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|xwLv pt=W xr�Ut u}= "OvOQm KQ]t |]N |Qv}Dv=m |v=Q}DWm CmQW l} |=Q@ =Q
=yQw=vW uDiQo x}=Qm =} uO=O x}=Qm OQwt QO |Q}os}tYD w OwHwt uoty=v u=ow=v Q=QkDU=
Q@|vD@t |=yC}OwOLt |R} Qxt=vQ@ R= '|a]kQ}e |=[=kD =@ |} wQ=} wQ |=Q@ =yu; "Ow@
x}=Qm |v=tR |=yxQwO EL@ 2010 p=U QO nv*t w xQqo [16]"OvDiQo xQy@ 17Tv=W
"OvOQm xar=]t u=ow=v Q=QkDU= |xr�Ut QO =Q Qw=vW |Q=PoxQ=vm w uDiQo x}=Qm 'uOQm
R}v u=Q=mty w R*Q=wr; [17]"OW \rDNt O=Oa= |R} Qxt=vQ@ pOt l} 'xar=]t u}= pY=L
|xr�Ut QO =Q =yQw=vW VwQi w O} QN Ct}k QO C}a]k sOa EL@ 2011 p=U QO
|xr�Ut |wQ Q@ 2012 p=U QO nv*t w nv+w [18]"OvDiQo Q_v QO u=ow=v |R=Uwv
x}=Qm u=mt= \ki =yu; 'OvOQm|t Q=m |]N |v=Q}DWm |xUU-wt l} u=ow=v Q=QkDU=
u=Q=mty w nv*t [19]"OvDiQo Q_v QO u=ow=v p}OaD Q=R@= Qw_vtx@ =Q uDiQo x}=Qm w uO=O
|Qv}Dv=m |=yQw=vW u=ow=v |}xQwOOvJ |R} Qxt=vQ@ |xr�Ut |wQ Q@ 2015 p=U QO
Q_v QO |a]kQ}e =Q =[=kD =yu; "OvOQm Q=m |]N |v=Q}DWm CmQW l} QO OwHwt
xQy@ Sv=Qo q |R=UO=R; w 18|R=Ul}miD |=yVwQ R= xr�Ut pL |=Q@ w OvDiQo
|Qv}Dv=m u=ow=v Q=QkDU= |xr�Ut |wQ Q@ 2016 p=U QO u=Q=mty w =Q*Q*y [20]"OvOQ@
Ot; w CiQ uDiQo Q_v QO Q@xwqa OwN |xr�Ut QO =yu; "OvOQm Q=m =t=v=B p=v=m QO
xO=iDU= =@ w OvDN=OQB R}v =[=kD |wQ Q@ xr�Ut |Ov@ w} Q=vU x@ '=t=v=B p=v=m QO OwHwt
u=Q=mty w nv+w [21]"OvOQm pL j}kO Qw]x@ =Q xr�Ut \rDNt O=Oa= |R} Qxt=vQ@ R=
|Q}ox}=Qm |xr�Ut |=Q@ =Q |}xrLQtwO |iO=YD |R} Qxt=vQ@ l} '2017 p=U QO
w OvO=O x�=Q= |SwQv |=}t}W O=wt |xOvvmptL |v=Q}DWm CmQW l} QO =yQw=vW
pOt QO =yu; "OvOQm u}}@D |@ wN x@ =Q C}a]k sOa \}=QW uDiQo Q_v QO C}ty=
R}v =Q |yOCtON CaQU EL@ 'u=ow=v Q=QkDU= ẁ[wt uDiQo Q_v QO Q@xwqa OwN
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xDUw}B |}=yQ}eDt � w � |=yQ}eDt u; QO xm OQ=O OwHw 22 |x]@=Q QO OwHwt
"CU= QiY =yu; R= |m} smCUO xQ=wty xm OvDUy QiY =@|w=Ut =} R= QDnQR@ w
'x = �� � w jxj = �+ � |[=} Q CqO=at uDiQo Q_v QO =@ u=wD|t u}=Q@=v@

