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Abstract

The ship wakes, which are caused by the sailing ship, are a complex hydrodynamic phenomenon.
In recent years, as the development of virtual simulation technology, the simulation of ship wakes
is used widely for many fields, however the fidelity of the simulation of ship waves is still a key
question. Based on the Kelven wave, this paper puts forward a method for 3D ship waves simulat-
ing, which mainly computes the height and the ship wakes points movement according to the ship
velocity, sailing time, as well as the distance between ship wakes point and the ship position. The
particle emitter model is made according to the length, width and draft length ratio of the warship
model, which is used for simulating the ship wakes. Then simulation of the 3D ship waves and ship
waves effects generation algorithm are designed and implemented based on OsgOcean platform.
The application results reveal that the method has better 3D emulating effects to meet the re-
quirements of applications.

Keywords

Ship Wave, Particle System, OsgOcean, Kelven Wave

AR TR AL AR TEE SR T

?%%*a %“\%%, li-ﬁf

E BB ER AR T FALE R BRIt =, Kb
Email: 183715133@qgg.com

5
A
%
&

B ER .

(=)


http://www.hanspub.org/journal/sea
http://dx.doi.org/10.12677/sea.2014.35015
http://www.hanspub.org
mailto:183715133@qq.com
http://creativecommons.org/licenses/by/4.0/
mailto:183715133@qq.com

AT BRI AR AIRAE A BRI 505 S

ks H: 20144FE8 HAH ;s BEHM: 20144F9H3H; FHHW: 20144F9H11H

 E

AR AT SR 7= A AT B ANRIE R — M B R KK IR . IEEREE BT ABARNARIRE,
FRARAUZ BB BAE VR £ TURA B RSRB Z N A, ELR A 8 R A7 30 A S AR AE AT R
RABRATKI KRB —. AR — M T /RGN =MAT R T, 207 R EA AT
AT, DARSAT B BRI AL B S A A B R AT B R R A DA RN B E s R
AR AR BE . 585 DA REAT G KR BEEL, BB T R ST AR, AU B AT RSk TR fRTR
T 0sgOceaniHREMF &, Bt KBl T Z4MHAT R KA ANRIER AL B %, BUR T BUF A
HEMHR, WRTHARR.

KA
MEATY, BLF RS, OsgOcean, FF/RICH

1. 5|15

ORI — M EEI R, W8 T RENEE. MR BB, RS KR s
AT K TR O RGAT I AT B R R, AR SoKARRIERE . 58 S KA AR F A R IRIR
16, TEHAEIR. MR, ARIR: LB RGO MNHIE[1]. ERAAEATETE A AR, 2 —F 2R K
NG, HisshBSWARENUIESCE U E . ARXEF] — A fa] B pE R 0 b AT A4 o

2. WHREIR

TE = YERUE AN = g SRR 3005 B, I TR TR DA S AR R A3 1) A 28 SR XoF i 00 477 L P L S [ 2 R
FRCRA Edemm, R E -2 80 AEARKI AR, AATTAS BT b ki R AR AL 28 (1) R AN 225 | B ARk
ITIRANR T o TEMFTHIE IR AR AR 70 LS 2 DR K SR, B AR 18 SRR AT 2 |
FARW TR SO SCRR[3]-[5]%F, BARRMERIIF IR IR LK - OsgOcean.  7E AL AR ALIZE ) s A5 RN 22 il
WFFh O 2 R ITAE R, RT3, Jerry[3138 A Iwave J7 A0 Al LSS BT A /K 1
BB i 2 2k 1 FLSZi PRS2, Goss[6]. Ding[4]45 NFET Goss i fifbMiATit, 45 ki1 5%,
WP IE SRR, (HRCR AR ERR[7]5 AR AR RGO AR IR AT AL, R R EE: Ma 48 A [8]
5T OSG KA KT RS 71280 VB 7 156 AR A AT A0, (EUR RCR AN Cem[9158 A3 H T “ Uk
TRRLT” MRS T X — M, T M ARIE s b 5K TS TS O, B — 2 IBUR, (AR RFHEIR
16 B 732 BN T /K IAE SR B IS T 2T, X LK 3RS 77 i T v 3 3 b AT I A4
PRIAE; il B [SIR R T R G T VAU AT A TR AR IR, 19 BB R, (H 2 R 2 FE AT R A A
RUGHIG IR SR IRRL T R AL RS0 Liu 2545 F PML(Perfectly Matched Layers, #ciUCHELE) 7 A4,
PR AR5 K THIAE FH R T T8, AELIRE 7 ¥R FH R A T S I T U2 A TR L, RO 5 S PR A KRR & [10] LA
AR TR ARSI R A e I — A I RAEA DL AR B AT, RSB RS O SR A DL AR YR A 1
WO IZ ) o

