[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

[ DOI: 10.61186/jsdp.22.1.13]

Suniga ) Hae (5 )bwdine
ol yodd yals (gldadsuub Ho

Fedbs Jadlgl g b slgzsozxo ‘Yc’)lé san M g ks =

hu‘f‘ ‘u‘ﬂf ‘O‘ﬂ.‘ cxlo g r“l‘ ol ‘LS)"B"""’LT slpasi s u’“‘)‘? )"9""‘“15 (W “\“")‘L}“L"“")U
YQ‘).’.‘ ‘U‘)‘ef ‘U‘)"‘ Cio 9 ch olXKiils ngj.:}MALY Lgl.bd.i..w Q“"‘)f ).us.u.os u‘“"*’*@(" M)|‘5»L~.u)w (S P VR{K)
Tolpl eyl ool pl s g ple olzily (5 5 gualS sloaSiss 2ul,S FaalS  cwiigo o)l uliss IS
ol el ol Cenio g e oSS «jigrsalS wsiige BaSiils Lol

US>

9 CoiaS Wilgy L yF Jos U 0gdoo il podann jgeody ol pod (ili baSls (1990) (s Al 0 b Jeb o Slos
0013 (391 @02 (52 pgm o 29y S Comd 2150 .S (3Lt (13I8 B pan (§5UN g (anzmo Sl il o 1y ASed by
S o g UL ol Jold (2Ll par bLG plad (g ol 5o tuwl (oLl pr Ao (Locardgo 50 dSud Curdy 3590 50
31 ool Carwddy w351 (sLoosld I Lo )S o .39 asiiien b (50 A (PO g o Cprdg U 39 g0 s Loy Al 31 iy
99,15 olpod a4y 4l (sla,S Jos (sl (0L ) Ay pp Wiyl S (] aiaS oo ooliiwl ol ped (WAL LAl (g ilwaiate sl 9y o)
Sgiion il ol yo yili GLASilh Camd 2150 50 ool (59T @or uiulyd (53lwdinty (ST Sue Ghgy Alio ol 53 el plo)
RSRP a5 (bl a5 (5 e &y 50 b ()19 g 994 (iloms j5olisT 9 (0 501 prannn S caiibainn S )0 pileo (olod llomy sl 4 U
Coandgalys ol (gly oo S (b5l Sl oo Alilo (59 (0] pogdle tCdlicuws caijle poelh I i S 5o (oawlinl
tul o (33 s Loy 51y p3Y Cdluno 9 bl RSRP (61y1s bl (8l 30 o (2] Cnlidgn (gl 3ao 31 (b a5 o0 (B %0

amloads (3l ool B yxo o g (LS slacandgrlys (2l slresls I esliwl b 5 gy crl 50 (Ol yrannn (sl yo

8L 50 S & 08 ¢ o (5 )bwddatr (o 92150 <ol yod (425 sl ASL 1 gulS (B 5lg

Drive Test Route Optimization

in Mobile Networks

Ali Nazari'!, Mostafa Fallah?, Mohamad Javad Taheri’, Abolfazl Diyanat*
M.Sc. in Computer Engineering, Iran University of Science and Technology, Tehran, Iran'*
M.Sc. Student in Computer Engineering, Iran University of Science and Technology, Tehran, Iran’
M.Sc. in Computer Engineering, Iran University of Science and Technology, Tehran, Iran?
Assistant Professor, Faculty of Computer Engineering, Iran University of Science and
Technology, Tehran, Iran>*