"OQm |]N 23 |x]@=Q CQwYx@ =Q min jxj |xr�Ut

jxj =
8<:x = � x � 0
x = �� x < 0

(22)

min�+ �

x = �� �
�; � � 0 (23)

|R=U|]N |xr�Ut 's}W=@ min
P
i jxij |xr�Ut |R=Uxv}tm p=@vO x@ Qo = p=L

u=}@ 24 \@=wQ CQwYx@ w Ovm|t Q}}eD |tm 23 \@=wQ QO xOW xO=O u=Wv |xOW
"OwW|t

7



"""|
=Q@|

Q=mD
@==Qi

pL
Vw

Qw
|[

=}Q
pOt

l}
|x�

=Q=x@ u=ta |=} QO w TQ=i G}rN QO |}=} QO C=Hv w wHwCUH |=yx=oDU}= "1 pwOH
"|}=} QO C=Hv |ovy=ty Rm =Qt l}miD

O)m s=v O)m s=v O)m s=v
x=oDU}= x=oDU}= x=oDU}=

1� S03 |i=HU 1� S02 OvwQ= 1� S01 s=t=

|v}
tN

s=t=
QOv@

RmQtQ=vm |v}tN
1� S06 QYk Qyv 1� S05 u=O=@; 1� S04 QyWtQN
1� S09 QyWy=t 1� S08 QwN 1� S07 xO}�wJjQwO

1� S12 s=t= 1� S11 sr}O 1� S10 u=mQL@uUL

2� S03 |Qt=a 2� S02 nQ=N 2� S01 QyWw@
QyW

w@QO
v@Rm

Qt
2� S06 xw=vo 2� S05 x} wrUa 2� S04 Q}O
2� S09 KrY 2� S08 n} Q 2� S07 u=ovmO=@;
2� S12 |tDUQ 2� S11 h}W 2� S10 xr}ry
2� S15 wv} Q}W 2� S14 h=Q}U 2� S13 Qwq

2� S17 uwNO}@ 2� S16 |kD pNv

3� S03 V}m 3� S02 xovr 3� S01 T=@aQOv@

T=
@aQO

v@Rm
Qt

3� S06 |Uwtw@= 3� S05 sWk 3� S04 lU=H
3� S09 |}=HQ 3� S08 |Q}U 3� S07 u=wq
3� S12 RtQy 3� S11 ?=}D 3� S10 Qvy=@
3� S15 lQ=J 3� S14 pyB 3� S13 Ciq
3� S18 xwr}Nv 3� S17 s=kt 3� S16 ?=Di;
3� S21 nvm 3� S20 x} wet 3� S19 x} wQ}J
3� S24 =RwU 3� S23 Q}tN 3� S22 wO}aU=@
3� S27 x=JtQ 3� S26 u=yoQO 3� S25 xv=DU@

3� S30 xwm 3� S29 l} Q}U 3� S28 |yqmlQ=@t

4� S03 QOv@=UB 4� S02 |DWy@ 4� S01 Q=y@=J

Q=y@
=JQ

Ov@
RmQt4� S06 nvD 4� S05 O=@;QR 4� S04 lQ=vm

4� S09 u}tQ 4� S08 T}D 4� S07 sRB
4� S12 QUowo 4� S11 QD=wo 4� S10 T} Q@

|OQwt |xar=]t =@ Q_=vDt |[=} Q pOt pL "4
|xr�Ut x}@W |Q=DN=U OwN uwQO |awv x@ 'xr=kt u}= QO xOW x�=Q= |[=} Q pOt
|R=Uxv}y@ l}Uqm p�=Ut R= GAP "OQ=O 22 (GAP) xDi=}s}taD X}YND
u}=Q@=v@ [27]"CU= xOW C@=F 23 (NP-Hard) u; uOw@ CNU xm CU= |D=@}mQD

T=}kt� u=ta |=} QO w TQ=i G}rN|}=} QO C=Hv|ovy=ty Rm =Qt w j]=vt "1 pmW
"�10�8 xWkv

xOvm =QB |=yx=oDU}= |=Q=O OwN xmCU=|}=} QO C=Hv|ovy=ty RmQtl}|DUQB QU
"Ov=xOW XNWt '1 pwOH QO =yx=oDU}= u}= [23]"CU=
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"CU= xOW XNWt 3 pwOH QO xm CU= h} QaD p@=k
xOW xDiQo Q_v QO xr�Ut |OwQw |=yxO=O u}}aD QO xm xDmv OvJ x@ xt=O= QO

