4zl |y eodld 90 ol o g5 oS
ol 5o B ogboe Il b 255 99 5 (e 929
Dg JSad 305l s yile

Olye 4 ety Sllllae i 5 Wik msle
e b s sl LS ly eols ol
3 Solgd yo aS cunl as T 18 solatul 050 ol 0,8
G Camdoo b cdld ot Glp o Jolie
SN 95 ol S92y b sl o 43S S &
A 5o ly by )5 (L slacdlad Tanin,
Jz! Jlade opins Lo g Sl caid a8 F
W CouxBge gl Wil o yile Lawgi ool aulxe
Gl 00l aid )8l 5 sum Jetizme 4 ek 4
G slacdld (85 s oledn (b, o
S Ol 4 00 S o0 Al g9dse (nl Gln RS
abais 3l gam culld ot @l soleiin 595l

2 History

S oo o dalol ool Bae 0,8 olaw 4w
So s (Jole By byb sl pes S,
aS Sro s il oo oS sl gl asbinlas
Blislas o LS5 lagSl glas,sS, sl
bbby 5l S ek SIS X!
VooeleiSsy wad plulid S5, sl awles
A A Gy b e lp A5 C oy bl e
ol 5l degezme oy oad plulid S5 5 6581 Glgre
il grbae 5155 lagsdl lyie 4 S e L
OSSn @S L b)) o grhe bl 5 (S
Dyge a0 Wihe Oy oSNl (plulin
39 (oo i 5SS Gl sl ad wr L S &S
Sl b Cundae SO L g duake dase Wil 0 a5
slagsdl 8L polaie 4 all o e y3 ol
J>le g oad Bdo ol alo o ool Tane 51 1S5 5
S oo Iy aalol Tae lod 0 bogiye g 3l pg
Sade b 1S5y sl (28 lp gpoge ool L
O3 Sozaoen &5 sk wdlee Sglite o>
Sl 350 walle 4y bgpe (gt (385 Sl o b kS
ol 5o e i sl Yol a5 il 1) (2l oS,
wals 1) 1SS (n it o 9e Jlade g 039 (gt
OBl B cnl S )9e sla iy ;s 5l el
h els b o cwl (Shpa 1SS slass
G & ssoen S shiie (al lp et Jel
oS o ) (2lee)s5, &5 eSS (n Ogl e A8l
LSS et 090 Sl 4 bgype (g
Culgs o auils daie bl slaccdled 55> g aiilo
Slr 63955 omrle Olie @ s2amn 0l (29
DpSee HA ekl 95,15 n slagSIl (8L
"o 0Ll 990 Jg mle Sl eslinul b rizres
aile 1) asde o8l pizmen 5 wojln o8 Ol
30 el )8 SS Gl wl ly ools plas (gl axl

I Monotonocity


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

Ll Jlg g 5555 colled anw jo a5 0,8 0,
Wb Jhizl aslxe L colyd jo ailes,S auosb

@l ol e on ey lgien Lo 5l G (s
Slade Lwly cpl 5o 050 &1 Jadiome  cm i Olsie
(\)‘d"%‘) O ) Pi(Uan) ] V‘-‘JL“-Q “\-"5)[‘ JL";"

D9l se (B yre

PU,,) = g—; , 1 <i<n, n= Number of possible activiyies

acgozoe opl 5l ol 5 cldled slaools gaas ol jo
solatul Ll 51 s5lwenly (slp b ool zl el sols
Sledlbol 8l )5 VY slaws )5 Vo7 Lo 5l 0l
A Bim ools e 3l 4T Wog cudlad s o>
e B AV Sl s bglas ol o cnlnle
bl 5l solaws poren ol bl (gjlwesly
L YO 5l pies codled olaws b ol IS el
3o L s )8 Bas ools acgamae 5l F 5l S
Ol olass deosls 4 bgwe gl (gla50S
S&l s oold dcgame A Cad  juw bgls
30 0dd b sl sl golawd yoren all oo
Lobls ook G Condge ol ols asgas ()l
4 axg b oas ail o ML asle aasee oolul U g
Gan 5 s 5 SaS B s ety o
P 4 dazgi b aaled 5o el atslis LS gihes
g Jaz Ao Blass o)Ll 0,90 ools oYLl
o sl gl AT aS skl Sl e dlad
JUOVINFESV IRWAPUE X SN E YR PY- RUUOWIN g IO
4 adlios 59) S sl S Sy 4 g pe slaosls
Sl ools acgamme ool &Il Jloy polie 4 axgi L

