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The arrival of unmanned ships will definitely increase the safety of navigation, and as
a result, various maritime accidents will decrease dramatically. In this research, the
existing infrastructures of Imam Khomeini port for accepting unmanned ships are
examined in order to determine the limits and capacities of this port to accept these
types of ships. The present research is of the type of applied purpose and in terms of its
nature, it is mixed exploratory. Using library studies, 12 factors influencing the adoption
of unmanned vessels were identified and examined by 90 maritime and port experts of
Imam Khomeini Port Complex. Preliminary analysis using binomial test has revealed 7
limitations and 5 capacities of this port. Hierarchical technique was used in the
prioritization section. The results of which showed that among the factors of the
capacity group, the factor of the existence of competent operators for navigation and
management of these ships with a score of 0.238, and among the factors of the
restriction group, the factor of the existence of a competent judicial authority in
connection with the legal issues of unmanned ships with a score of 0.267 the most

important factors were identified.
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3 RADAR (Radio Detection and Ranging)
4 Lidar (Light detection and raging)

5 Sonar

8 Infrared



http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

[GACARY'Y IPA L (K | VU S OU| PR SWOU IR  IWI PR SRR S D PR WA - WP PR ¥ PV-SPWR V- PYA K

.Mmsawsbo@%gwb (0]

B oml Brae g anie o5 «SzsS ojlul O

Slasdye

' sk

& Sl el g sla (S G polal )90 50 aiS
S 5l gy anle IS (pelhael Condy iz b asly
3 S 0 Sdee s 4 b gzl Judo a4 aST JuS ols
0Pl by patiel Cwl (See Sdgiae lyoex Sl
30 Yl ad gols 8 b s yiled g o ools awseds
[16] 55 axmlgs 2L Lulul sl jsb & (oibe 3L & j50
e 5D G O (SIS S a5 Gl el (S (iren
Wbl anils Jolad onss ool Jiwpy b o (285 L 509l
(dod3 (y990) (i yr (y9 Sl (SdS Ll i (SSCEe
og wnlgss Calll e L olié olge (Dl ail> 4y g
Olye @ Ol oo ) (Sryn5 b lyo 130 SDles izren
S G a slo (£35 Slies sk )3 (Jlexa] slavsags
Oy 9 Sla (SIS Sl (Sen (S (2l oo Al
O (g 35S S50 y5logus g s 50 laal olsie 4,
)90 50 398 b s y9 5 5 (20 6358 5l swaz glal cul
Se 45 0l 92 (edli 9l e (S 6 mle E8
S ole 4]y (2a8 glad S g Skl slapiusn 3,5

[17] 08 oo iogs L po 258 slag, 51 S5

o o 33 5l S 11 Y-
sl (idu o Slesd sall (i e sl S b L
s S50 Bl j0 a8 s by J& 5 Je> alise

RRPEE N

olgd p 6,551 —V-T =
5 Sedlo 3)lge rizmen Jo ghate Slagad g b Cudsian
P19y 95 9l (g Sl (gradlysS )0 ()] Clgtae w0z
901059) $5 9mele (ongmany waY Mol (o 6B uizmeny
Qb b bl (285 18 (o) 2 9)90 Ol Rl (2L)d OPL izeen
35 J 5 Joor (st Colyioms (sline sl o 4 45 S8
B el diey p &Sl Gee 50 (el aw nl 1SS e
Ghaio Cadgimn Glie pgaz o .l Oglate il 48§
U ol 2lyo 09 O e g a2 ke po J& 5 Jor
gl (ol el ) el 58 s sickiina 151 5 3 I 09 L
2 e S yemele Dl yie o Cdgiin a5 b o cil oul
e 5 pl g, Sy el (Egtos 2l ) Estns 253

7 GPS (Global Positioning System)
8 Mayflower
® MV Yara Birkeland

Oy 59 S8 (S e gimne V-0

ol S S L gl Jalas DISCAT et g 591 08
SIS Slots 3 8 e S Ll il o S
J 535l sle (i pw (g (S ol Sl j0 . 0gh salls
Al (i Sl o [l g5 ol 48 I 50 el Gl
ol o Skee el ldee > yo o> J 0 TEU VY-
515 b YT e als a5 el 03l i 1535 b Lo jslis
@ g ) el e e (S35 SG ) @ Sl (S g
By ool 5 S 5 S b 55 5 355 s 3] Bl
5955 (A Ol 5l (86 ojles €555 e Jores 2 25 Sl
DS O)lge (F iy &S Gludl Jelad pas Sjg0 o (risres
s o] Sl s 5 L 5 S5 ol 55k & e
iS50 6,18 wloyw a4 Lled el (Sae S 05 2l
Slolas uils 31 oo Ldlate ol ails di o e sla
4l )3 9 Wb oo il Sudstne an ol (RalS ()95 S0 5
e a5 b oo il e il Slles slads 3o 5l (6L
Ol oo 1y s (nl 09l o0 JB5 9 o £ 5 50 (IS Rl 4
J> owijle 4 (188 S 5l ot S S Cegiane JlESI L
O O3 Sy5590 4l hlug Cao jo oS jshailes o)
3O ol b ol 35880 O jge ;0 (o el ol g
o5 olol 2wl Eedstas gzt b VT udle o Lol
gl Jiie Jgame oaijle & Y game leebl Colliic gt
L i8S S il 5l 6N S b (6l e a5 (590 50
[15] wsb ailas g sl Jelge