Abstract

The design and maintenance of the radio access network (RAN) in mobile telecommunications requires
meticulous monitoring of network performance to ensure optimal quality and coverage. Drive testing is
a prevalent methodology for collecting data on network status across delineated geographical areas.
This process involves systematically traversing various routes, including streets and pathways, to assess
network performance metrics such as Reference Signal Received Power (RSRP). Although drive testing
provides essential insights for identifying regions with inadequate signal quality, it is inherently
resource-intensive, involving considerable time and financial expenditures. This paper proposes an
innovative optimization methodology aimed at enhancing the efficiency of data collection during drive
tests. The proposed approach is organized into four fundamental steps: (1) partitioning the map into
smaller sections, (2) selecting critical points within each section, (3) employing map-matching techniques
to accurately align these points with actual streets and pathways, and (4) determining the optimal route
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for traversing the critical points. A rectangular area of interest is selected and divided into K smaller
sub-regions, within which M critical points are identified according to a predefined criterion. These
points, which may not initially correspond with the existing street network, are corrected through map-
matching techniques to ensure feasible traversal paths. Lastly, an optimization algorithm is utilized to
compute the shortest route that encompasses all identified critical points. The efficacy of the proposed
method is assessed through experimental studies that manipulate key parameters K (denoting the
number of sub-regions) and M (indicating the maximum critical points per zone). The evaluation
emphasizes two critical metrics: the total distance traveled and the success rate in detecting areas with
RSRP values below -100 dBm. Results indicate that the proposed approach significantly decreases the
distance required for drive testing while achieving substantial coverage of areas with weak signals. For
example, in an experiment where the optimized route covered only 18.54 kilometers—equivalent to 34%
of the distance of an entire drive test—it successfully identified 70% of regions with poor RSRP.
Furthermore, this paper introduces a criterion for assessing the effectiveness of drive test routes,
highlighting the balance between route length and coverage of low-signal areas. The findings
substantiate that adequate data for network performance analysis can be secured with considerable
savings in both cost and time compared to conventional exhaustive drive testing. While this study
concentrates on RSRP measurements within 4G networks, the proposed methodology is adaptable for
other metrics, including Reference Signal Received Quality (RSRQ). Future research may also examine
the integration of alternative data sources, such as satellite imagery, to further refine map partitioning

and critical point selection, thereby enhancing the overall efficacy of the proposed method.

Keywords: Mobile Networks, Drive Test, Route Optimization, Reference Signal Received Power (RSRP).
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(Figure-1): A view of a sample drive test of Hamrah
Aval in the Marzdaran area of Tehran

oo &F o
B

S b oame bl el
ol @ b duse gy onl o el sla S
5SS e Jols e ol 15 ke s ol
O WS ee 63k Oloy g Wes gl GlRe (g
e 5 Uhey ol sl eslaud Sl sgd o el
oadsoslolis Cudglys iged (gl il oS 555
593> 5 Cawl Jgl olyer &S50 4 Blae o~ JSS) o
Glp ol auie aS cuslonds Bye leg cele i
el e S5l Sz g8 s Sl ool (g pglaer

o)l poiansen 5l (S wsalys 355 pegdle
] O;M—‘CAM:QA.Q LgLaoob @L.’.))‘ 9 Ju.l?(.) ‘;J‘"‘: g_i)
S oy oo a4 Gl S es o >0
@ a5 o) saslcwwsas slaesls Ll slp Laasie
»)5..»60 s (G o5 sblf».\i») L)"‘

sleasis gilwaigy bt bpls ol b o
)Ua...ﬂ 9 09 0 ﬁL?u‘ (o D ygody e ‘o‘}o.b u.nl;
slasis 5l eolawl Kl san] o a5 5y, e
5wl 503,18 & jao 4 Nonileluws g

! Self Organizing Networks


http://dx.doi.org/10.61186/jsdp.22.1.13
http://jsdp.rcisp.ac.ir/article-1-1428-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

[ DOI: 10.61186/jsdp.22.1.13]

L) i sbacadglys plxil 4y Lo il (bg, ol
b wilos,S o0 [l e jBaiwg ams als
GloaSs o cudgls duse ialS ln as by
50 S &l Gaae Wge Joo oSS @ ol pen (5ol
Sygots aSd (69,8as glaosls adgs b bs,
Gl e S5 50 Cedalys plnl @ ks (Sley 5
slaJas SeSay V] o 55 oS g Fauzi coslazdly
B 8Sh gy (eSS Sl (b edle Tk
SaSay ol JSix Jas Ko gy ol 5o sles,S
o,8lee a5 Cunloass ools ijgel Cudglys slacols
5 Moo ot S8 Ly elea Al sleasis
S s (2% g e slaghy, 4 Ced
w23 oo LS 1) (6 pSair
O Gigh el (g p Caawd (ol o a5 oladllis o
LB 5o a5 Sondy hitey b o5 whsg: oal Sl &
Cudgly plxl G b 5l a5 gleosls walizes oLl e
Y T B e
gy a5 el opl o ol alde cpl o golpig b,
5 Cawed ooy pl oo Jo 4 dlie golpiin
S sleedls 4 gbows Agie cwlbad  iisS