sl 0l S 5,5 ,e
50 ouls &yl codlad slaools aSul b az gy b dalol o
A S0y 8,5 Kl o b oslaiul 090 ools dcgesne
e (o Sy izen g (Slpbre slass
o il Gloresgr Gubs Lyl (6,105 0S wil ouls ¢S

Bl 5 B3l i 3l o b el (LS i 53

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

¥ g sl a5 0eboe G Lok Jols P
vk s s j0e )5 LS i il s
5 5 e @l codld an I sjse )5 b
b S gdm Sodlad 5 el eols bl ) Lot
ssbie b sl wBbioe Gt Egdge Ol
P motn e L amebshs goleian )

(V)akal,

Sle csy 4Ny gNp glayel)b alal, ol o
ol w5k S slass 4 6l el A05L olass
Dbl oo o

Sloise w3l e yle sl oslinl b by faod &
P A b s ogel glSl 1) 1S5, 565l
2 sladdld Jlg oSl 5l 2 (0N
99 O 3l (s 5 05 (ged AX8)F a3 o )18
59 g ol @L.ul.u..u S el glee a4 cldled
DS s Gl el cul Jlg b asll
38 ol il ey side IS5 5N
Loy oad ad, s lays Cugll plee ay Hlais;se
Syse 8 lam 5 RS IS5, sl alubs
Ded oo plolid auae 1,85 codlad 568l (Ul
& g gilwosly Y

3 oleiiny Ghg) ilwosly Holaie 4y G cnl 5o
o osls ol gl e eolaiwl Y adly  slaosls
3 8 V7 oo oy Yoo B YL F sl
50 osls (pl .l ouls 6)9T o S GT r:‘ olKadls
i YO bgas Jols g Jeasw Jlo S Jsb
sl ol )b ol oo Glygel Liils collad sols celu
A.LQ.? )l o‘).o@ QD.LD JoLu)‘ ma 9 u...]l:d ‘wgﬁ
Al oo 00ld dcgeme ] o ead Cod Slasin

I _http://reality.media.mit.edu


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

by b3 53 535l g sLagSUl plydiuwl §l s gy 031

UlBSes g gl ET Jao jgy > ol

O OB &S Lz ablioe 9 0 Sl om
2 S s alie b s Sl Jlozs!

led il
il b g e alasdle (F) U8 50 a5 job len
3 6l sSll  bghs slaws wdled Jlsi o Lo
ol ogzg b b mals pgo g Job Caglyl g0
S USE al Jl Caslsl yo pasbglas Slass oy it
""49"5‘ (_g‘).: (Y) Jiw ) [ XW) o)L’.‘)‘ e Jajb sloss
Coled gg,h o 4 gaoge (ol 4 Cunl geS sl
al biges a5 wib oo S pin las 5l ol 87 iy
s oylil L3 i 0 a5 eb sles canl olE5L
wloles el olgin ps, sbeoll 5l S
Pl Cdld Sl sl a8 L LSS slesSl
Syg0 03ld Acgesme ;o skt pl gl bl ge
bl @S el Jolss ayoily slagSIl oslicul
Sl 00 djb‘ ) J}A?' B LQAT Slasuie 9 [