3529 4 SMSin Sl (oo el ja jo giS &S K
3ylge (ol )0 Cudgtun 09h a8 ol b (59l (rled a5 wlo
S (ily GRS Djpe 30 5 Lol LES 4na5 oage Boee
O 5 09l ol =9 bl sl oy > Ay yomie Sl (S
L Sl g wdl adlas 992y (25 )3 sl aens d ST (69)l9e
S a8 ST sl oolidlygs j5i5 S ps (S35 il
OSee S Joe )33 b 4 (Bse po 5 aBl Al eanS
25L 6 951 nl (Byre Sl (Seee o ol il i (SWCEe S
LS5k (e 50 Al e PR 50 5 Canl S jay o S
e Slgs (oo yaol nlams oo plis piSTy 5 o)l VI (6.5
sl o semdge iz sl oy wliglsS 5 Sijeel (Byme 4
JroS |y Sodgtan Sl Glime uizmen g 09d (Mol G Gl



http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

(b oodyb g bs Codguma) ity 9t b (185 S50y Su e GLial) 13 (ngh (659l Ubjal (o [ gy galod (oS Sggls

S 1S sb gl az plas (] )0 o5 (gemslagil (g0 100 s
Saze 8,Skee 5 (53l lazme s Gy 5 &l ¢ 2iST maile b
D9l 0 plowl (SLEST )0 aeaS 09,5 SO Lawsd by (59l Al
(Sle Sluceli 98,105 8929 590 ol 5l J S 4365 e azes jo
S ol yd s Cadgis l-‘*)*‘ a5 59k 5l ol asile

WS oo (Slidy gl oo ploxl

e SG g (285 69l O 0 &5 lop S5
ey S5 owlep aS (o 3 09 (0 L2l ple B (glegs]
) b bl 09, (oo Hlamil g aas (oo bl 1) 60l by
D20 el g ol

bsgs (25 gelogil g plop o] )0 45 Sz semlegil Y o
Jgtmme (85 00ile 8 9 098 (o0 1,21 (6 29l gl pimns So
il b sl owile 3L (6,156 Ciyllsy (glyzl 5 i 1 oyl
Y azs Jold) ye0 o) 5l JuS g9 g Do (S elan
B9 (o0 Solar (69,5 0 Sl Glojle L8 asllas

s S i (6 ] p0 a5 byt (ygmslogil ¥ s
Gndy by ol 6 pFole dlex gl oo L2l (grlegs]
Tl g e G ol 0 )Sdas (o aldlow gl i ouile,d
59 oy 51 JysS lo s ead s 4 mlaw ol Sl el
oMo b glasl g9, slasls Blas 5 oS el iy
S oljle L3 adlae I Y as,s Juls) 0,105 o L5t
(3,9L59

plad s sl selosil pingms o1 )0 a5 Vb (gslogil oF o
LSl g 1) (a8 Slles ale 5l s b (Sols slo i
Sy S 4y ol alilie S oo Lzl 85 osile b el
b addllas 51 Y az ) Jold) cunl ol 65l slo anr &
{2,8k5 Sl glojle

4§30 Ogelogil s 1 )0 &5 oS (ygpmslagil 0 gelas
SIF Az Jolt) cul by sl ally ples Jorms 2l
(59,500 Sz olojlo (L3 aslllas

5 595 oly 51 7S eygemlegsl Jsl grlaw s jo a5 cunl oo
29 & S rsb Harbegs] piann 5 Sl 00l coad 5l S
S oaile B cazd 1 0 oo Jor (S (590 sl (Sule>
pye o ol Jstes Sl ool slb wsFm JLS 5o
Ogemlogs] s Lawgi (6200 1) Conl oen Sl (gelogs]
o3¢ p 5 b Slilad Codstae Lol gl (o i 0adh a5 20
s (A 4 (2555ly Jgtae Calgd;d 5 Sl (125 0nile 6
Jolo J5S 550 4 Gaemlegil F o )0 Laid Codgins ou
S S G2 grmlogi] ps &5 (o> 09 (o Jiie
S a> Jouw wily o lasd i8S oaile )3 5 00 Caws jo |,

