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AHITIE, REFIEEHOSGE OREMREE o KCERIIHER POS OZLICOWTHGEES 5. Bk
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OEMEBR Z VN X VIHELBEE TH D, FHCBNDBDPRVRIIZB VT, DL THE L OMRB N2 E
HEZIEDEEMERLTWVWEEFR 5. HIC, METFRLPHFTERZLKLESGS, CoRIBVTH
PREATEOHDE W POSZHLTED, MBI EENS 2 TR L LTX D ERIHER POS 25 L LT
W3 ZEDBATHNS. FiC, TOBMIEERNZ L HEENIFY Bis(t) = -1 &DD Bip(t) =0 D)
) WIMETH2 e 9h s, £, WHIROLES 7 v X AUROLED, BRI o 122V T
&, BEDZLEENIHE Bipt) =0) KEREFEOHIVRELRoTWEH, BRI EA5E
Bip(ts) = —1) WWIEBHE TR LB TETEN RN L 3005, ZAUTH LT, R IMNERIY 7 DK
EXERT A WKOVTE, EH56DRCBVTDH, BIENZLEZTNIGE Biplt) =0) hIWEE
BoTW3., TALDKREE ELOIUL, BEEMAZEENIEE Bipt) =0) 1E, B503HMREX
BRICERBGEN TV 77T, BEEIDRWEE (Bipt) = —1) 12, 15561282 XKIBPNC ISR
BEFNTOVRVWI RS, LD->T, FFEEEHETEL AT POC KU POD 23 IS %
72 POS WRE LML TWB DR L, $%EZ POC DM R 555 POD IZIZZER RN 2T
POS DYIMAREMICE o TWB D EEZ LGNS, ZhLDMENS, MREKBUICIERSE EN 554
1213, ISPM TERINZHRKIR K D dHfE Y L T WHIPH TR % T3 %23, ?ﬁ#%%ﬁtbf
BEDREWEEINS C AR 5. RBRICR 1 ROR2 2R LGS, 2TOHEICBWT, i
ﬁﬁf(ﬁl)@ﬁ%%?POS®ﬁﬁayﬁAﬁ%G§m@F%tw«fk%a@%mofﬁb,%@%
BN GEN R GEORETIRCBVTIDRELRZ I oTz. ZAUSHLT, REHRER
Bar oRIET 2 A ICHZRTIUE, RTOHAICBVWTI YR AEROERKRERLRoTWS., &
x, 7V X LHEET/NIBED POD 250 DIC, XD KER POC 21F X5 e HBRKIREKEL T
BIBErEZLND.

52 ME?2:.BMLEBEFRENSEINZES

BT, KOHINTENIRUZE X, T4 X AWM BRI AT 2502 0ET 5. 2L
IO MO, FEEOWRFREBERCTIOEL BT, 74 X LK1 ¥ ROEROMERFREZX 5
DY BOE L7z, UE 1 RS, RETREMATEzZhZEN L e 0EL, RS hR Z 2%
L& 788 DB IR R o RO POS B L . £, EEAROI2EZ 2L, ICBIEFE
ML THRXEZRE L LTH, FERITIZZocBEErn G Eh s R 2%, oG, H#ERE
e o> TORBERE, 5 SNTALRKIKNDHHREL 73 D A% RS 2 ERICkEE IR Z #HIES 20, 7
&, FEEHRZ Z O F RICPERE R LD o o0 DR o 72 TR XD /M 2 BT R T 2 75, DV
T THAS. AEICHBVTIE, A& DZERE S 720 #RENE 2 TH S S5 N OV TR
270, WRTEDFTHEZINVTOMKE G5 RD7%.

3 /UK ABRE 2 DHRBIZBWT, ZRTIIATHRM O T ¥ X 2R TTLIGE DR ERT.



1 WTHROYG R D .

| z=2]2z=4]2=5

Z:8|Z:w

RETFIE (Bip(t;) =0)

o 0.44 0.59 0.70 0.79 0.87
A 4.57 6.77 859 | 1021 | 11.75
POC | 27.55% | 38.75% | 46.92% | 53.37% | 58.84%
POD | 41.63% | 54.08% | 61.86% | 67.39% | 71.40%
POS | 11.47% | 20.96% | 29.02% | 35.97% | 42.02%
REFIE (Bip(ti) = —1)

o 0.32 0.44 0.52 0.59 0.65
A* 6.10 9.15 | 1141 | 1355 | 15.49
POC | 21.48% | 31.28% | 38.04% | 44.01% | 49.09%
POD | 31.890% | 41.63% | 49.00% | 54.08% | 58.16%
POS | 6.85% | 13.02% | 18.64% | 23.80% | 28.55%
BEEFIL
o 0.32 0.44 0.52 0.59 0.65
A 6.10 9.15 | 1141 | 1355 | 15.49
POC | 18.90% | 27.52% | 33.48% | 38.72% | 43.20%
POD | 31.80% | 41.63% | 49.00% | 54.08% | 58.16%
POS | 6.03% | 11.46% | 16.40% | 20.94% | 25.13%
£ 2 FUrRLHEROGE FED.
| z=2 | z=4]z=6]2z=8]2z=10