ASCEE AL T AT IR MR A @A S e i, B SRR — R T O R SO I = AR A T U A
PAITE, ZITEARIE AN AT S FE AT [A], DL RRRAT B 002 b A L r 5 A O R B v SR A T I e
B A VA IS s IS By, AT AR R SEBRARAT BOR AR AL RCR, B S B TR KRG AR, 2

(=)



AT WAL RAE AL BB 725 S

ARG AT . 58 DA I K B L, SR T A Y, AU s A7 R SR AR
R SKBUAREW], 207 IS R BAT RAF RS2k

3. ZHEMRITIRENIEE Y

YT I (4 PERIE 5 T MM T S AL AR — B, ST B T B B
FIAR A AT SR AT TR . AR AT BEAR[11], AR LS PR UK E E s
2, AR MR L ¢ = u AR ITIGR,  PEBGRZIRIEN A I/ NRIEE:, (EIZZh A AR R EIEAL bR A [ 4
TV b (e oK d Eiash s AR RUE), W BB T BN & = Acos(kx+g) » H A
k=g/c*=g/U*, NESIEE, ¢ ~ZOMAMTUMTERE.

3.1 FRICKIER

TR SCR LIPS Bl 7 A B Eh B R, XA ELSR5 M AR AT IR TR R AR 28 LA R ) £ 5 TR ARFALE
PRI L A R AT S A BB . TR ST b R BT SR £ E A i AR AR -

X = Xcose(l—l(cose)zj
2

1 1)

y= 5 X (cosH)2 sing

Horr, X RoRPEAN Bl IS S EE RS, St 1 B 2 A B RE IR0 s Al 1, x RO PIRAE 3 75 7
O FR AV BT AT e A% 3R 7 17 SRS B0 07 R BT B e f . 0 e [-n/2,m/2] .

3.2. EFFRICERH = HMITRESE

PLFF/RSCHER A, (R E B AR 28 v 0 20 R P R T P2 AR e iR — R AT 40 1O S PERFALE
R T PR S B T R T RE(L) s PRSI IR i IE S S RIS B B ) e B R
4 19.5°(12], SbpRWE 2, p(x,y,z) RAIRE 7060 E £

Wl 2 FoR, = HEMATIE R xoy P BRI Z4EMATEOE AR 2 AR = 4E
TP AR TS B SR TSP RUAE xoy V1T LRI R AR, SR A AR A AT s e A AT
T REARAT Bl SR M R, R P Y Z (.

SERAT I SO BEE ARRR x y (ETE R RIERAT B R TP BB R A 19.5°, B HY
BT R 0 ~ 357, RANARAT UL E— kU A, JLS AR T AL E R S AR T [ )R S
Ha(ae(0r/9)). Wik 3w, MEHMOMa ALIHXRN: 0=35 (195 -a). [€4hA %R
H— 20t AP AL B S ORI AT ITER B A RS IRIIZ SN2 S i, £ A, A E I ™

Figure 1. The reference frame of Kelven
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Figure 2. 3D ship waves sketch map
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Figure 3. The spreading angle of ship wave point
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Figure 4. 3D ship waves coordinate sketch map
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Figure 5. The realization of method through OsgOcean
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Figure 6. Ship wakes simulation contrast results
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