' Maritime Autonomous Surface Ship

Hb et @ Ll ezl gl jndd 0,8 5 ) cldgtune oSl
Ol Joleio job a4y leol Oldl ol 51 SG 2 j0 1y (900 SLSI
BJ(S)L?L&JU‘}M L.\ng‘ °‘>5'°"f°"““'°"k5m3g5°“\"°
sl 0olgs Lo Cdgtnn (sl (i 9 (g500 L3I L plais] jo
Sseele g 4l Sl jhe (500 (il e (g )0 Bk )
a5, olal p il ool )3 4y ol 81l (8 yae jo coledal ylocs
S50 Ol da enndlesS (nl jo 550 (5 ) jEe 5 (LS
A o gauaie Ologss (el las abl i 65 o ailgie
L17] 0l oas by Jamio o ) jha ¢y gemilysS ol

Coley 1y (adl o slas lasbinl sl S 90y )]y085 (slo gl
Lo yas Gblie (S 9 18)5aS (rm (real jobo @y ailgy b oS
& 47 ST Joe 393 305 Jore 5985 (e slaj e 5l g1
ras 5l (S aule o cpis o giS @l jhe sl iz
O sl aaS bl uS.Q.an.LoJ\u.q JPEON] LNPUR d.abu.qi
£9 ol erate ilgd U e 3Ls Lol sl J5Le it
] aLeS [ ol [18] Wil 09y a la as
o (185 e Cwdle g ol el 5B ad Jlo )l ol
sl Cwlgzye gl Baa sl Jolo liebl (ptipe e
Sl G295 Gl rend ) iy 9 b S il
@ S ln oszee Sl oz lr p Cwl (Ses oS
Sk olsle [18] o)l 8t byls g opl Slles
by Sesgs o sl iS5l colaiul gl (69,50 0
GoLBmgm az 0 Jlem a5 ol i YeVY 565 Y o leal,
fraonal  Slolly g S04 sleanl s b b oS (S ax o
2 S gl g Slbee JyuS g aian (225 )3 plo el
A S5 gy 5 095 anl 5l (S g il LS
SOl siS 1l 9l o bygn ol 5l S sla iS igs 4z o
oI5 JAS 4155 e S (55, ooy, b ol S8 55
WS G yo Iy S

Sldas ¢4lo,93l 50 a0y 590 ol 51 S sl iS4z o
S 55 g5 g Sl JAIS S e 1S

W IR ERIER g WISHCTIUNEN CESRVER WL R gh PSP
JrsS S 5l ool o iS5 5 sl s ol 4
J=le

oo B8, Jol 60,5k, Sl lojle VoV sl VY o
3y8os el (ral 5 Ll 5o ey g (b 4l il
Sl j0 guwlogsl ax o id o] j0 aS 0,5 Liiie |, O At
: [19] Sgy 08D )JLQ.A.A Cj.'a.w )‘ ‘59L~M.A

! ISM: International Safety Ménagement


http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

[GACARY'Y IPA L (K | VU S OU| PR SWOU IR  IWI PR SRR S D PR WA - WP PR ¥ PV-SPWR V- PYA K

ol el oo oslexwl ¥ asws PLS 5 V4 axusSPSS
6'15‘13 Qo 40 é’)f Jj‘u\? 9 ‘;‘5‘)3 )‘.)9&.» )l oslazul la (u)l....a}u
Sz sbbinl el (i ) (s 3505 (o0 )18 (o) 2 990
lasl (oo plel jon ;9 39290 slo 3 lu g 2 WS L (e
b ools cuple et sl Bgtyramb-Bg,S5alsS (5051 |
axliz 9 T (ae3l 5l o9 Jloy o sols assiliz 0gd o ooliiwl
@l s 50 09h ge eolitul slalazgs 5031 5l og Jleyi et
O sl (ST opdy SIS S Jele o i (e S
S5 e plal ot S92 50 lo CSlu 5 5 AST L (et
O3] 4 ¥ oo 058 (o0 485 IS g7 Slaye Jilo
3 i s g mhaw a5 Jalse ano oo plas 1) (gl dlaxgo
&S delge g e plal jan Cosgame casawslis asl 0.05
plol jou cad b osims oyLias asb 0.05 51 xS 6l o g
0 Ol 09 9 09> la (SIS pdy de) 50 (e
e

L3l s plel joi slo cudguze g la cod )b ¥ ooz x5 b
o el il oo p) Djge @ Gl sle (S5 BRd L
sl 4l sl il Sy ol SIS S e sl ol
0aiiS” oalisl YIS 0L yles s 8S ol gyt 5 6l
b 9 JrsS Sldes dajgliss cpl 5l oolannl 4 jou Sleas
et gle S cslie 65k 5 aulss Sligas de xS
o Ol bl i ey sl S Bea> Pl
ol T 6l Cgiome dn 1S 55 gl leitsd obes (gl d LS,
5 kol s Slee (sl Sl asy jo jun A=l
Sledlbl 5,9ld viaily [l axly 09z g s Jamme 3 Cbslas
3929 il (§lwdiedion lie (g mble OMas b ablie Cgx
Jolss g Sloas &l B dy 0920 (pgas ;0 (o D) ke g (ls
S 59y 4 g cmlio Ol 3929 (e p (g LS L
Sllaz g (Bogke

ol sl sas ools plaisl il 4 aS 04 a5 o5 (54l
oo pll 5595 sla pin Lwgs By a5 Sllee )l