REFE (Bip(t;) =0)

o 0.56 0.69 0.78 0.85 0.90
A 6.31 842 | 1002 | 1135 | 1235
POC | 36.50% | 46.19% | 52.67% | 57.50% | 60.82%
POD | 27.17% | 37.82% | 45.04% | 50.57% | 55.51%
POS | 9.92% | 17.47% | 23.72% | 29.08% | 33.76%
REFE Bip(ti) = 1)

o 0.45 0.56 0.63 0.69 0.73
A 942 | 12.61 | 14.83 | 16.84 | 18.24
POC | 32.12% | 41.45% | 47.40% | 52.45% | 55.75%
POD | 19.13% | 27.17% | 33.28% | 37.82% | 42.21%
POS | 6.14% | 11.26% | 15.77% | 19.83% | 23.53%
BEFTFIL
o 0.45 0.56 0.63 0.69 0.73
A 942 | 12.61 | 14.83 | 16.84 | 18.24
POC | 28.26% | 36.47% | 41.71% | 46.15% | 49.06%
POD | 19.13% | 27.17% | 33.28% | 37.82% | 42.21%
POS | 5.40% | 9.91% | 13.88% | 17.45% | 20.71%
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A

b FA X LKA ¥ MR OHEROMERG (B 2).

% 3: WIHEROLE (GE2) .
| | z=4 | z=8|z=12]z=16]2z=2]

RRTE
o 0.50 0.67 0.79 0.89 0.99
A* 6.86 10.84 14.15 16.35 18.61
POC | 36.57% | 52.54% | 63.53% | 69.53% | 74.72%
POD | 53.52% | 64.52% | 71.23% | 78.00% | 82.20%
POS | 19.57% | 33.90% | 45.25% | 54.23% | 61.42%
W1k
o 0.50 0.67 0.79 0.89 0.97
A* 6.86 10.84 14.15 17.22 19.89
POC | 29.85% | 42.89% | 51.85% | 58.90% | 64.16%
POD | 53.52% | 64.52% | 71.23% | 75.58% | 79.24%
POS | 15.97% | 27.67% | 36.94% | 44.52% | 50.85%
FEE T
a* 0.50 0.67 0.79 0.89 0.97
A* 6.86 10.84 14.15 16.35 18.15
POC | 36.57% | 52.54% | 63.53% | 69.53% | 73.72%
POD | 53.52% | 64.52% | 71.23% | 78.00% | 83.28%
POS | 19.57% | 33.90% | 45.25% | 54.23% | 61.40%




£ 4 F R AMBROLE BIE2)

| | z=4] z=8|z=12
REFE

o 0.59 0.73 0.80 0.89 0.96
A* | 88 | 1244 | 1444 | 1635 | 17.92
POC | 45.02% | 58.10% | 64.41% | 69.53% | 73.22%
POD | 36.33% | 47.44% | 56.44% | 62.42% | 67.25%
POS | 16.36% | 27.56% | 36.36% | 43.39% | 49.24%
BEFFIL
o 0.59 0.73 0.82 0.90 0.96
A* | 886 | 1244 | 1504 | 17.54 | 19.55
POC | 36.75% | 47.42% | 54.02% | 59.58% | 63.53%
POD | 36.33% | 47.44% | 54.98% | 59.83% | 64.06%
POS | 13.35% | 22.50% | 29.70% | 35.64% | 40.69%
FBFIL
o 0.59 0.73 0.82 0.90 0.96
A | 88 | 1244 | 1485 | 1657 | 17.92
POC | 45.02% | 58.10% | 65.58% | 70.07% | 73.22%
POD | 36.33% | 47.44% | 55.42% | 61.92% | 67.25%
POS | 16.36% | 27.56% | 36.35% | 43.39% | 49.24%

N
Il

Z=2]

CHELEHEEREN R Z % 455 20 $TALATHRE L5 DIRGEERRE o REMEHERDOEERL
Jz. WATHER TH-Td 7 VX LHBTH->TdH, REFILD POS IEMHEFILL AN TKEREEI- T
WEZehs, WETHEOEMENIZ- &) LHERTE MR o7z, FICZ OB, EREIE
Z DEDBKEVEAIEY, XDPHETHZ 222005, —HOMHFTEREOMEZ, FH4T L3R %2 M
FTAHHEPHEZTY, BEEDIRVVERZRLTWAEEZS. ChLDMENSY, T4 X LDRFEFI
PESDTEIET 35 5ICBIT % POS DUGENRDPBEETH 5 Z 3L, TH S, ZHUEIDOF D, MRHEIC
Y o T HMRETOWME AR 313 T OBIRDIFED, EBITIIRE L > TRERT AV F—I% D
HLTWA I EERKT 5.