Al els cwl 3.8 4 .\JL_,;Q Cawody 2Bly Cuigl o

s g alals ClSG-Y-Y

Wil 3Bol SIS &g 4y aSl Ldoay Clicuadse slaailoles
slolls ol (sl Bl Sy S 2 sl
Gpin by (inee o s s
Iy plo] 8 o s 4 ol 425y Al S35 oy 55
by shol 8ol b pur Slicuadgn slaosly sldail S5 L
2 e sl Il ke (Uhy) il S o
g asdi Slayiam 9o by (ol wile Gl
oy 2 oS & e o)l el Sl ol
Pl ol yon (535 slaaSeds ;o Cundgilys Sldos (giluary
Ailasly Oldas (pl e (iludigy 2 (655 o3 cCulonls
L o ,S5 (61 0 40 b Al alnds C BT gl g, 3l g
potie 3l allde ool jo (goloriny by, o &Sl & azg
2 Gpie syt e 00 00kl ALy alaks S
sladas Al jo caslonss bl 039> ol Wls (s,
Gdil aws e 0 ALl aad ClK o9z ge
5030l ol Jos el Jlil o el Jae iloas
oS wledls Jls ela oo s C age (so0ikiel Jo
Sz slodas 3 S glagts, cnpnar ) S [l
oy e oS oolid GBS Lo

wijajomeyl)a&Jb[ﬂ 49
gl Ju bl gl 51 S 0 LTE &l
SaS b el o ools gyglans aloads aisls
Jolo L g wi plxl TEMS4 Maplnfo sls,lsl
5 bl gleyxie w5 cdwlcasoa slacols
'RSRP o)l wilailys asam slaalSins! oo ,Saslsl
Al 40 awo,d YA LG SINR 5 as o Ve Gl a0 )
loools 5 28 S SeS L IF] o aias sgun Sz s
3 eolaiwl g deS cudgl,e Gk 5l edelcwwsd
5 bl g & TEees (Sug® RS0l b,
ol celoass aiSloy olien al glaSlls by
al)l besl 4l hs mlas slr 5§ 62,5, dl
S Cedib g e leane lr &S WS e
B, 85,8
Sy ks 0y50 slrosls 0gd o W Alie ol o
S5 duge b oolea i GlaaSd gl
shoslinul b asilyny et sla S Jos 5 095 555lanr
Iy o Candg g ololis 1) aSlils OMSew drools oyl

QB“‘Q—‘

SoS b ol gboosls Swm V-V
Cani gl 50 gdosls

GG plil G e 4 csl ol o )ls 892y a5 ISt
Ly Silwane plsl Glp e pleea rewdals
Sy O 3 45 8,00 092y o5 g B0 by, (5]
5 9% bl (gly ©jpeds Wb Cadplis Sl gl
&z g bools pl Judow g cnalice bl lwasge
Sz 50 el Az a5 wies asis (IS ol jo 0es
el g3 plml e Syse T Ayl s
slooly 51 (S 0)ls olen 4 b5l nl (sl ook duye
laaSed iluainge 0 Candnlys loan o (3,5 1S
Cawd e Comsg 5l (Joe 4 a5 conl cpl ol jen 2l
Sendy Glon same slacesinlys plxl g 5 2L
)8 g Alize bl jo 1) S
ploul b ailos,S™ oM« (o] o o,&en ¢ Thrane
@ 4l Cendy ool gyslaer sl cednle
et Bt Sy oS5 sy ol ey e
Al 03l drwgl Jde ( pdiomy owac AL SO L ooly
Cadigalyd 5 o glaaz slaosls ol (B30l (sl a5
Oyl Bl gl slejlsale pglal (eizren 5
Sy 1mslons ool Gilideo wlye bl JiSmms