[20] Sgl
Eomie o (gundlelS dod (el (e slo (25 L bLS)| s
el 3L 0590 gaas gl sleslaslisl g siw; oo Sl 4
S olosle £9 le alaS g b daS don 45 050 0 dposd
Gen RoaSt b Ban (e 3,80, 5l eolitul b 0,9k )0
ogoe Jogol o las asas jeome [y by sl dieS oS
bl 5 ol Glaal 5 e les labisl odes sl 1)
S iy 9 GltiS 05 jolo gl g5 cnl 69 ,Sdes
SIS ST-Y P PR DN | UL o AP TR FEIPL SO NV C g ot
Oz 5 Slyhe 5 uled g sl (6l odizmn [lews £509e
S)lye (P p S i b 4RSS (8 SG Job yo (Mell i 0l )13
ol Mol s anel> lawgs oals plodil 0,100 o Jlo 51 ey
3 ohyosr sla ciiS aS o )ls 0929 W 5 pl wedd Jol> yas
Colled (6505 50 (e sl 5l Ml slac

[21] os

629U 2 (5,185 F1-Y-Y-0

Syt Slo S s Lo s s Sl il
Olgs laptars 45 Cusl g9d5e (nl polo LIS (i e
P 0 Gkl glewly cou iS slapianw ojlal 4 JElas>
A o Sty I S AT L 5 ol s
S S e cnl sloygilpl lawss jg0 o) sl (125 slapinnns
L oobs b i wile ksl @lse )0 b wgd Copowe
Jolsd yo ojleale Byl 5l 1) (55,0 oMbl (g, kbl sla y5ile
35y i 5 51 Glh0g5 e ST 0550 Cewd 4 0B Sl
) diadgn s g S b b 225 ol S
[22]ast s J5 o oy Jil e

b 0ols Julexi g 41 5225 (o9 3 (5 Lol Aroler —F
5 by ssel Gllid )5 51 e Ve Jels i (gLl anel>
Jsor 4 azgi b oS wll oo (s plol (5,00 aoiome 5,00
oled cym dalidin p aldlael Caws 4y a5 AL diges ez )5 g0
oo alads Ldos i5u 0 0008 Gidy )kl Al glacl
bl waals JolS cudl il gao90 4 aS (5 Lol aral> 5l a5 Y

TV s ST la 1580 o 5 5l Jdoe g a5 s jo adall


http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

(b oodyb g bs Codguma) ity 9t b (185 S50y Su e GLial) 13 (ngh (659l Ubjal (o [ gy galod (oS Sggls

&l Ao g3 (39031 gulis ¥ Jgu

&olo Fro Olaslive 09,5 Jole
A >y
e Lo U5 55 50 ol s
q <y
vy >y .
e W e b 225 Gl Co e 5 6 b sln aals sl ygilpl o5
va >y
ol Lo gl oyl 51 oolisl 4 jans leas 5l eosS eoliiwl (YIS S0l Jsles
B! <y
AY >Y
ofes [P L &_JL.LQ.C
A <v S (sil 9 J S
V. >y _ ]
/¥ v = Oy 9 sl (LS anlin (5L 5 4SS Sl
A >y ) L i )
NEE Osn S S (Foho Pl b LLI)I s anglis (LS 2z e 392
$4 <y e
VY >Y
AN lo 185 £58 ol Olaiizd Jalas (52 42 ) e Ologl okl
Yy <y
i >y )
. s Slos (5 56 Slelll ansy yo jo A3 ol ol (sla Cusgasms
JYEY
' - Gy dags 5] il 5 (sl
Yo >y
VA Gl D b ablie cgmr SleMbl (5 5lis wiailsi Ly 0oy 352
70 <y
. AR >y L |
ey s erloniaen -
v <y 2R GHLdiongh (e
14 >y
PR b Jolas g Slass ) o pdy 0925 (ogas 50 (o &l 5he 9 ulsd 092
vy <y Oyl s 9y (Sl GES
VO >v
</YAQ slolas S “o> 59y 4 g cewlin Sl o
AD <y Gilelaz g (235ley Cu> j9) @ 5 & S 0979

o alad ST gl 2l -V-F

odd sl Vologed B o gadod odle ade asas s ol


http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

[GACARY'Y IPA L (K | VU S OU| PR SWOU IR  IWI PR SRR S D PR WA - WP PR ¥ PV-SPWR V- PYA K

G (o po adiw azeis 50 1), yloges

Ls;.:..o..‘}an‘)J.Z..l).) Oy 39y LSL‘”Ls"‘“Su“)"“"‘ sl cd b gl Cusgaze

[

obw J 565 55 50 olml calils
ol poe 5 529U (sl ALl slaygil ] 3929
b Juis
4 yady ©lous 31 euiaS ssliswl Y 4L Jylos
W ygleds ¢! 31 o0 lisiu!
L (i o3l 9 J S oldos
09N G (S cawlin (572551 9 Ao Ol g
oot

