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Abstract: The study presents a new realistic rendering algorithm for a fluid scene with SPH (Smoothed Particle
Hydrodynamics) in a screen space. First, the paper proposes an anisotropic based surface smoothing model: The
study adopts the Laplacian Smoothing to acquire relative smooth particle position distribution in 3D space. Next an
anisotropic modal is used to produce initial fluid surface. Last, a bilateral filtering depth map, we got the final
desired smoothing fluid surface. Next, the study present a finer fluid surface illumination model to improve fluid
scenes rendering, also using curvature based model to add realistic details of fluid. The study realizes that all these
are in GPU. Compared with other methods, the approach can greatly improve the realism of fluid scenes rendering
in screen space without losing the real-time performance, and could be found great potential applications in the
domains such as real-time simulation and game, etc.

Key words: realistic rendering; fluid scenes; screen space real-time rendering; anisotropic modeling; SPH
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Fig.1 Comparison before(left) and after(right) Laplace smoothing
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Fig.2 Isotropic(left) and anisotropic(right) depth comparison
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Fig.3 Isotropic(left) and anisotropic(right) primary rendering comparison
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Fig.4 Before(left) and after(right) bilateral filtering depth map comparison
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Fig.5 Fluid scene rendering based on our illumination modal
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Fig.6 Laan illumination model'(left) and outrs(right) comparison
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K, =sin(arccos(dot(n,n,))) (25)
K, =sin(arccos(dot(n,n,))) (26)
Forhon b S HTR ERVE )0y R A ETR Z A AR u T ) AR AR R Rk 6] ny Sk TR SR AR v 7 1) _EAHAR R Rk
If) 25 1) i E 5 3.1 v PR AR T vk 1) L3R A
h 7855 R BRAT B TR ¥ JEAT D e, 3RATIAE GPU th it JF 5B T b R A EL AT 2 i 1) JI A 45 98 0 A 2k Sk
NP B AR RU S N, ST 5 ) UL Ak 37 55 ) TSI e .

4 & R

T FR R IRAT4E — G HCE A Intel Core(TM) i5-2500,3.30GHz CPU,4GB 4 77,NVIDIA GTX 680 & F
H RS L Se B T IRATT A 0 BT A R R S 2 4F Direct 11 ESEINH. B 7 A5 TR 3 B S22 h AR R 1) I
8 Ay 5 | 1) [ VIR AL v B 0 A 1 Bl A5 I R 0 7 i s 1 2 B A

@ (b) (© (d)

Fig.7 Breaking wave moving sequence
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Fig.8 Tsunami destroying beach sequence
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Table 1 Computation and rendering performance analysis of break wave case
F 1 BIREHIM RS Zedil 5 4 #r
L7 H(k) WS (ms) LS (ms) AS (ms) DS (ms) S (ms) {3 (fps)

32 2.53 0.17 1.51 15.84 20.05 49.88
64 5.06 0.41 4.56 15.80 25.83 38.72
128 9.85 0.88 11.24 15.82 37.79 26.46

WS 38 7R I8 28 - i A B I 4 o £ 1) BT 75 (1) 1) T) (mis);LS,AS Il DS 43 5ill 38 7R & 4 2% iz 7 F- 75 (laplacian
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smoothing). - i) 5 P4 % 1 #4 @ “F- 1 (anisotropic smoothing) 1L i 83 18 & 1 (depth smoothing) i 4 i 222 il
JIv 5 (I ) (ms).
Table 2 Computation and rendering performance analysis of Tsunami case

R 2SI S 2 e RE O

R B (k) WS(ms) | LS(ms) | AS(ms) | DS (ms) Bk (ms) WU (fps)
32 5.50 0.22 2.98 15.26 23.96 41.73
64 9.89 0.75 7.84 16.56 35.04 28.54
128 20.54 4.10 20.10 16.53 61.27 16.32

R 2 s LR L.

1R 2 5 HE F T AR TR B b s s e I PEREEAT T A AT R T T LA Y AR AN B
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