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Real-time realistic rendering of under seawater scene

Li Chenhui, Wang Changbo, Li Yang , Zhao Min, Wang Guojing, Liu Dongqian

(College of Software, East China Normal University, Shanghai 200062 China)

Abstract: Rendering of under seawater scenes is of great significance for games, marine surveying, marine drive, and
disaster succor. It’s hard and time-consuming to real-time render the under seawater scene with caustics, shafts and
scatterings because of the complex interaction between light and seawater. We propose consecutively an efficient method to
render caustics based on the combining of wire-frame mode and gauss filter; a more realistic scattering phase function for
under seawater to model the scattering and calculate the seawater color; a cylinder-based shaft algorithm to simulate the
shaft light under seawater. Eventually, we introduced the hierarchy optimize method and GPU accelerate technology to
successfully render different under seawater scenes in real time.

Keywords: under seawater scene; shaft light; scattering; caustic; rendering

g 5 AL TR LK R S5, H AT E A A Bt
FEHRS TR S T T AT A BEAUU I TS AR5 22 , 1T
TR DT EM TR o B NN T R
HE SRR R PR B S 2 — EORAHIALIEDE BRAIT AN, 7J<T1’Elké’3iﬁﬂ AT KI5 5

5l

|13

SERTFE RPN T AL AU R ORI A A S L
PR BRI | T R AR A 5 TR A E A I L L5 s KoK T 5 5 AR EE, KT 5 0 B

E

Rk

%5 H #3:2010-07-19;4& 2] H#3:2010-11-19

EEWB MR A RPEEEIH (61070128) 5 LHEATFF4FRHE R W20 H (08QA14025 ) ; #iT. K% CAD&CG [{ 5 &
B3 P RE T H (A1008) 5 13 I R AR A T H (830602 ) 5 i sk AL SEARHIT L 55 2 L g 0 H o
FE—EFRN BRI (1986— )T ARITTER A2 B T AL AT & A 5 A, 32 20505 10 i S ML

2 E-mail; chenhuili@ ecnu. cn,

BIEE : £ K%, E-mail ; cbwang@ sei. ecnu. edu. cn,



1498 FEEREIEAW www. ¢jig. cn

%16 &

TCEETE NI 2%, HoME s A6 F 2 1) I A B W Fifg K
SRERER HAE T, & kAN 22 i 2 ik G
KBS S ;2) 18K 5 52 21 R Y i
IKUREE K B A 5, AN [) X35k 2 AN (] ) 2
033) WIS 37 50 R TS /N X R A 7K 3 4 i, H b I
B RRUBE B T3 L, 3 o 4 S B 22 L O T IR

BEXT LA B e B, 30400 75 I IS A B g K 50l
LR INAE HAE T, X I RS FR BT v 1 Z i IR TR UK R
SRRSO AT R D S, 3l a2 R A A
PR AN S BAS [R5 5 () S 254

ULAE R, XTI 1 PR B 0 5 L 2 B4 v IR
JUrE R R 0, AT TR HIE AR D
LA, 25 B I YRR Y A 5 A B L AT AR IR
pi FFT % K3 ORI = 20l B 3R R R
OB B Y6 RS v T 4 LSRR L B 2 BRI
] 55504 ( BRDF ) i i 7K 25 0 fR 52 1), 48 A M 42
= TR E IRCR . (BRI 0 K N 4%
CEE 5K /28 BAE R, ¥ X IS Z0 ik K ROl
VK U 2 RS, 6T 2805 T ST T AR
HATiAARZ

Zih (caustic ) & H WK FHERENZR.
Musawir'*' $ H —Fh 3 T & {5 23 6] 11 %) foh P& ( caustic
mapping ) 5% , HOR AL F B 52 B A9 IR B 5 21 ok