/

\

b Codgaze

S5 Blos b LUl o atesls oLa6 a0 352
Joles sln 4z S0 i Sloml Sl
yoi s ol pl sla cosguss
Gl OMas b abilie e Sledbl (g,0l8 uxlg 592>
2 Slwaietisn (5o
ke Slyshe g ilsd 3929
Silulaz g (2ol Cu 59) & g celie Sl 0925

5,5 5 15 Lagi oo ools gl deliisy Yo cola gl |
(F Jooz) conl (295 amnlin o sle ol Jaxle a5 ol oas
(0 Jg92) Sl o sl Jule 5o slo (i o
Eo p 2y Slaolio yuwil Gl gooe ke w@alsl o
wl oo Ced 4 jlmia 4 Gl 5 998 (oo el Ol 5t
(F Jgo=)

Ol 4 sl 5l i) 5o (plas (Sl dsloe b culedyo
(Y Jga2) sel Cawd @ ele 52 5

..Nn . ‘SLb wl.l _v

o o 5otz gll —1-Y

slgilnl oszs A2 (ols JiuS 35 bl colls Al
OB hles A3 da 2aS ) Cope 5 sl 6l Al
AL da s ol 5l ooliwl 4 yoi Sleas 5l sansS soliwl YIS
S5 )b 9 45 liazs A da S )il g J S Slles
il eSle Jol Al o )3 i pe e sla (S b

b cud,b ey Sluglio o o :F Jguo

A5 A4 A3 A2 Al

Y/80 /AN Ja¥ g 3 Al
FF V/Y¥ YV 3 AR A2
VY Y/VY 3 JFYN V3: A3



http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

(b oodyb g bs Codguma) ity 9t b (185 S50y Su e GLial) 13 (ngh (659l Ubjal (o [ gy galod (oS Sggls

Y/7A ) JYEY

AP /a%) Ad

) /842 Y/¥AA

Y/YVY /YAy A5

L cod,b (ygiw g0 0 Jgue

AS A4 A3 A2 Al
IJARY) Y/¥Yo /e [JARS ¥/YOoY OFw Qo2
o a5 5li 4 o ile F J3oz

AS A4 A3 A2 Al

+ /Y44 +/YOY AR VARG /YYO Al
JeFA VAR4d VARR! +/YAQ VAR A2
VARAI VAR4d VARSY) o/eVA /YO A3
JYTY VARR YR AR VARR: A4
VAR 24 oA «/YYA4 +/FYAQ o/e 4y Ab

Cadyb 0g,5 Jolge 339V Jguar

[X31)

b b b

JYYA

Al

JYYY

A2

YA¥

A3

VPV

A4

IEY

A5

Slp 42 )L e bl bl AT (ki 90 SleeiiS
gl eSlee (Jgl al> o 50 Lo (25 g5 cnl Oladd Jalss
odls a8 5 8 5> angl 0ald 00ls ks dslidow p Vo sl Al
(s (A J392) Sl (255 dumlie (s ilo o Jamle a8 o]
walol jo (A Jguz) cunl ouls aile Jole o sl gt rox

Ol OFw @ox p 29) Slaalio pu il als e goue Jlade
O Jgex) ol o Cows 4 Jlmis 4 e Sle 5 398 (o0 e
e 4y G ile Jlans) s ples xSl arule b Colyd o

O Jgoz) sel caws 4 Jele 1o 459

L Codgamo gaiy Caglgl -Y-V
S By Pl b b3 0 aigld (lad g jo 0525 Al
SNl (5 y5lid arailys jlaw 925 0929 AL i s (5 (sl
S31s ol sla Covgaze AT (gl e b ablie cp
3 cblas g gyl sl glas Slos (0l Dbl aey jo 00
Bslr Sz 39y 4 5 elio Dl S92 s Ad iy s Laee
5 o158 0979 AB Gy iluaiadisr Gl AS (siluluz

L Jolss 5 loas &l o ipdy o5 ogas 5o o Ol

b Cusgamo (g) dmmlio o ylo 1M Jgu

A7 A6 A5 A4 A3 A2 Al
Y Y/A ¥/Y. AT YN Y/AY. ) Al
ER V/8YA Y/FY. /v A® V/AS \ Y A2
Y/AN. VYo, 2 YN ) V/OF . N A3
VYA, AN YRR \ VFOA /aY. R Ad
V/A¥. YNV ) VY5 V/ADY JEVY JTY A5
AT ) YR VAT V¥ /70 Y A6
) VYA ¥ /YD VYD JYFY 2K YT A7



http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

[GACARY'Y IPA L (K | VU S OU| PR SWOU IR  IWI PR SRR S D PR WA - WP PR ¥ PV-SPWR V- PYA K

L Cydguzme o g0 A Jgux

A7 A6 A5 A4 A3 A2 Al
iad VI/FAY AJAY¥ V¥ \RVAL A YAV o/a%Y OFw o
b odguzme jlmid 4y u yilo e Jour