TS, HETE Y SHTEOMEZ T UE, Yl EOFIERRTH 2 ETED POS v Ib# LT, 5
TTRTHEARILERIETNTH 2 KM THED POS IR E LML T2 Z e DERTE 2. FRc, RIRINR % M
3% 2 L THHNC ISPM T & M - R KIS OB 7 D A% 55 2 ZEIFikD POS », RETFIET
U7z POS & IERICEWVITE /R LT 2 AUSBUIRZE . AROBAMRIC BV TIE, ftiia 2 -l
D72 DI R E BT L TR ERIT 5 7228, ERROEMEREBRRICB W TH HEoERR R 51 3
ZEDBTRHENRS. LMo T, EHLIEFRD - DICEHE T 2~ O E» SRR TEOMIT AN ¥ 72 %
LAETH-TDH, FERICEBGETIETRD ERXIRO P CHHEER S DADMRZFATIIUE, HRoleiiR
WWELW—EREOMREEGLNE AW TE S, v D bIHROBNINZ L WHERNW ORI E
W, FHHEaX N OREVIERETEOBEZ 7310, BHFET LMD S PR 2 o T3 2 i
T HEMASHANS Z L, MRFICE o TSR 2D 2 5.

RIS, BETRICBI A WTHE (R3FE) Lo U X AMRICBIIARETE (4 LB RO
BFik (R4 TB) OMREEZHET 2. Z4hld, BEFERCBOTEEBROFEERZEL TORWNWzDIC
WATHRMPEMTE 2 ¥ LTEZX LN, RERCEEEMFE L TV 5 DI THERMTAT, bb
W27 Y X AERTHE L 28 2RRT 5. Zo8E, ABUEFICBWTO T ¥ X AHMRFORETIESR
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FETFIED POS 1%, WATHERFOBHFZTIED POS LIEFIAWEERI SR 2> TWs. DFD, [
B EENs 22 X DMATHED? S 7V X AMBEANOEE 2 RFERS N I THELZT A Y v b
PEIR DIFAEDERRITEI 2RI Z 5 XY v MC o TITH IS TV A IR R Tlth 5.

6 FTLHLEERDFE

ARTIE, HFISEOMZGNTHETH 2 ISPM I2BWT, MROAET 2RFEKIBIC B VT S iz
HRXIRERET 2 FIEERE L. BRI, HREEOEIRMANE S EREC R T & 23581 H
W SN B AFR DT A & 2 %050, MRIKIBRPNC R E E N8 & O 75 o R X IR o S
HERERLE., BUEM 2@ T T, WATHEER T VX AEMBE L Vo MR LRI D 53, AFike
HHT 2 28T, &hRERWINMER POS OEEPIEFCTE 2 2 BR_ LT, £z, RETFILOMMHEHE
LWHEIBWT S, BHFEFIETHE O N MRIXIROIERH ) DA E MR T 2@ H AR 2 RKET S 22T,
PR TR TRl U 728585 T & [FIFLEE O INHER POS IS0 % Z e WAEETH S Z v ZR L1z

SHOBEL LT, AFTIRE LFEEMROBEMITIRE, BB ICHl ) S N FEMER % v
T, D OFAEMERD RN T 2 e 2RELTWS, —HIhe 8 ins5 27 LT, FEEE
ST INTFIERER I, RAUNEDFEMER D LRICOAMET 2 L Vo TRED AL D D L #E
ZB5HENMER S, BURTIE, B0 L DENLMERE L2 0E2WET 5 Z 2 XHkwd, BEDEZ )
B ANTAFEML OB TR EZHR T 2 REEZH 2 THS 5.

BE XK

[1] A. Akbari, H. A. Eiselt and R. Pelot, “A maritime search and rescue location analysis considering
multiple criteria, with simulated demand,” Informaiton Systems and Operational Research, 56,
pp.92-114, 2018.

2

E. Akbayrak and M. K. Tural, “Maritime Search and Rescue (MSAR) Operations: An Analysis
of Optimal Asset Allocation,” Modeling, Dynamics, Optimization and Bioeconomics 11, pp.23-33,
2017.

@. Breivik and A. Allen, “An operational search and rescue model for the Norwegian Sea and the
North Sea,” Journal of Marine Systems, 69(1-2), pp.99-113, 2008.

3

International Maritime Organization, International Aeronautical and Maritime Search and Rescue
Manual 2016 Edition, IMO Publication, London, 2016.

[4

[5] L. Jie, S. Yao and Z. Zhang, “Research on subareas division problem of maritime search and rescue
based on improved Monte Carlo algorithm,” Proceedings of the 2013 IEEE International Conference
on Mechatronice and Automation, pp.1464-1468, 2013.

[6] ¥F EERZRT, T AHD 2 4ERR I EARERATHER 71 %% 7, URL:https://www.kaiho.mlit.go.jp/doc/tokei/
r2tokei/tokei2020_71.pdf (B% : 2022-01-30) .

[7] B. O. Koopman, Search and Screening, Operations Evaluations Group Report No.56, Center for
Naval Analyses, Alexandria, VA, 1946.

[8] T. M. Kratzke, L. D. Stone and J. R. Frost, “Search and rescue optimal planning system,” Proceed-
ings of the 2010 13th International Conference on Information Fusion, 13, pp.1-8, 2010.



