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Abstract

Ships’ routeing systems at sea, such as traffic separation schemes, have been established for keeping navigation safety
especially in port or bay areas in Japan. They have been conventionally developed based on information obtained by radar
observation or experts’ judgment. Environment surrounding marine traffic is recently changing. Offshore structures have
been increasing because of the utilization of sea area to obtain natural energy or ocean resources and they give significant
impact to marine traffic. Therefore, demands of assessment for navigation safety of marine traffic at sea in coastal sea areas
are increasing. On the other hand, it has been possible to obtain wider and more precise information of marine traffic than
before because of spread of AIS (Automatic Identification System) in recent years. In this paper, the authors propose an
effective method for design and assessment of a new ship’s routeing system. It utilizes mainly AIS data to obtain current
traffic information, and helps the ships’ routeing developer to evaluate its effectiveness by simulating ships’ movements in a
new designed routeing system. This paper describes the concept of the method and result of the assessment of a newly

designed ships’ routeing system in a sea area off the western coast of [zu O shima Island.
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/ time 0 2 4 6 8 10 12 14 16 18 20 22 2h
Traffic model of
merchant ships @ @ @ @ L () @ @ ) @ )
Fish boat A o12kt fishing 12kt

. 12kt fishing 12kt fishing _ 12kt
FishboatB | © @ 0

k night-time daytime /

B8 AlSCED KB & BMDOMITIKE DR

(3) MFEARTRL Dy DR

2213 QTRLIZE DT, MRRLOENT X DMFEMILX 32OV T OD fEDRERZ & &I 217>
7o, ARFETIE, 6 DOMFEMIUCEL, TNENOMER CORTOMELR | BLUE 2 O L5 ITHRE
L. ZRHOBEES LIS, MMFET — 2 I8 DAMAOBE L OMME-CAMESRIE S D, TR
PO RF X OMMEO 5413 B ARSI EZ b & ITRE Lz, S HICAMIRRERSEHE LT, 6 DOMEREL]
(23R 2 b— g ANTBER R R L OB BOE LTz

x1 WERERS EERASDH
PR FRIEE TR

1D e (knots) (knots)
0 100m A 11.47 2.01
1 150m A 13.56 2.87
2 150m LAk 15.64 3.80
3 passenger 17.37 3.65
4 500GT A 11.22 1.70
5 TS 0.00
TEE 12.87 3.42
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x2 MEMERSEMESSUMES M

D e Loa (m) . HrmE (m? _
) PR A= St TR A=
S0 100m i 77 10 13 2
S1 150m A 112 12 17 2
2 150m Ll Lk 236 60 39 11
S3 passenger 49 46 10 6
S4  500GT Aii 47 17 9 2
S5 fh 13 1.20 2.1 0.45

(4) WATASRAER O FRET

OD EDFER, 1 » AH=0 OB OAFHELRIT 1255/ h, BEIX 6.8/ h Th-o7z. HiiTEKNZV OD
DOMAB DR, EmetroEdl, BRbhmetoomE, Fimetroomdl, i hmet ook
M, FHUKEHESMH T ITER ThoT. I LI BMITIMERZ IR EZ Y I 2 L —ya U THBLT 720,
I« BN DA REEI CROIE N 27 o 7o | TR COMATERZ A Uiz, TOMR 1 Kifild 7= 0 ORI TER
%, KRN 174%/h, BREA94E /hTHY, ZhixvIalb—arol kKbl omiEss Lt
72, 21 BIOR L EAS@IR Y S 2 b— g VU AT AT, AIS AEH# L TWOR VMO E S5 = L
INTE RN, AIS Z44 L2V VB O EHUT, 2005 AR5 Sz L—&— « AHIC & 2 7
L EICHEE L, EMOEHIE 322 H (VDR LEEXE ST v — MR RZ b S ICHEE L. BRI,
AIS 7 —# O EHS LIS DWW T AT C IR S LADE TR M EREL, AIS 7 — 2 HLES
T & 72 500GT A D AILS #58h DOFE %, 2005 FFEOBLHITEF T D 500 #8 b 2 AWl OHA TER ORI A DHET-.

3.2.3 HEBMIBEDRET

AWFZETITRT LV R ESR & LT BN S 2RI EsIciEt Uiz, MBI E 2% 512H720,
BN & PETANIC X AW T OAS@Z NEET S Z 2T, ZHODITERVOMERZIHT S Z LA RS LT
AT

(1) HEEAEE AR

AIS 7 — X2 X 5 K OB R 2 AT, ITE2VORAEWBIR CORENEN T 2 Hum 2 4 L7z
AIS ZH5# L COZRUWIMIA T R C ORI 2R 5 Z LI T& A0, Baim-thooidbicks T, H
TR DABIN I F NI DA & TR ANEZ B L CTWD Z LR TX 7=, F72, Moo Bt/
RIOAAAASEH L, = Z 23 2 BRI GBI - GETT 2R H - 7=

(2) WBYIIARNC & DA —"—TF » THHK

OD FRAEFERNS, HEmE SOOI TN A L T =) 7 & LT IF—n—F v 7k 2R L7,
FEREEHHEE, FRF oo BRI ZHAT T AEIC, SO & FER OB FER 122 < Oy THEAR -
TWAHZ Enbiroiz.