Gly e cldld YA ol (GG slacadse
aolol o ol zlsenl ol g w ple LSS
IS n el g ead JSis lais g0 m Sle
50 .00,8 Zlzeial )5 sles gly Wosls [0 59>g0
SsSl slaws Siwly Judow jshate a Liwly ()
0l djl)‘ M) J&...; 9O g ol Al 6)‘09'“; Sy
o5 olsie & Jol 15 5580 oKl s
A S g Sls pos 6o o S e
S lgion ol by, [l 4y azgi L L
Sl S 3,500,150 slassll a5 285 A o )
Syt A5l N i 55 005 ayl Sullab i
A0 boylal 050 o)l STy slagSl jglate
oals Lisled (F) JS& 0 2 B Y 5N jlode 088
CoBoo (Sam e sladin ;o Ego90 ol il oads

6000

- \
4000

3000 o

JUSWETEARIRY )

~
BN

o~
o0 \\

\\\\\

$5I1 Codled aloes il as

—lajJ 5;”

=l s

S callzd oluss albw] v a3 4z g8 b pgd g Jgl (sla gl juwbglas dluad &l puss ¥ JSi


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

3000

2000 -

1000

2 03l S gyl puadi a4y S Callzd juwbghs Sloed Ol i F YD

4

a9l e glgl

e 555

=yl s

AOT G 51 aud3l and b o3l (slogRIl (o lwlids ¥ Jgux

o5 Caglyl | pbgbs olasi | ol Jleiol o yidr | w03l Jlaiol (g yiaS shass
ST oS! (g eulled (Dgom calles | (L gbeules
Jsl Y YAA 5V ¥
pg A2 \Rh £Y0 v
g ¥4 Y A N

o Gl el 85 553 iy il e
0% Egie 5 GRIFI L Guizmen 058 e Dol
b @ il ol basli ol e ks
LS5 oy el o 45 il Sl oo
30 E5050 cpl ols dales iolidl 1l Il e yile
Ol 0 Dy eadloe Sglite MalS (golgiiay (i,
@ e b3 2 6l el ()05 a5 1 ey B,
Colled g e fle JLSle 0 0,55, G e b
5 b i 5 5 55 55,5 5 5o
olawi Las g il Ol Sozrs » ol
S 0 ol e oo Gl e Slo cpl slas ),
ool ol b el (Koo 250 jLele o a5 cul
oglita e Lo Logas @sli iz ewled S

110

Gl (V) Jsaz o onds ) gl a8 ol 53 LG
el ool al)l T egs 51 €, 5 o)l l5 cudled

Oloy olerin gy (2Ll jekaie 4 aslol o
5 Gl by o edld Jlgs e ple oSS
s Prefixspan og, g0 5l eolazwl L Jlsl w5l
oo all Galizee yew boglas olasy (gl FP-Tree
(0) JS5) ol

2 axg B S col ble (0) JKo 0 asl
ol g, 5o Sollb 5 e JiS25 oo
Ol Jodo oo 55500 g, 90 50 (S50 LSl
@laosls oGl JSas 092w yo (lyioe |, DS
390 99 b ()3 slalisl ) 350 (o p Lai e
L e oead adlol b aSyl gl aiies oljen Lo


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

...bg_hﬁ > )._!)_jL'J_}J \Sngg.“ al_}'?_u.ul lSIJ'.’ LTA'}JQJ MlJl

UlBSes g gl ET Jao jgy > ol

03ld ol 4 Cad oS oy £O Ly ya ole L
30 oley 5o dgme opl e LS S5 Jlsle

axgi BB g oog jlinn b pwbghs oo b alal,
AL
s

1000

A e il (0 Sl 1 e 3 aslal ol o
G g as,s o alflas Oiea | cddld g
sk les oo Blal g5 ool WL acgasme
dg5 ,ais 150 00lo oL ol aiuiles (golpring b,

900 9= Prefix Span

800 =fil=FP-Tree

/

/

700 @oledn ()

600

/

500

obe)

400

300

200

//;
//
s 4

100 -

VO-) ).3)[5 AR ).g)lf

Fo-) 8

e ).g)lf A=) ).3)[5

Haio g0 0010 oLy Sl 4o Prefix Span g FP-Tree (9, 99 g (golisdion (599 ) dunn Lo 10 ST