! Reference Signal Received Power
2 Deep Reinforcement Learning

Y 2l ) o)l VP JLo

3

g


http://dx.doi.org/10.61186/jsdp.22.1.13
http://jsdp.rcisp.ac.ir/article-1-1428-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

olyoy yals lasubh yd M,g_l)é Do (6 ) bwding

Sles 8 alsl [0 0gd oo o idu cpl o Caigl s plxl

S Lt bame Sy AdE Gl pyp 3j5e i @
Ol eolocnd wedioe (22 Ol el VL g Lawgie
Sgi g0 435 a0 W X H ol b Ll yisn
205 8 cudgl e Gbe Cod cul 8 a8

oz s Al G 50 090 ASD o5 39l e 25
JB ooty 4 eolpiig gy oS Canl oy ol
g wlgs o fud S0 4 oo

LTyl oee Jaore Sl a5 0gd o0 48,5 Jlain @
9 L.)Li" a5 U‘" » ua)S R ‘_’»...494 4.)Ll cli...u‘
sl cednle G Lol Sy
ol e oy

Bas leicay RSRP sl Ly wllae cpl 0 @
sl a5 bl 5 0gd o0 w33 Jais cudglye
J&w Sl 5l as -100 dBm 5l 2.SRSRP

Sy b S yoxin UE S cooliinl 0,50 (g mSojlail il e

JOWERIREINE Sy

Lolei Cow pd :(1- Jguz)
(Table-1): Symbols

Olxusei Slod

asd et isw ol | WX H
SorsS shbains sloa>b slass K

Cedgrlyd gl oadbesl gl bl S slass N

a4l o 8 eadobusl Jlew bl olaw jiSTas M

ek dxb Al oK) dc gorno B!

phi 4>l il LS degome P

di ol g i 42U (535 0 Bl 35 j0 2y s plo
4l oyl Hhad 5lal 4y

5 pH Al gl bl 5 4l sbolln! gloi>
Lo loast ‘j'l)z;. bl 4 AJL slaolKus) ok
C(1,0.7d;) s pls o 2l

L_gllﬁ_él i Slaise ol jo slahi Slaise | (lat, lon)

PRl &b bl olihir (20 Jibe | latyy,

P ot Ll oLl b 5S> | lonyy,

2L o= F-Y
os 3 Gl Bl Gledr ol Plaw
o)l b @i 55 S oS sboles el
Cedglys Slles gilwaige 65) 2 08U & Sty
2GS ot pladl olyen il laaSis s
Sl @ az g bailaislys aldee ol e (o5lodige
Slao lie ) 5 solein sy & oy sl
obsS &jgor 5o Lxnl 5o wad ) 5 (2l
sl oo ool enlonts pladl Jlaw ol 2 (555
sop)ll 5 b Shy o o &5 Wl il
Pl (L5 amaiws aile 1) 0g5 0,84 pais
(TSP') 5,506,980 5aiig,d dltwws 1l Wl le ol jue
e Ao 9 (VRP?) 4l Ay (ol yoene Al

(ARP?) LS
S golaws a4 Wb aS oandy 8 G TSP s (o
obed 5Ol 50 a8 WS Iy 1) (6 iy o o
e e 4 Coleso 5 038 L35 L o Lo b
Dgd digeS oad b cdluw JS 4T 6,9k 4 w0055k
wile bl 51 ool ialan lyr odly (slags i
@ &ly 5 Gt syl 5 S92 e So2ebn
G 3 Vo] Wigs o bgrye o) glysl L TSP S >
5 4 hlug 5l Glasgorme (5 5a8l3l 5 VRP (S5
Blas 5 Caslossl Cawsas TSP 4 [ 5os slacysgame
o Y] o D] oygT osmg a0 1) i Sao b
anlosds @l alians ol U gl 6,5l d a2y ,sSl
aslijs, 9 asb hgow aile glal> ;0 ARP colysye
S alise e & (29,80 Grizmen 5 ,9lnl Sy Ly
35 el e ol s 5 Lol e
ol S5 4 s slaall; s slaer Aiee 1Y