A7 Ab A5 A4 A3 A2 Al

VR JYEY JYEY JYEY YN JYOA JYEY Al
JYFY VAR JYVY ~/\\ﬂ ARAY ~/\Y‘q YEX-N% A2
./Y‘.\ ~/\\V ~/.?\ ~/~V/\ ~/~‘IA ~/~V¢ 0/#5\ A3
JAYY % o/ Ad /)4 JAYY JYYA /0¥ Ad
Y JYYE VY IR VY Y o/ OY A5
/e AD AV V2 VY V2 /. /204 A6
YA Y ¥ YN /A /oYY Vs JODA A7

Cudguzmo 09,5 Jolgs (339 1) Jgu

039

YFY

Al

JYFA

A2

AN

A3

VY

A4

K

A5

oA

A6

/Y ¥F]

A7

g adss Ol do oiS cw b g JaS Sllee dajgliss

e e O S (S sl 65k
Osd Sle (S5 hpdy p NS Jele o i (pgw Jlgu
Pl g plol jan 35290 slo CSla sy 2 ST L e
p s a5 ol eolatul il alad SCaSS 1 s cpl o
Sl s57s Jole b ks 09, ole plos 5t Jol
SYVA Sleel b e i8S pl Copde 9 sl sl angls
Slles L bLS ) o [4] adlas o ol cod,b oy iage
el (ed 1B CoS et e sl (285 Sk
555 S Jgns b gl g5 cnl sloygil pl wis S el (2o
cle asl L gudow 5l s opl gl asl e o5
O3 o el adls Slgen g cibllas [24] 4 [3]oliiss
5wl Sl 5 lole SRS 55 sl okl Jolse
S Sldes Jole .aiid 57515 pgw 5 g0 slo Cuglgl )3 )Y
bl Jole 3 Coadl o5 o VY Lol bl 205 w5l g

Gz WYl 4 Gy -Y-Y

b i Ga slo (5257 il sle Cosgaze (Jgl Jlgw
Saiil oo plaS s plal jois 09250 sl Cxli y 0 0 ST
GRS Gy sl Cudgaze gl dlazgo gejl A 4 4z g L
plol joi 09290 slacslon; » AU L im0 o
sl s L | 3o dgls L8 o po 95 151 &l & les sipa>
4l e Sbml Sl i o slo (SAST (Bgd>
1 ol sl usgaze o iS5 £g5 ol laind Jelss (gl
3 ebla> g gylasl sles Sles (50l Slaldl a4 om0
g (G lwaiadisn )l (6 pmle OMes U alilie

Sloas &l B pdy 0975 pogas )3 o D) e 5 (lsd 292
395 4 9 elio Sl 3529 it po (3 Sl b JolsS
ilelaa g (poske Cux

b oy g sla (25 opdy sl Cudib (pgd Jlgw
Caiil oo A8 e plol 0y 352 ge clrcla g s 05
S hpdy sla byl (ol alezgs gesl amil 4 4z L
plol ot d9250 ol wSE L i (e o
S975 el S8 5550 sbml ol sl Wl Ojle e
ol eslaiwl 4 o Sleas 3l oS solawl YIS L


http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

(b oodyb g bs Codguma) ity 9t b (185 S50y Su e GLial) 13 (ngh (659l Ubjal (o [ gy galod (oS Sggls

O3 o el ails Slgsean g cuillas [8] 4[] wlivis slo
g ol plind Jolss sl 4z LS piaes sl Sl Jolse
ablis Cgr Dbl (5)5ké wiailys Sl 9ly 3529 5 b 128
p53 5o Caglgl o - VFA 5 ) PR Bllial b g mle c5ls b
eya )3 e Ok g (lg 992y Jule i8S 15 po
b e poisan sla S b Jolss 5 Sleas @l (8 pdy 092

b a3l ole o5 el o e e Ae e
B 5o el Coss @ @l @ Ay b Ghaghy (eshe Jo

el ol lo Yo logal

@ldd gz 392y el (Cudguzme 09,8 Jalse olee 3l
L oo o gl oiS B> Pluwo b bLs )| jo asls
OIS o5 (el pe oy Sl (ST (B Plawe L BLS I o
S9zg 4 Yok (Sei> slo My s> 555 &jg0 p0 a5 Cul
O3 615l (sle Codstans 5 g0l )3 s el .l aalys
Ja.wy aS Sl 0o L;‘:?*‘?*" AMLw @LAS e ) Ja.w}a i 'J.w
il b el 5l S ol sl 4l 28 1,8 Lo 0,50 [8]