504;0;&“1@&5)%51%@@@&
Sl 00 43‘)| (Y‘) O)Lo.a:: Js» B QT CJL.J

S eoleiig Ghg) 55 B8 b))l jshate 4y aalol jo
Oy 6\ﬁ ) dJa.Jl) 59 ol djl)\ Codles 8355 JLo.'L>]

O 9 S e Sodlad a5l o pilez b

Fp-Tree (g, 9 ool (g dawgh (o cadlad (S Gloy i oY Jouor

oy, Cadlad (S

pole called (S

s 90 (9,

SOl (95

vo/-¥

Y5

Fals -

Y€

FP-Tree _yig,

OAIY -

VY

IATARA

TAIVD

S sl & Wl et bl Gilike ol

il e e s Sl
Soyd Gl Jgaz cnl jo 4z B olse 5l (S0
OB L golgiday by, bawgl Sy i

St e yd 4y sk il e (LS slacld
MJL!B 6‘)‘5 9 005.3 ?Q/?’ IBJLP U.JL:B 6‘)‘5 C«..u)»)

shosliinl b jlais g0 (o @S wol s oo &
Ol 5o oleiiay (g, b anlie sl FP-Tree o,
bS5 oSl cabal, ol 4o ol ous 4il,) Jgor
Loawlio glp (LS 5 gom codlad (18,5l
Sy uimmen uwl oals ais 8 a5 o FP-Tree s,
Ol 5l ST Sjgar p b2 Ve e slans 251


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

Ol wiesls LSS gl oLl ol
ol gy a5 g,k il i Waosls ples LelS
2 Sde g Clid s bshs 1S5 5 slagSdl
Oezeed 0,8 o Bl olulil dwgy lal> 6 2
5 005 (£ Bl el goleiiay (s,
Pl e G pile by 1S5 5 slasSl 5]
5555 o D90 Sllss I e 5o

Silwosky wsoleidny Ghsy 2Ll sl bwly cnl 5o
30 5 Vef ol gl sas A3 gleesls (g5, p
Ohyy @l dpdy Oy (5ol el Wl
Syge 0 Ll e p gy 99 b o3kt
Gho P peSile Sihe @l (285 )8 anlie
gy ools oL JSis 6l laslre yloy ualS
Tee Smokn 0 ey WINe Gl
REIP

wile ol (patd Glo)lae o3kt by, o
odili 4185 5 a4y Idleard g Loz o Jad (i
ookl 0y90 (gum Sldaxd (gly Wilgd oo a5 ol
5 S ol sl G5 e 4 RSl
A3s5e lajbre Koo 5l (e Ll (riizren
S g @l Sene 5o Wl e &5 Wl s
sl aily ol 30 o lils e slagSl mids
lp By Gl wld slee S bLII o)y
o S Sloy Jeolsd uizmen g iin ) clad
w0 5l as canl (60)lge dez I cldled A8y blas
o oleitan Joo S8 g ln Wl oo Hge
codls gl i8S S 4 e bshat oline (o)
5 0091 dgdte (Fudd (pl 0 oolaiul 050 Cudled sl
ool degasma 3l o)Ll 5,90 o cudled 5l (6 s
ool 3l sslatal Lkus ailons a> LSS L 4 i
CBs b wain 5 gline gloailse lejen a5
) Beios bl Wy oo 2l ails 5 yo 1) oewlis

B0 Silelbl (5,glid Suwdigo — Sludg Ju ole 6y s

1A liso ] @ plg2 6 losk @ pids Juw

Olfse 3050 (pl gl ;0 adlige VO T oty
@olian by, 5l g 1S5 5 oSl o a5 S
Gy bghas olawi ( L3 glacJled oslaws uoli8l b
Shasl oo Gl S so (555w Hlaio 50 565Ul 5l aS
ol jasias o ok s poe Bk
A0 o 4 sl e Fp-Tree b, by musmo
5 oy ool e s G el 5,5
Ay ez Sygar 1) woily bl iy
2S5 e