PR T R, TR T &2 40 L

AP I ELIC A M7 4 B4 . Spencer™ 32 H A
ith 3 F ( photon ) 57k Bl ik T 2 ik (1) 45 L o, fifi A5
Z PSR T R 2N, AR RGBS 1 ik A
R, AR B Z0 i T O TR AR B
Wyman"> $ 43 J2 YR % frlt P 1) 7 32 3 0 17 448 ol
9T R ZOC IR S22 . Cem'® BT 5
TR RICBLAEL T 7K 2t 35 R , AR 2 SRR RS R ~F- 1T, X A
TR R 5 20 9 2 6. Ernst (8 ] P4 4
A 2 P RO B AR BT 3k A ELAY KIS 2
VR UG 20 ol 2 VA VS e B2 )RR AIE SR LT 1 220 o [T 24
TS, I FH T A5 g D D AR %o 220 o [ R A 0 U8
HEA T I 220 PSR AR

TR IR K XOH LB O B4
Yoshinori ™ B¢ 6 T 1 £ L 2 o 310 4% 4 2 () K B 1
B S M DR RS B A UG AR AR X
PO ¥R 22 B G SR SRR 5 . Twasaki ™ 4 13
TS LA B 25 0] 4350 B2 A HE AR, IF X 1A
PEAT R B 1A, 4 HH G 3T S ) B A 1y 2%
il 773, AE 2 [ AR o3RRS 438 S AR T 3 1%

., Papadopoulos* fi FFI 2231 42 9 7 1 R ARG TR
RO, BT LSO EMA Y BRI, 75 2252 b Ze i R A
o Hu''" 58 5 P56 2 e i 5, 3 T %)
TR e K2R 2 il B 8 ELH L T KR Ot
ROSCR , HXT 2 AU o s kAT 1 SR B AGE T
BUNOK IG5 R T8RRI,
LD CHURAE A RES B A I RCR o

Vg KB RS R I 3R IR YRR AR 2 —
Tomoyuki'"* L TP X [ #4375 OGO PO BTIE,
PRI T B TR R 23 1 5 I B . Sun' ™ 4R
B —Fh S A B A, AR S AT OO T
BB Y B i PR L 2 1 T b i B X AR
S KU A —E S E Ml CTEEE T
FE R A UKL %) K TGOS, — R F Henyey-
Greenstein PR R 3T AL 3 735 1 7K 1) HICSR AH AL PR
Vladimir " 48 i — Fh i g 19 W H HG pR L ( Two-
Term Henyey-Greenstein) , BR&R i £k 18] 55 S 45 HE
AT PRI A — 30, AR SOl s X H HG
PRI R T /K B AR5 PR, 375 JEAS ] B 38 g 7K
L€ 1) 5 T, 245 ) L B M EC A TR K

1 EFRFRBRRER

1.1 KIEZmARE

IR 20 S5 R T AR K T AT SR R
B K HE— SE B AN SEBE . 22 TE A 2% ) %
I, T EGA O LA R B AE . CEAE K BT i
J7 ) H Shell g fEHeE , M4 A G644k KRR (&S
SBOKITI RECTIERUR ST 6L, Bl 1 ot
Prabr= A= Z0 s B R . Bl — X SRR
Prife SRR 58 s o AN SR KA1 , 7T A H
ELER T TH A TUART R 28 28 SR A A A, T T U8 R AN
PR TR R T, A% 5 1 5K S A T 2 I B AN IS
AR, BRI A DX sl Dy 45 7 vk 4 /N SR 28 ] 15
AR R X R — R PR ) A i 5 A ke i
11R3C, B Py AT AL, Py S8 s, r AT
LRI, A AF: Py = Py +hro A7 f(k) =0 93K
ZHTFE, WIR k=1 BT R — AR kAT
A= R AT T RAS SO R . TR ISR
EARA IR T RIZL, — kA 3 A4 T kA5 3k &
UERIAZ S o BBl vk m] R LA SR A8 i S A
BB R B B8 SR P s B T A T ot (i
T GPU s $2 m 2 30



SRR LS I Y ) S e 22 1499

P

1

o -‘4‘. e
it ]

PR i % T N
Lo BT

K1 bR EE
Fig. 1 Paths from the light
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Fig.2  Causticmap
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Fig.3  Effect of shaft light
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Fig.5 The diagram of scattering phase function
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Fig.6  The effect of scattering in seawater
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