(3) HEEELEE DR%FT

WHBAAE SATCA—/N— T T, IGNLE, VORI & 2B U CHEBMIK O SR 2 3Gt Lz,
B9 1%, BEFLIZ=D2DHEMEL, HBEMEL IOEERAEMELRT. £7, ERE1 L LT duim (b 34
FE 48 4y, WRR 139 FE 17 4y) Liad (34 FE 44 /3 fR 139 FE 12 %)) ZEHS 45 F (225 ) THRESERZ LT,
SIbIZ, Bl xbLIlERORSE, mE BHE), ESROREMEERLZEZ TR2BLIUOR3 Z2&G L.
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50" ot |
y A
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Ly \(7A~12A/E ) - Rit p— 58— — =3
= i 4 | salER
1040° (220° )
R
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TSN |
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By
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(12 A~3A/ B &~ P2u¥3eFtH)

B9 HBOH/EECUW Y& YEIA)

3.2. 4 HEMBEAIZ & SMANEDITFRKTF A

HEFEMUISE A K Dk sz PHIL, PHFET AV EERT 5. kT, TP O MR- CRE ) 28]
FERE D SRR ZSEIR ORI TN CTE 228, AWFZETIE, FHAREEW )R E S 5 Hi OFMInAS @ %
AIS T — & THMT LTZBEERFZE D9 9% 4 L2, X 10 1R HEBMIEE AL O TE 2 T4 2 FEZ2 B
R L. MVW@%74/L_miéhéﬁ%%TWT@%ﬁLmuﬁﬁﬁ®ﬂ%% KT A v ORI A
INUTTRIET VEIERR LTz, E7BHEOMIE TH DM AHAT L TOHAMAD 5 6, AR S 7= fid Tl
PRASESTRTHIT LTI S%IREFEIE L TV 2 E SR TE 722 LB I, TR D 5%
STEEATICAE D TAT T DR E L L.

2B, TOX D IBHAIESAORBUL, TORITERSAR EICHIH S TE2R, ERMEMEWEA 2L
UICIIRn b d b, ZOTDAMETIE, DHOBKRELEICAER TCEX LTI L VKRBT H L &
L7-. BAREOICIE, OD fEEENS A —h T4 0 WP T A > LOG@HULES AT 2T L, Z DAk 2
TETDHALE « oAk - REICET 28 ARE Lz, ZICLY, K101n7T L9 Z2eiss 2/ 247 — 87
AVBLORWP 74 > FIZBT 5 8722 5@ B AR OIR & EMIC RIS 5 2 LINTE 5.
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st | T N, ot | TN

) | f1(x)

/_\r;wp S42 Wi

2) T — — — — —

3(x) -[;__\_I‘:WP Z42 W2 * 3" (x) 1
f4(x)—-"A

B(x) H—k G2 f5(x) ks 5—k G2

X 10 #EMREAROMMITEIZ TR SFE

. - \ WP S Wi
2 ) ' 4

HEEAME IS SHMOEI&

S WPSA W2
B b LIRS

N Y
WP 54> W3 f4" () 1 T WP S W3

3.25 BEXBRVIAL—YavBLUEETE

BURET VB L ONERESED TRIE TV, EIITET UL D, HEEBMEEOIMRE T & o ET —
B AR LSRRGS S ab—ya Vv AFER L. KIS, Y al—3a UfiERTh AT — 2 b EHRD%
2 EORFREE LORHE M RIT TR EHE Lis. RIS, MM OB O R % st L T =20 %)
H—RERELL. I CEHEHMEONEZ ISR T 5.

(1) WHEASE I X DR Lo ZE U 2 7 OFFHl

KFRUHIIT, FREI0 ORAWBIREL Y B EFTOMMO A WVBIRNE <, F-MEEORANRINE B L T
AR HE A2 Y T fB28 U R 7 23l L=, ABFZECIE, ST 2 iREo@its i, @, mEEZZE LT, T
BOHPHOT Y 7 N TIAARAELE U7z & & (S22 E 2 & ST Ri RO - B g P 2 e L, Bk
DAY & HEFEMUES A% OB OO ZA b HUHR AR TOMEZE ) 2 7 27 L7-.