GBI (oo Joo 1 T 5l g0d

b cydguxo

& gz Oldee
PENES 9 s

oSl Ll



http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

[GACARY'Y IPA L (K | VU S OU| PR SWOU IR  IWI PR SRR S D PR WA - WP PR ¥ PV-SPWR V- PYA K

Floe b L3 o anslls olad a0 9529 L bLI)| o 2050
0597 O 2 998 (o0 Sleiiiy edi e e Sl (A SBgd>
G s op> Olla)5 L eas (dole gla il (olad
el oo and (60,5005 9 oly plejlu 5 Sl Sodo
@lad D el ) n sl w2y (deallygiws 5 155
Se2s b bl o 05l mog b (285 g9 (nl bawgd Joioe
g Sload &Ll (hpdy 0t (pgas ;0 e Dl)yhe 5 (nlsh
OYgie 058 (oo Sloiiy iy Gt sl (S L el
Stz obole Shyie 516l el L 69,5k 55 5 yols plejls
S erS oxte b Oy (9 b sl (ogas 5o (59,50 50
Sly I Josdlygins  Boiz g (5500 5 2l OB 3 Sk

SIS oy ead o yglid £43 gl

s :...sﬁ'w._i
W el Glae A3 o Jol> pol> Gl el 4 azsi L
S cpl ;0 a5 SlS de jlasls o p3Y 09> Banny
) $19,08 5 ;585 LS wisges Slnl ]y p3¥ (o) Sen (e b

Lol asls

7-Kiani, J. Jafari, H, (2023), The effect of using new
vessels on the security of the borders of the Caspian
Sea. The Journal of Marine Engineering, Volume 19,
Issue 41 (10-2023), Tehran. (In  Persian).
https://doi.org/10.61186/marineeng.19.41.134

8- Issa, M.; lbrahim, H.; llinca, A.; Hayyani, M.
(2019), A Review and Economic Analysis of Different
Emission Reduction Techniques for Marine Diesel
Engines. Open J. Mar. Sci. 9, 148-171.

9- Levander, O. (2017), Autonomous ships on the high
seas. IEEE Spectr. 54, 26-31.

10-Wrébel, K.; Montewka, J.; Kujala, P., (2022),
Towards the development of a system-theoretic model
for safety assessment of autonomous merchant
vessels. Reliab. Eng. Syst. Saf, 178, 209-224.
11-Poikonen, J. (2020), Technologies for marine
situational awareness and autonomous navigation.
AAWA Adv. Auton, Waterborne Appl, 15-30.

12- Parsaei, A. Forouzani, H. Binesh, A. (2023),
Experimental and Numerical analysis of an unmanned
twin -hull surface vessel (USV) hydrodynamic
resistance and behavior, The Journal of Marine
Engineering, Volume 19, Issue 40 (11-2023), Tehran.
(In Persian).
https://doi.org/10.61186/marineeng.19.40.63
13-Bibuli, M., Caccia, M., Lapierre, L., Bruzzone, G.
(2020) Guidance of unmanned surface vehicles:
Experiments in vehicle following. IEEE Robotics &
Automation Magazine, 19(3), 92-102

G5 4 —A

Voo g cad,b glils a0 5o jau ol ols olis Baass gl
plel jow cod)b o g Bl (oo Cudgaze I A
S Gl S e 5 S gl sl s sl ol pl 992 (e
LY Olsly dad jon plgie 4 e plol jony all o o
ailisy a5 sl (oo la & 5585 pous Jud ol 51 (S 5 (ool
3 yes ol Wbl so eSebl cany sl oinS 0o 5 el
N9% p o (S5 s pgb g Culaw ojs 50wl Sl (5950
]

Lad g2 0 392y (i (e plal juiy Codgazme (n fage
& e g Slo (SiS (Sei> Plee b LLS I o aegls
WSl 5 1515 5 o5 ol Ty L28S Sy oS e ol il
gl b oot e s £l b 35 o )y it 5,
S (Sogll ol g yits J5 4 oty (60l Sligz b Koo
5855 5 380 Sl oy el QBT 51 plaS o a5 col 4zl
236 Loyl gi (nl oSSl 4 azgs b ally (oo (o125 51 8,155
Ol et 5 Ml (5 5] oz (SisSz waies Ll (55,9
s & pol> Jlo jo a5 adly (o0 (2L85 (B 3 4 dieils g8
S92y IS g and (pl HoiS joly (eled )0 aS e plal jun

&y )

1-Burmeister, H.C.; Bruhn, W.; Radseth, @.J;
Porathe, T., (2020), Autonomous unmanned merchant
vessel and its contribution towards the e-Navigation
implementation: The MUNIN perspective. Int. J. E-
Navig. Marit. Econ. 1, 1-13.

2- Veal, R. Tsimplis, M. Serdy, A., (2019), The Legal
Status and Operation of Unmanned Maritime
Vehicles. Ocean Development & International Law, 1-
26.

