$27% H3W LERFF]R (ARFFIR) Vol.27 No.3
2022 45 H Journal of Jimei University ( Natural Science) May 2022

[ XEHS] 1007 - 7405(2022)03 - 0229 - 10 DOI:10. 19715/j. jmuzr. 2022. 03. 05

BERAMBEANGRBRRERRLAGE

RYHE EFERM, REZR
(RE2RFMEFK, BE EIT361021)

[(FEE] NP O Ay SR B ) R B g sk Il 3, A Lok RO AL, &l g B s in A
JE A R =R B e, AR R e R B A, ﬁ”ﬂmﬁﬂm&%%%@%%ﬁﬁ DR 15 850,
TN GRS TAE; BEr i [ RRUE N Ar ik B RO i R AL, Rt Al A sk i, DR
TR IR AR R A B A B, SRR AT O B, 5 AR XS R A K S R, %
TRV GE A KA B[R] 5 T R 605 Wt JE BT T S 2 0 B b s TE RO D B iR B 5 SRR T, BT oK 7 B4 6 2 PR
T AR BT, PR B, AR T b H I8 3 s B g LA S RO AR N BB A E B ST
BRI FH I b ORISRl B B 08 AR B T SR R

[REBIA] F LRAE,; KRB, hibiaE; ha

[HE4SZES] U676.8

Decision Modeling and Simulation of Mass Rescue Operation at Sea
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Abstract: To solve the decision-making problem of resources dispatching in Mass Rescue Operation
(MRO) at sea, with professional rescue helicopters, rescue ships and ships in the vicinity taken into considera-
tion, this paper established a rescue forces scheduling model of MRO, which aims to achieve the shortest rescue
time and make full use of the helicopter’s flexibility and swiftness to complete personnel transfer more efficient-
ly. Finally, hypothetical accidents taking place in the central and southern areas of the Taiwan Strait are taken
as examples to verify the model. The results show that the model and algorithm can meet the goal of the shortest
rescue time for different water areas and accident situations. In terms of the decision-making of the salvage
forces dispatching, the proposed scheme conforms to the actual dispatching principle and the order of rescue,
and the effect of decision-making is remarkable, practical, scientific and reasonable, which can achieve the pur-
pose of transferring mass people in distress in an economic and efficient way. The research results can be ap-
plied to rescue resources dispatching and scheme decision-making in MRO.
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Fig.1 Schematic diagram of rescue force scheduling
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http : /xuebaobangong. jmu. edu. ecn/zkb




" 234 - Rz (ARBIERD) 5527 4

PRI Ay (914 S IOUAEHEE b B RER IR O E P, SEIUBEAL A 077 L IE
4.1 BRBHBRRHAETR

KA LA 3 B0 6 v =
B 07 LT 6 R C/S Sk T e
FETSLAFAY AIS (automatic identi- 0%
fication system) it A5 B A I 7
SR, RENE LB T K S0
SHE RTALAE L B O R BE
PRI S R e 2 I 55, Z T |
V-5 0 EE R ANE 3 B,
4.2 HESRESHIRE

LA B SR, 4 A A S /s
Gt R R L R e s — ;;?& -
VER W1 & e, s B ) ' ” ESWE%&E%E
TR BERE AL, O T A 1 KA Fig.3 The main interface of simulation platform
Hite b A i RS B R A B e S 0
L5 v el B R R RO SR S I ELIE

DI FLRRAT

1) BBCR#CR AR, BERTEEN (RFERIREN:, B S AR N )

2) JashifE E MU A KB B BER B S O BOF 5, AR IR AR R (RRR e
(AR )

3) AR A AR R TSR

1) 7S ESLER BRI T IR, O LSRR BRI (5 R 280, HAR T A YR )y 24
B MHERRER, L AIS NS B350 St S bR gl ;

2) & 9:00 RSB ATEE, IFURRA SR I AT, SO KR E T ILAN L R A e S
A HE SR IR E] 2 30 min, AL AR B9 B S5 B2 TE] 10 min
4.3 {FEXRH)
4.3.1 BIEERPEIKE

1) BAE#ESL  AJEX 7 2, RALIR 6 2, REWLE RAF, FAMRAYIEEEIEE Y 10 n mile, PR
B ARTERE RS PR LIZR 33 n mile 19 3 IS MK BUR A S, A B30 420 A