%OwW|t xQ=W= 'CU=
|=yxO=O R= R=}v OQwt |=yC} Qwt-=t O=OaD OQw;Q@ j} Q] R= =yx=oDU}= |=[=kD �

"OwW|t pY=L C} Qwt-=t u; s=Hv= u=tR \UwDt QO u; ?Q[ w |N} Q=D
OYQO 20 QO xmCU= xOW ZQi 'Qw=vW Qy |v=UQCtON |rmC}iQ_ u=R}t QO �
"OvDU}v TQDUO QO |}xQwO C=Q}taD w |@=QN uwJ |r}qO Q@=v@ =yQw=vW 'C=kw=
'(v) Qw=vW l} |Q=Pol =QDW= |=Q@ x=oDU}= wO u=}t R=Ht |xrY=i |xv}W}@ �
x@ uO}UQ =D R=Ht u=tR |xv}W}@ w Qw=vW CaQU \UwDt |Q}oQ_v QO j} Q] R=
u}@ |Q=Pol =QDW= x@ R=Ht 'Qw=vW Qy u}=Q@=v@ &CU= xOt; CUO x@ C=}rta pLt
x@ Qw=vW |xOvQ=O x=oDU}= R= |rw@k p@=k u=tR QO Ov=wD@ xm CU= |}=yx=oDU}=

"OUQ@ u; Q=DU=wN x=oDU}= |xOwOLt
j} Q] R= j}kO Qw]x@ '�|}=} QO p}=t OL=w x@� RmQt Qy |=yx=oDU}= u=}t pY=wi �
x@ |R=}v w CU= xOt; CUO x@ �6 � 0 � 3 |xNUv�Google Earth Q=Ri=sQv

"CU}v �|UO}rk= |xrY=i uwJty� xOvvmOwOLt |=yZQi |Q}o Q_v QO
[26]"CU= x=t xU|v=tR|}xQ=H=O=OQ=Qk QO =yQw=vW|xQ=H=u=tRCOt|xv}tm ',qwtat
|=Q@ |QwYDp@=k w X=N |}=wyw?; \}=QW p=U hrDNt pwYi QO 'u}= Q@xwqa
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"C=Hv |=yQw=vW u=ow=v p}OaD s=ovy QO �46|ovwRi= uwJty� 45|v=v}t]= C}r@=k

|OQ=wt 'wQu}= R= "OW=@ |}=} QO C=Hv w wHwCUH u=ow=v |R} Qxt=vQ@ =@ \@DQt
|xaUwD x@ xm OwW|t O=yvW}B |D; C=k}kLD |=Q@ Q[=L VywSB ẁ[wt =@ \@DQt
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1. international maritime organization (IMO)
2. international convention on maritime search and rescue (SAR)
3. vessels
4. maritime rescue coordination centre (MRCC)

5. operation research (OR)
6. eet size and mix problem
7. eet composition problem
8. eet deployment
9. eet adjustment
10. linear programming (LP)
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12. barge
13. set partitioning problem
14. branch-and-price algorithm
15. integer programming (IP)
16. tabu search (TS) algorithm
17. chance-constrained progrmming
18. decomposition
19. mixed integer programming (MIP)
20. randomized complete block design (RCBD)
21. regression models
22. generalized assignment problem (GAP)
23. non-deterministic polynomial-time hard
24. turing reduction
25. polynomial time (PTIME / P)
26. representation (Encoded Solution)
27. �tness
28. self-su�cient
29. modi�ed lexicographic method
30. relaxation
31. constraint handling
32. heuristic
33. decoding strategy
34. repairing strategy
35. �tness landscape analysis (FLA)
36. instance
37. local search (LS) algorithm
38. local optimum
39. rugged plain
40. single-solution based metaheuristic
41. grouping evolution strategies algorithm
42. evolution strategies
43. group encoding
44. new solution generator (NSG) algorithm
45. reliability
46. redundancy
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