S S Az -F

3 lolis 5 T sl (g o i 55T
clled s b3 S > ewR e » odle
sebiie a4 wioiby cudled slagXll ol ¢ o)l
03g A>gi Oy90 (G Cusbse g Codlad o yis
3l Ay cpl o0 a8F O e Oldlas ol
Sl izen g 00ged oolatul 55 G slrosls
Condgo b slp ) olp)5 L8 slacodld
sl bzle Lol cpl o Wl ad )15 a4 gum
Sy b by, slew » oy, 5 (S50
il oo all ol sla oSl oLl

sl Slulil sl (shgy B ) 5o 9, ol )]
sl @l ol plas cloosls b ws @) 1S5
D89 (S P9 (n ek (et gl 48,5 IS 4y 5]
» bodlbd e Jlg 8,5 Sl o eoleriny
Ol S Geizes lbioe LSSy sl oLl
Jlade a4 L Gom Cumdee Swiin slp Gabs
a ol obsl g Jas! e sle j0 sdel Casay ST
a5 S s ©9gd el ST Jeloe an S lge
b bt e bt 5 e Coxbyge o)lads y opdle
A Smiie Glp S sl eal
¥ S bl s Ll 15 095 00 423,5
slccdles glg 5 E9 wlaws b ot Lis)

%9y 30 uired Ll oo aSloy QT A iy


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

by b3 53 535U g 6lagSUl 2l sl gy 031

[1]

[2]

[3]

[4]

[]

[6]

[7]

[8]

[9]

UlBes g GlSET Jao jgy > (ol

A.Y. Xue, R. Zhang, Y. Zheng, X. Xie, J. Yu,
and Y. Tang, "Desteller: A system for
destination prediction based on trajectories
with privacy protection,” Proceedings of
the VLDB Endowment, vol. 6, pp. 1198-
1201, 2013.

V. Bogorny, B. Kuijpers, and L. O. Alvares,
"ST - DMQL: a semantic trajectory data
mining query language,” International
Journal of Geographical Information
Science, vol. 23, pp. 1245-1276, 2009.

N. Eagle, A. S. Pentland, and D. Lazer,
"Inferring friendship network structure by
using mobile phone data," Proceedings of
the national academy of sciences, vol. 106,
pp. 15274-15278, 20009.

R. Monclar, A. Tecla, J. Oliveira, and J. M.
de Souza, "MEK: Using spatial-temporal
information to improve social networks and
knowledge dissemination,” Information
Sciences, vol. 179, pp. 2524-2537, 2009.

S. S. Banerjee and R. R. Dholakia, "Mobile
advertising: ~ Does  location  based
advertising work?," 2008.

C.-C. Chan, Y.-C. Lin, and M.-S. Chen,
"Recommendation for advertising messages
on mobile devices,” in Proceedings of the
23rd International Conference on World
Wide Web, 2014, pp. 235-236.

B. Wang, Y. Hu, G. Shou, and Z. Guo,
"Trajectory Prediction in Campus Based on
Markov ~ Chains,” in  International
Conference on Big Data Computing and
Communications, 2016, pp. 145-154.

R. Hariharan and K. Toyama, "Project
Lachesis: parsing and modeling location
histories,” in International Conference on
Geographic Information Science, 2004, pp.
106-124.

M. Chen, Y. Liu, and X. Yu, "Predicting
next locations with object clustering and
trajectory clustering,” in Pacific-Asia
Conference on Knowledge Discovery and
Data Mining, 2015, pp. 344-356.

11

&l

[10]D. Ashbrook and T. Starner, "Using GPS to

learn significant locations and predict

movement across multiple users," Personal

and Ubiquitous computing, vol. 7, pp. 275-
286, 2003.

[11]M. Chen, X. Yu, and Y. Liu, "Mining
moving patterns for predicting next
location," Information Systems, vol. 54, pp.
156-168, 2015.