(2) OZT (Obstacle Zone by Target) (T & 2 B IARIEEEE DR

XFGEIT, PR OB ECEEEIIN N W o, BN TEE O ARAD FLE O BIFRD BRI A I L
(s U CE g et 217 5 BN H 5. BMOMEITHICET 2t (¥ —47 v b)) 1ICX > TRV EkEE
END FHFMC L 28E Y —2 (0ZT) ] 2%, B R CRIFICIHET 25A120%, BAOBTENCE S
BT HER LD EBINCREEEZ AT TS ERRTIENTED. 22T, —EU EOBMKREE 2 RII 2>
7o lr — A% L OFAESG T O A0 E R A AT 5 2 & T, U - FERT - TR OB IR EERE &
FHCEHI L, BLROASET & HEEERTIRE A% D OZT FAEERL ORI D ZEV.H> & B IR e 2 341 L 7-.

(3) MWUATHEMEC X 2R MERTAM

HEEMUISIC LV I b B A RESZIT D B2 0N Ao BdtZ@ Y, BAGE T ~A2> D FHAR O
DY 7V o 7 U TIEE O Z L B A R L=, £72, FRICOVTRE/L— b &E& 2 LN HERRZRR
W AWAT L7258 COMATIEMZ2EEE L OR LT

(4) HEESMIS O IARE O Leldhiat

7% 3 TR L PG OEEN VR (12 KD 14 1K) ZxtG & LIciHMlio i 2 ~77. BUIR & HEBMUREA
BA LR U RER, EEEE S LV 0ZT ik & ISR E 2 N bR E o7 BRIV, K’
PEASEIE I CAFAET 2 mdaifads & HARODIERAR & OEBRA MR LI L 25, 3 BEHLEMM DN L 25
(S DFIE L TN, 20728, Eia G VR 20000, UK Ci— BBl 5 1m0 b+ 5
ISENCIEE 2T 2% B08 8 - 1278, HEFSHURSE AL 0N £ 72 1RO W —HICEE &2 BT 5 510
MIRE S5, HUTHEREC W CIE, 3 2L HIUR IV LN 2232 OB (L EIFHM/NTH 0 REN /e 2030
RNEBZD.

512, PARFELEOEENZER] (0 B D 2 BE) 12OV T HRBROFHIZ1TV, A HlifE R D,
R 2 OIEREE DI RE TR BT D HEEMEORE L L TIRE L.
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M LAZ@Hi S X 2 L—3 g S K HUTERE 2 EBAHE S DBRO FIRZ AR L, #f L@y I 2 b— s

VURAT AEREE LT,

RV RABET D & LB, MOV THIEH T 25 FiL AL L7z,

mp, ARNITEREE G T 7 Vil s UCRMEZAT 7223, BIAIEAEI 0 O RE BRI VMRS
Wi EOMIMEREE CTRE L 2N BERET 25870 L, ZOFTI/UVHR L ITRR RN TH-TH, AFF

MFEZ T2 2 & T S F SERMRICE T 2L e ROBRE - FHIR TR TH D EHEXD.

SHIT, M ERLTOR 3 RAZBE Y a > s@ O L4 - 204 B L7 Hoi 7
(CKDHESS EHWHIITIT S TAIS (UAEMUBSIER S 215 M LI ZexI RO o—8RE LT, FFEREBET

2 T 7 U & Lo LA RHEEIC S I L, B ORERBIC OV TERBIRICEG, #Hll L T bR

3 FHEfEROLLE (BRE : 12855 14 BF)
‘ BUK ‘ %1 ‘ EY) ‘ %3
e
66.0 56.2 58.5
TR 140.7
(47%) (40%) (42%)
2,866 2,499 2,505
OZT (Hifa) 788 [a]% 2,868 ’ ’ ’
(Tt S (100%) (87%) (87%)
1,204 1,026 1,128
OZT (A1fl) #EEE% 1,100 ’ ’ ’
R (109%) (93%) (103%)
65,397 65,577 65,815 65,873
G3-G4 AT I ’ ; ; :
PRARATEEAE (] (100.3%) (100.6%) (100.7%)
G3-G4 i 65,477 65,554 65,671 65,685
PRERI A RLRR S [m) (100.1%) (100.3%) (100.3%)
FiaYy
JERAR & OBEREEAE [NM] 0.2 0.2 0.8
e Gate3—Gate$
ifEIE OD e e Gate5—Gate3 Gate5—Gate3 Gate3—Gate5
Gate5—Gate3
i & IR R
Rl & OO | i 51 | 57T o O S 7o T
MEET 2 BRI X 30 Bz v, BI&TEIRL 2R
E =

Mg LR AS@E it (Bl MUTR AR OF % 3 JOVHAMHERS L2 ORI HERC 2D £ LT,
ICRELTRER OHEEZR LET.

SE X

) i ERLT THEEOBIL &R ON T CFR 27 4R 1, 2016.
http://www.kaiho.mlit.go.jp/info/kouhou/h28/k20160316/k160316-2.pdf (ZF&H 2016 410 A 30 H)

2) W EARLT TEER
(ZHEA 2016 4210 H 30 A)

R Z OV T SRk 27 A2 2 A 1, 2015. http:/www.mlit.go.jp/common/001081099.pdf
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