Cslodds (o) 2 by,

SOy (o9, Y

Cudgplys plnil pne (gilusie sl (g, dlie (pl 5o
Ol @ a8 Jlaz 0 e 50 e 0,5 o0 Jl8 (s 050
Dy go AN (g3lgidany b,

Olus yd g dilolw Joo—V-Y
o Cadgle sl e ileaig Al ) Gaa
Pl 5 Gy il wl8 cnl oS cel ol e als glaasts
o o 5 ol el lp st planl Cusalye

[ DOI: 10.61186/jsdp.22.1.13]

! Travelling Salesman Problem
U’ 3 2 Arc Routing Problem
"d/’ 4 Reference Signal Received Quality 3 Vehicle routing problem

Y o) ol Ve JLe

O


http://dx.doi.org/10.61186/jsdp.22.1.13
http://jsdp.rcisp.ac.ir/article-1-1428-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

[ DOI: 10.61186/jsdp.22.1.13]

Ded oo 488 Jlai o S8l s Claite Kws o dhad
P by ly e AL o &S ) (blE g e (95T
0l liad 1y & ygod il st Cunigl o

™

lat? <lat; < lat?

min max)
P’ = { (latj,lon;) [lon;, <lon; <lon,,, r1<i<K.
1<j< [P

Ohdls bog e o iz she Glis g gb uioren

b ol jlas bl o mal)l cpl 05y o0 Jloix!
plel & ok S b S &l slaoliy
oS by cans Sl de poren 1)l gy Cadgl e
59 e Siloads Cbidl casgls gl See bl lgea
oS5 bl 2 [P g szl a8 5 15 SouSy (Soo3
109 o0 (et 2 O jge0 A “n‘—i Al 0wl gleolKi!

IPi| = {M - |B, if |B < M.
1, otherwise.

Ayl ol gy s oyl 5l So M
sl a5 Gloy b sl el cpl Jlade 5 oS |BY|

)

M & phl &2l )3 39290 Slon Bl 5 4l (slaolin|
5o O Omizmed (uily ales dalol bl 8l wuny
lp Al Sy o5 Wl el ol Jade | iy [BY] &5
A sl Gl Casgl s sl

Sl ity bl 8 slie 4 solgiiay koS 9
A sgdee SBl pH Al o blE gl
gzl wegezme cpl WpS 13 jiyes 08 degere
eimer 5 phl Al oy L 5 4l clelSiy
ol ol Bluoa sloast Jlow bl g ol sleolfion|
5 42U ol (6350 A 3550 4 C(6,0.7d5) pls 55 o8
iy el hiates b ol b - Y syl sled
Olpedy Wlg o g oad QG oy Doy oV
g Al gy syt g 2l alins 0l 51 6ol

%

0t =BiUPlU (B uP/)nc(i,0.7d;)

j€Neighbor(i)
ok liob alusn >lg Neighbor(i) YU dolee ,o
@z bl o5 ool 5l eoliinl b el 5 onoy soiies
b ol e 5 Wgd oo sl candgyl o (gly oS
2 &S dlaed g g0 Al 0 alidS sadcdl bla g
O 0,55, oyl gy idles a0 wiyls 8 eadol sl
aS 8,8 18 obeusdge o wue Sy bla a5 oS e

oy s e Y-
JSas o8 kz J ol ek ool G
s 5l et ity S cglal p8 0 caloads
peedl 5SS bhies glasl K4 5 Sl
|P| Shbine S5 &b 10 50 pgo 6 50 050
an Sednlyd 50wl Sedse jeal oS Sl Al
ool (55 Lesl (Fae BlE cnl 05d g0 ozl gl
3l eneo e b gam o5 ) jolaie (ned sl plae

| {5
\
7

ble (Map-Matching) aia , abs cualS i,
A1l o 0gi e aaie LLLS (55, » saiob]
Ol Gl Caz dite e (8L Gl ooy
g oo 00ls slpiiny bl
P2 (Pl 4 aldl | (it s SO el (V- JS0)
(Figure-2): Partition a rectangular section of the map into
smaller regions.