[12]M. Morzy, "Mining frequent trajectories of
moving objects for location prediction,"
Machine Learning and Data Mining in
Pattern Recognition, pp. 667-680, 2007.

[13]A. Y. Xue, R. Zhang, Y. Zheng, X. Xie, J.
Huang, and Z. Xu, "Destination prediction
by sub-trajectory synthesis and privacy
protection against such prediction," in
Data Engineering (ICDE), 2013 IEEE 29th
International Conference on, 2013, pp.
254-265.

[14]A. Monreale, F. Pinelli, R. Trasarti, and F.
Giannotti, "Wherenext: a location predictor
on trajectory pattern mining," in
Proceedings of the 15th ACM SIGKDD
international conference on Knowledge
discovery and data mining, 2009, pp. 637-
646.

[15]M. Boukhechba, A. Bouzouane, B.
Bouchard, C. Gouin-Vallerand, and S.
Giroux, "Online prediction of people’s next
Point-of-Interest: Concept drift support,” in
Human Behavior Understanding, ed:
Springer, 2015, pp. 97-116.

[16]H. Jeung, Q. Liu, H. T. Shen, and X. Zhou,
"A hybrid prediction model for moving
objects," in Data Engineering, 2008. ICDE
2008. IEEE 24th International Conference
on, 2008, pp. 70-79.

[17]M. Morzy, "Prediction of moving object
location based on frequent trajectories,” in
International Symposium on Computer and
Information Sciences, 2006, pp. 583-592.

[18]G. Yavas, D. Katsaros, O. Ulusoy, and Y.
Manolopoulos, "A data mining approach


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

for location prediction in  mobile
environments,” Data & Knowledge
Engineering, vol. 54, pp. 121-146, 2005.

[19]Y. Ye, Y. Zheng, Y. Chen, J. Feng, and X.
Xie, "Mining individual life pattern based
on location history,” in Mobile Data
Management:  Systems, Services and
Middleware, 2009. MDM'09. Tenth
International Conference on, 2009, pp. 1-
10.

[20]C. I. Ezeife and Y. Su, "Mining incremental
association rules with generalized FP-
tree,” in Conference of the Canadian
Society for Computational Studies of
Intelligence, 2002, pp. 147-160.

[21]D. Katsaros, A. Nanopoulos, M. Karakaya,
G. Yavas, O. Ulusoy, and Y. Manolopoulos,
"Clustering mobile trajectories for resource
allocation in mobile environments,” in
International Symposium on Intelligent
Data Analysis, 2003, pp. 319-329.

[22]C. Yu, Y. Liu, D. Yao, L. T. Yang, H. Jin, H.
Chen, and Q. Ding, "Modeling user activity
patterns for next-place prediction," IEEE
Systems Journal, vol. 11, pp. 1060-1071,
2017.

S0 Oilelbl (5,9L8 wigo — Siung fy sole oyl

1A gl @ p,lg> 6 losd @ poidsd Jlw


http://dx.doi.org/10.29252/jgit.7.4.101
https://jgit.kntu.ac.ir/article-1-765-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.101]

Journal of Geospatial Information Technology
Vol.7 No.4, Winter 2020

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

In recent years, the development of the use of location-based tools has made it possible to produce geometric
trajectories from the user's movement paths. In this way, users' goal of traveling and related activities can be
considered in addition to the geometry and route shape. the user activity trajectory represents the sequence of the
visited activities and its related analysis as presented in many studies. In the meantime, the most important
analysis is the identification of frequent patterns to predict future activities. In previous studies, only one user’s
data was used, as well as previous activities of the user were not taken into account in presented frequent
patterns. For this purpose, this paper presents a framework such as After encoding the activities and forming a
sequence matrix, the frequent patterns using all users' trajectories are identified considering previous activities.
The proposed method also offers the ability to identify frequent patterns for the origin, destination, or interesting
activity. The results of comparing the proposed method with two methods based on tree structure represent a

mean of 60% reduction in computing time to form the database.

Key words : activity trajectory, frequent pattern, sequence matrix.
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