3-Moradi, Y., Bachari, L., Ghoharshad, M., Afshari,
N., (2020), The role of self-driving ships in reducing
human errors and Improving maritime safety. The first
engineering and technology conference, Tabriz. (In
Persian).

4-Wahlstrom, M. Hakulinen, J. Karvonen, H.
Lindborg, 1., (2017), Human Factors Challenges in
Unmanned Ship Operations—Insights from Other
Domains. Procedia Manuf. 3, 1038-1045.
5-Boviatsis, M., Vlachos, G. (2022), Sustainable
Operation of Unmanned Ships under Current
International Maritime Law. Sustainability, 14, 7369.
https://doi.org/10.3390/su14127369.

6-Zhang, D.; Han, Z.; Zhang, K.; Zhang, J.; Zhang,
M.; Zhang, F., (2022), Use of Hybrid Causal Logic
Method for Preliminary Hazard Analysis of Maritime
Autonomous Surface Ships. J. Mar. Sci. Eng. 10, 725.



https://doi.org/10.3390/su14127369
https://doi.org/10.61186/marineeng.19.41.134
https://doi.org/10.61186/marineeng.19.40.63
http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html

[ Downloaded from marine-eng.ir on 2026-07-11]

[ DOI: 10.61186/marineeng.20.44.9 ]

(b oodyb g bs Codguma) ity 9t b (185 S50y Su e GLial) 13 (ngh (659l Ubjal (o [ gy galod (oS Sggls

International Workshops, CyberlCPS, SECPRE,
SPOSE, and ADIoT, Luxembourg City, Luxembou.
21-Bachari, L., (2018), Review of international
maritime laws governing unmanned ships. The second
international conference on jurisprudence and law,
advocacy and social sciences, Hamadan. (In Persian).
22-Healey, A. Horner, D. Kragelund, S. Wring, B.,
Monarrez, A., (2017), Collaborative unmanned
systems for maritime and port security operations.
Naval Postgraduate School Monterey CA Center for
Autonomous Underwater Vehicle Research. DTIC
Document.

23- Zhuang, J., (2011), Motion planning of USV based
on marine rules. Procedia Engineering, 15, 269-276.
24-Nzengu, Wa. Faivre, Jérbme. Pauwelyn, Ann.
Bolbot, Victor., (2021), Regulatory framework
analysis for the unmanned inland waterway vessel.
WMU Journal of Maritime Affairs volume, 20, 357—
376.

25-Ringbom, H. Veal, R., (2017), Unmanned ships
and the international regulatory framework.

26-Veal, R. Tsimplis, M. Serdy, A., (2019), The Legal
Status and Operation of Unmanned Maritime
Vehicles. Ocean Development & International Law, 1-
26.

27-Zolich, A.; Palma, D.; Kansanen, K.; Fjartoft, K.;
Sousa, J.; Johansson, K.H.; Jiang, Y.; Dong, H.;
Johansen, T.A. (2019) Survey on communication and
networks for autonomous marine systems. J. Intell.
Robot. Syst. 95, 789-813.

14- Jovanovi'c, I.; Vladimir, N.; Per’ci'’c, M.
Kori“can, M., (2022), Effect of potential autonomous
short-sea shipping in the Adriatic Sea on the maritime
transportation safety. In Proceedings of the 32nd
European Safety and Reliability Conference (ESREL
2022), Dublin, Ireland, 28 August-1 September.
15-Peeters, G.; Kotzé, M.; (2020), An unmanned
inland cargo vessel: Design, build, and experiments.
Ocean Eng. 201, 107056

16-Edalatfar, 1., Shojapourian, S., Mousa Soori, M.,
(2023), Providing a Solution to Reduce the
Responsibility of the Maritime Transportation
Operator in Dealing with Presumption of
Responsibility., The Journal of Marine Engineering,
Volume 19, Issue 41 (12-2023), Tehran. (In Persian).
https://doi.org/10.61186/marineeng.19.41.42

17- Jiang, Z.; Zhang, J. (2022), A Prototype Design
and Sea Trials of an 11,000 m Autonomous and
Remotely-Operated Vehicle Dream Chaser. J. Mar.
Sci. Eng, 10, 812.

18-Ramos, M.A.; Utne, L.B.; Mosleh, A. (2019),
Collision avoidance on maritime autonomous surface
ships: Operators’ tasks and human failure events. Saf.
Sci.116, 33-44.

19- Ziajka, E. Montewka, J., (2021), Costs and
Benefits of Autonomous Shipping—A Literature
Review. Appl. Sci, 11, 4553-4569.

20-Amro, A., (2020), Vasileios, G. Katsikas, S.
Connect and Protect: Requirements for Maritime
Autonomous Surface Ship in Urban Passenger
Transportation. Computer Security: ESORICS



https://doi.org/10.61186/marineeng.19.41.42
http://dx.doi.org/10.61186/marineeng.20.44.9
https://marine-eng.ir/article-1-1125-en.html
http://www.tcpdf.org