(S b)Y
ale and 5l ddees ity wus gl el Gy
3 skae ol L5 (e WX H o sla a8 (Y)- JSC5)
Ol 9y & Col i 5590 A28 gty plod (o 0l
S ol b 35Sz bt 85U K 4y g 355 00 S
P9y S ll 952 g pelais BB K lade 098 oo e

ol Lo golgiing
|BY|daws b K ool 5 o 5o 0 a8 ol (230
-1 Al 0wl glaolKiws] all ails dgzg asly oKl

gl oo ools QLw.) 2) :LCW O ygods f"
Bi={b11<j<|B}, 1<i<K. M

bl Glbsl-Y-Y-Y
310 Gile &5 el a5 s phi &by alais [P il L
S Slaize (lat, lon) oS esalice |y bla oyl pled cans

Y o2l ) oLl VFeF Jle

g


http://dx.doi.org/10.61186/jsdp.22.1.13
http://jsdp.rcisp.ac.ir/article-1-1428-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

[ DOI: 10.61186/jsdp.22.1.13]

3’ Oy &S Al oo Slasl g qeJge,d opl o polg als cuaS o glp sauie 5 waz sleosh
3 M Bl gy syt ooy AL L £ Ll S 5 5y S sl adine slaodls ligy o 5 ]
9 Lsgie saimoqlis c e V)Y doe a5 05l dxg 5,8 oolatwl bl 5,90 oSl lp a5 ey,

s\’ O3 85 89, 2 (dsb 9 29) 2l b0 S sk 5> DVF] el Maximin 1 423 Sall ooz 680 g oo
% Aol S ol djr ol ook VWY ln Lo e o Lol o wor Al S Aol (o Saniin ol lagh
i phl &b (9,0 t dlaii b 0j € 0! aki; . Haversine sl Ja5ae OF e goazme Aals 1 5005 4 S o
2 P9 g iy a5 Djgeo 4 oS L bowbi e oSl Glp Ui et

3- % sshite 4 0d e plxl T6y58 (gozgian 5l ool
3 — — o GilwdinnS I gzauaz (pl Glad (0,5 SasS
g 4= 2] () + cosltag) costtarg i~ (=) b aol ol blE5 plas (55, 1 59 oiny 105 4335
g Goie Olicgame 15 oS Lo 1o wid ol & s, e B ogd oo r’l’.‘;“‘-f‘*‘ads)ﬁ):*°l’.=‘i TSy,
o Sgs I Placgeme a4y yalsddlsl gl alads

o s ol s ) Lol lSel sl anily gz
A 4l cnl 3550 0 Cdls el (ol adgl Al

s e e tosbge Gl PL gy aS
S5 Lzl cdle ol o 1y sadasl) ’

M alall S FoY_Y .
Widel Cowddy i a5 40 4 glakais N = Z{(=1|Pi| L.
\o

and 0 d9zge sl lls o bosls p Gdaie dien

b bl ol 45 el 5l g Uinless jsbiie & st . 7
5 adly Ll oy i abis il sla s, 5 eslin B S

gl Grlaie LS
fd.]a.ﬂ.:wli: ol wr )QAS)S.‘oQLo.m hd

. = R " il (o s 3 S s phi Al g lod :(V- )

J= sl S5 b, 9 Conl (0008 (glalins ik s .M;ﬂ) -f e JSW
7 < SIS SR 05 ey eadicdl bl 5 4l slhelSinsl il sl
) ol Ll b aiS o oS 45 Cenlbsly s 55 Al

i ‘ 8o Vd; gl g 4>l (] (535 p0 dlal 3 30 41 (slo plo
APIL 5l @lie cpl o S Gdate baolls ¢ eool> oo 013 _shgles olaws S5, & & e s

ALk p oahty s pbul gl las Glpl Ol e (Figure-3): Display the i-th region located at the center of the
rectangular section of the map. The proposed algorithm to find
Dol cosloas soli! optimal points for the drive test and base stations, as well as

previously found points that fall within a circle centered at the
central point of this region with a radius of 0.7, is shown in black.

