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Optimal design of periodical ship route in a local area using continuous and discrete type models in cooperation

by Katsuyuki Suzuki, Member Toshihiro Ariki, Student Member

Youbhei Sato, Member

Summary

To optimize sea transportation system, two models are used in cooperation, namely continuous model and discrete model.

Discrete model takes each container and each ship as discrete variables and simulates in time domain and can get accurate

container flow in the specific transportation system, while continuous model takes container flow of each ship during 1 week as

continuous variables and can get container flow more quickly. To improve the continuous model the detention cost and

distribution cost are taken into account and it was shown that these 2 factors improve the accuracy. By GLS methods and

continuous model, candidates of the optimal route are obtained, and by discrete simulation the optimal route is selected.
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Fig. 3 Compvarison of flow in discrete model and continuous model
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Table 1 Properties of the each block

| block name || volume of block | representing value
low 0.1587 81.85
middle 0.6827 265.3
high 0.1587 722.5
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Fig. 5 Image of the ship’s behavior in one week

ZOBMEIZEY ., S0 1B O S EOBHEE X v
mEND, BBEOZNLDEIENVEANTAF Va—/L
REVERT DRI2IE. Z DB NT L DML BB T DB
OREMLFICERT ILERD D, AR TIE, ML
HOB TR DBOLREELE 52 5F LT,

4.3.3 Adaptive GLS i%IZ &k 2 B EfRIRMEIER
UEXVEERA T Y 2 — VEMEBRRT HHIX. BT
REO, & DO HFIEZ OB 2 A b e RS
DEIIFEIND, TDL DG RE LR KAR
TAIY XhE LTI, Eﬁ%TWﬁUfAKm)K%ﬁW

REMOBFHEAIZIS CTHESHICAT S #EE 4 L7z,
a@mwuﬂs%”%ﬁw
GAEZBVWABICITE BMEIC L CHETICEET %

EDDUENRDH Y, ARETIL Fig. 6 DRRIZERET D, AT

SRS 65 2007 #£ 12 A
DEIEFIEIL, F DILBITHIRT B AEOMEER A RH L,
BRI AL ZBHEIEICNZ MV TERRELEZLOBREHE
%o HYOBEGETEEIIEMAIAD HFERZIA, 0~168 BE(24
e X 7 F)OE TN SN D, ZORTITEND, BXRER
AR —F13, FTERITINDIBETEEREL., Z0ORE
FREZ AT P ADPBIEN TN B EAITREEORT by
DERINZF XL —Z BB EEBE TIRELETT 250
~NEEET D,

data of the shape of the route
A

data of the departure time

™~
’[1325]’[23]‘““ ‘[14]|13156} |92—‘
sroutoof e A doperre
P ship 1

Fig. 6 Image of the gene

RPEREE T RER OB Z RO SFE R L LT
50T, RERERDDZOLIRLT, BFREETE LN
HRFFLTEL, HRIFLTRBIME LTL, BRERGERIC
BT, MERRRERLDZBOTHREOER VLD ENAL3 01
&Lz,

5. YTal—LaviER

3, AETERELL2EDY I 2 L—F 2 EB &Y T, &
B s AT DERET 5, 4 % 10 AAAEAM L TV BRI E
HBEL, FIHDORr P a—LE LT, NOERICESE/ERK
L7z Table 2 DARZ7 Y 2 —v&EAW5, portl,2,3,4 DRIZED
SNTVWBEEN, EHmarERT 84 E27RT, HlX
a%lmhe$ﬂamkmﬁbfm6$m%méo%@@E
iz % arrival 23 F OEEICBIZE T A %
NDHHFERZNE 7T, BRZNE, 0~168(24 X T)FFH % HIE H
DORE~FTHEOHEHD 24 KL LTRELTWD, 0T D
H DR 168 LA EOFZNE, 168 I B S A2 E TR, BF
GNCEHFERTH D,

& DHAEDS Table 2 12815 2,3,4,9, 10 FB D 5 EX1%F
LTWAbDE LT, FIEBSERILENDME, A T7rPa—

7~ L, departure

Table 2 Initial schedule

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engineers

BT T /L ERERCE 7 /L DB LD FE R E BRI O Bl RR BT RS 81

NOERFEERD D, Fig. 710, EFEIC LA BERBETOR
KAZFEDOIE L ERT, 200 BEIZH LT 500 R0FHE%
1Tolre Y2 lb—a  TiT3REHREDKELE L,

benefit(million JPY)
45

40 |

35

30

25

20 |

1 101 20t 301 401 501 601 701 801 901
generation

Fig. 7 History of a profit in search

AL Lo THR OGNz BT 30 BEdICK L, BEgEIL
ab—va VEITS, BilEMREE T B 8 B 58
Al RUBESAS I 2 L—3va U2k o TELIEFIRS R
B L7ZbD% Table 3 177, EFHFMUII2L—2TIH1E
BRRROFEEH L TWBED, BB Il —vard
FERICEY, 3SHBEEOEGHREMRE L TIREIND, 27
BFOVIal—a b EESTTEONEREAT Y 2—
b7 Table 4 (2574, ARAA 2, 10 3BT L2V & W S RS RIC 2
> TW5,

Table 3 Benefits by each simulation (Million ¥/week)

grade of genes benefit(continuous simulation)l benefit(separete simulation)
1 39.08 33.59
2 37.24 35.60
3 36.88 36.77
4 36.75 31.10
5 36.69 35.59
6 36.35 35.56
7 36.27 36.52
8 36.04 35.69

Table 4 Optimized schedule
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