WA . 120°20'19"E, 25°9'10"N, L& 4 Frs .,

2) HEFASEBOE A s MG B AR & BR R B O SR O B 15, 7 5% 5 I B2 A5
T ERN SRR, SRBOCEFmmE s s,

3) i G, ARG R

ARG e BRI AR BEAT B o S 05 B 57 5, 19 304 2R Bl g 6 1) =R 8 A g
RAAT T TA] 285G BAE 04 Ml s I o 7 5t P 8 s TR R 0 S0 A AT 0 7 2 S g s ], R A 3]
AR R B SRR R RS R T BRI E], AER 1 R

4) AR P R g e A R SR T %6

ARAEA ST AR KSR A, G5V 5 0 BT 3 6 1 e rh s Kk g e 2 0 A s o )
FERAR T EE, BTN 4 LB ETL, 3 Ll R B AR 5 B F RN, et r i
AFEEMIE2 Fros, KhZRwE 6 Bk,

BEXAESEASKDSHBMREFERE SUHREE BBAN ERSR GRER —xFR% - O
s e

9952 Hodfe

N

http : /xuebaobangong. jmu. edu. ecn/zkb



453 4

USRS, A e L RMUBE A iRl B PR SR 8 R £

- 235 -

e RIRHEES

T HREE

SHEA
sam: (120 %20 |5 (19 B
s (25 &[0 |9(10)B
; BRAH: | 420 A
/ / r
A FLMATEE: 0
¥ e
4 BENEREE E5 SHKERE
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Tab.1 Information table of various types of rescue forces
Febh 2 #E S Distance 3235 ] R s #E S Distance 3235 ]
Type of rescue forces /n miles  Estimated arrival time Type of rescue forces /n miles  Estimated arrival time
HIHHL 1.2 R 5
Helicopter 1 and helicopter 2 68.4 000 9:55 Rescue ship 5 135.939 5 16.20
HTL3 4 YMK QUARTET ( J& 1)
Helicopter3 and helicopter4 144.800 0 10.20 YMK QUARTET( ship—arofnd) 3.0556 9:25
s 1 412451300 (JA LA )
Rescue ship 1 123.670 0 105 412451309 ( ship-aroﬁnd) 5.3928 9:35
i 2 72.590 0 13:10 AR DM 10 450 9 9.45
escue ship 2 Mason Loney ( ship-around )
Kl 3 412450617 ( JEIAAA)
Rescue ship 3 135.5 100 1400 412450617 ( ship-around) 8.7937 9:50
R 4 412447433 (JE A0 )
Rescue ship 4 130.284 7 1600 412447433 ( ship—sroind) 9.698 9 9:55
*2 AEBERHKEKBHNERERRAR
Tab.2 Optimal scheme of rescue force dispatching in the central waters of Taiwan Strait
Rih Sy ESEN LTI (V-8 €2/ ¢ e B Ry RgmE A RIRIREL
Type of rescue forces Rescue time/h Repeated rescue times Type of rescue forces Rescue time/h Repeated rescue times
YMK QUARTET( &%) 0.352 8 0 HFHHL 2 0.884 4 + !
YMK QUARTET ( ship-around ) : Helicopter 2 2.6532
412451309 ( Jiik) ELIIHL3
412451309 ( ship-around ) 0.580 8 0 Helicopter 3 1.3129 0
TR (JAH) HIHL 4
Mason Loney ( ship-around) 0.744 2 0 Helicopter 4 1.3139 0
412450617 (J&34) i 1
412450617 ( ship-around ) 0.828 8 0 Rescue ship 1 4.0399 0
412447433 (JH3h) Bih i 2
412447433 ( ship-around ) 0.918 4 0 Rescue ship 2 4.1509 0
HIHL 0.8842 + B 3
Helicopter 1 2.652 6 ! Rescue ship 3 5.0242 0
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Fig.6 The visual interface for optimal scheduling scheme results
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Tab.3 Optimal scheme of rescue force dispatching in the southern waters of Taiwan Strait

R Sy A R R e Sy Y Rt R R
Type of rescue forces Rescue time/h Repeated rescue times Type of rescue forces Rescue time/h Repeated rescue times
HIHL3 0.968 9 + HIHHL2
Helicopter 3 2.906 7 ! Helicopter 2 1.308 5 0
HIHL4 0.969 1+ Hf 1
Helicopter 4 2.907 3 ! Rescue ship 1 2.506 2 0
g EARRT (JA3) B 3
Haifeng Link ( ship-around) 1157 4 0 Rescue ship 3 3.0759 0
s (An) M 4
Golden pioneer (ship-around) 1.248 6 0 Rescue ship 4 3.910°2 0
3 i
ST 1.307 6 0 BLBIAR 5 4.0511 0
Helicopter 1 Rescue ship 5
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