ol oo (8l -V gl se iyt ) S )go 4 el ysl S &l

» max min dj, )
g |y it sl 5 snelcinsdy bl 4 858 0 0j€0
alay > by, o b o) e (0,STaw sl tams degozos 3 (slabas 0; = (latj, lon;) dlai )] o a5
bla b oy 4 b a5 0ed o0 arin(Greedy) 0l o Gy pyjso it g Cal OF
850,95 Bl S s (o954 5 Wod oleny it )
K o aill g9) poaiscullS 8o N 0, 095 J>(TSP) lati;, < lat, < lati,,
altes jolaie (pas 0095 Linlew S8 Jlatuwe &b long, < lon; < lony,,,
050,00 baidigd dline SO Djso 4 Wl o LibgY t =1 (lat,lon,) [late = lati, +¢- (ﬁ%nn)’ 1<i<K
N pl ooled ool Cesglys cmble 098 iy (TSP) lon; = lonjy, +1- (1% ).
qleZ

oS odbodgen Cdlue &5 (gysb A wuleww 1) alads
o bl oyl 5l giS gl a5 col ol Ban Sy 094l

U/f WS eS| ol (b e JSaS 00 ! Grid Search
2

2 Granularity

Y o) ol Ve JLe


http://dx.doi.org/10.61186/jsdp.22.1.13
http://jsdp.rcisp.ac.ir/article-1-1428-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-09 ]

[ DOI: 10.61186/jsdp.22.1.13]

basl ol 5l bl wlos a5 Sl b1, ol ol
aS A.S‘sa o L)"’s) d‘ ‘bL.’.gs" M‘é‘ ;).:3..9 cb‘é W}t
g iolow ldaius sloa sl GcLQ‘; 5o bl ‘_,;QLQ‘;

Sl ol o dilay > g, ol ) eolaiul Coje
(Slle dnie 1alS Loy o)l S Gloj Sz
as ‘5”> ).) E‘A‘SLS" dj‘)l TSP alsccs 61).3 ‘5».:).0.) &o‘)
Lol el dige Jo oly 0 Slag (gl (cendd (g, o
P I8 Ml dlg oo 12l )0 Cepm g (Solu Jdsa
ol ) eslainl b wcoles o 10,5] s (6 50lisS le;
@l e 5 Wloe Condty LIS Glew S5 ()
03l sl Sl plwl gl o8 al (29> e
SOy Glp E5 e (3 S i sl 05l o0
ol Sl Sbmae APL 5l (s dale 4 o S
D8] codloass oolizal

SOl 509 U5 - F

s sosls 5l ool céla, b5l Gl
oS cabgnlyo SO st a5 O g0 s ol oolaiwl
o s el ol el e ollee ddlaie o
Ol iils &8 i Jgame Capella olSiws b cusgsl o
&S sl mly p Caslazd pdy plsl Mo bLS | 55 5
b Gs slp &5 cul atie cudnls Gl
b Cilis Gl 4z b wibie Gl ple 5 bgbls
Soyge az 4 S Comdg walie L 55 5 090
Obwidy silansls cosliel RSRP bl a4 coul
o il olgiiany s, b)) ln e 90

TSP dlcuco (o 5 Jo :(V— s 5950)
(Algorithm-1): Approximate Solution for the TSP problem

Input: N Critical points, K partitions.
Output: Approximate TSP solution.

1: Initialize cur Part < bottom-left partition
2: Initialize cur Point + a random point in cur Part
3: Mark curPoint as visited
4: repeat
while unvisited points in cur Part do

5
6 Find nearest point nextPoint to cur Point
7. Mark nextPoint as visited
8 curPoint < nextPoint
9:  end while
10:  if unvisited partitions remain then

11: Move to next partition (spiral/row-by-row)
12: curPart < next partition

13: Find nearest point in cur Part to cur Point
14: curPoint + this nearest point

15: Mark cur Point as visited

16:  endif

17: until all points visited
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(Figure-4): The path of selecting critical points from different
regions, starting from the bottom-left corner area and

continuing in a spiral row by row.
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