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Ship Sern Wave Reconstruction from Single Viewpoint Video
Guo Yafei, Yao Yichao, Lu Ying, Su Zhiyong

(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To simulate the ship track in the marine virtual battle environment, a novel algorithm based on
the single viewpoint video was proposed to reconstruct the ship stern wave. Gaussian filter was used to
preprocess the video image and extract the long tail region from the video image; SFS algorithm was
employed to compute the height field of the ship stern wave and generate its grid mesh; The normal of
each vertex was computed based on the CUDA technology. The experimental results show that the
reconstructed stern wave yields a good sense of reality. At the same time, it improves the stern wave
reconstruction speed while achieving a balance between the redlistic and real-time rendering performance
to meet actual needs.

Keywords: long tail extract; SFS; wave reconstruction; CUDA

2015-07-24 2015-08-07; Jerryl? |
(61300160) ry wave

(1990-)
(1990-)

(1990-)

http:  www.china-simulation.com

« 2475



27 10 Vol. 27 No. 10
2015 10 Journal of System Simulation Oct., 2015

- B L2551

e acrete] et || g

Gosg?™

[6] Kelvin

FRIRHLI
!
Yl || &
mfEs || s

SuE

v

[ERE AR

1

211

[8-9]

1 B 255
1600
255

Shape From Shading(SFS)

21

http:  www.china-simulation.com

* 2476«



27 10 Vol. 27 No. 10
2015 10 , . Oct., 2015

H (2k+1)x(2k+1)

1)
(i-k=1)"+(j—k-1)
.. = 1 e_ 20-2
" one? 2)
(o} k X=y
2.1.2 3)
k L
[10] 2.2
SFS SFS
SFS
221
Canny
Canny Sobel SFS
Penland™!
L=(sino, cosz,,sinc, sinz,,coso,) (1)
[11]
. { B }
W) =2, =2
X, + .
7, = arctan b T 2
X+
X Vi (xi'yi) x v
|:)ili :| — (BtB)letdEv
Yii

http:  www.china-simulation.com

© 2477 «



27 10

Vol. 27 No. 10
2015 10 Journal of System Simulation Oct., 2015
1 0 ] 222
J2/2 2/2 _
0 1 SE, ” o =
. _\/5/2 \/5/2 . §E2 Shah (finite different)
-1 0 : ©)
2/2 —2/2 SE,, E(x,y)=R(p.q) =
0 -1 pp, +4qq, +1 _
_\/5/2 —\/5/2_ \/p2+q2+1\/psz+qsz+l
SE, (i=(0-7)) cosg +pooszsing +gsinzsine
E {0 Ny )
(ra1)  (p,4,1)
(x.7)
- 2(x,y)
B 0z (x,y) B 0z (x,y)
p(x,y)— . ‘I(x’y))_ Jy
(5 (6)
0=f(E(xaJ’)vz(xvy)aZ(X—l.y)aZ(xvy_1)):
R E(x,y)—R(Z(x,y)-Z(x-1y),
y Z(x,y) - Z(x,y-1) )
x (x,2)
2 E(x,y) 6 2zt @)
N x N
B @ N2
1 27 pn/2
Hlo)===["[" E(c. f)dcd
20 0 0= f(E(r 1), Z(x, ), Z(x -1 ), Z(x,y~D) =
1 (27 pn/2
fo)=5-|, I, E@pradp ® S, 770,77 1),
fa=filo) 1 f2(0)) 2", y=D) +(Z(x, )~ Z"(x, y) X
o (3037 s (B )2 ) 2 L),
(5.37) E(er, ) = me{0,cos(r—17,) )
sinBsino, +coso, cosf} Z"H =) +(Z(x-1y) - Z" (=1 y))x
Exy (T) _ n—1 n-le
m_]%(o-x) (4) 8z(x—1,y)f(E(x’y)'Z (va/)-Z (X lJ’),
T E, {0 7" y=D)+(Z(x,y-)-Z" (x,y-D)x
J n-1
E(x,y), 7" (x, ),
Ev(® |+ (0)=096101 oy
— > =0. =
VE, (E) / 7.=0 7" x=1y), 2" (x,y-1) ()

http:  www.china-simulation.com

* 2478«



27 10 Vol. 27 No. 10
2015 10 , . Oct., 2015

(7) (8) CUDA
0=1(Z(x,y)) = f(Z"(x,3) +(Z(x,y) -
n-1 d n-1
Z"(x,y)) ZG) f(Z7(x,p)) (8) 1) CPU GPU
n Z(x,y)=2"(x,y) CPU
9
_ n-1
2 =2 ) s — L ED g
2 f(Z"(x,y) GPU GPU
4 (27, ), y)) =1 o
dZ(x,y) HARIE
(p, +4,) ~ CPU
\/p2 +q2 +l\/pS2 +qs2 +1
(r+9)(pps +99,+9) (10) @
JP2+¢7+)*p2+4%+1 GPU
Z° (x,)=0 @
@ CPU GPU
(x )
2.3
(4)
6
GPU
(12) 3
Vi n; (5) GPU
CUDA™ CPU
i 3
n,= Zni Im (11)
= VS 2008
ny ni OpenSceneGraph 3.0 OpenCcv 2.4.3
m
CPU
Intel (R)Core(TM)i5-3470 3.20GHz GPU
GeForce GTX 650 3723MB 4G
4
4 4 @

http:  www.china-simulation.com

* 2479 «



27 10 Vol. 27 No. 10

2015 10 Journal of System Simulation Oct., 2015
(b) (©
Canny (d) c=3
4 5 @
o Canny k=0
o (b)
©
4 4(b) (d)
6
o Canny 7
496x160 8 9
o 432x 230 10
Canny CUDA CPU
CUDA

@ (b) (© (d)

Canny

http:  www.china-simulation.com

* 2480«



27 10 Vol. 27 No. 10

2015 10 , . Oct., 2015
5
@ (b) ©
6 20
@ (b) (©
7 110
@ (b) ©
8 2

@ (b) ©

http:  www.china-simulation.com

* 2481

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



27

10

Vol. 27 No. 10

2015 10 Journal of System Simulation Oct., 2015
5 1. , 2002, 14(3):
al 313-315.
3 [4] , .
= —— {ECPUTF 5] [J. , 2011, 45(8):
ol \ 49-53,
2 {EGPUF I ]
| I , :
1. , 2008, 34(15); 22-24.
73 5 7 9 11 1315 17 19 (el : : [
i , 2008, 28(z1): 247-249.
10 CUDA GPU (7] : (D].
, 2007.
4 (8] , :
1. , 2014, 35(4): 491-497.

(1]

(2]

(3]

CUDA

Tessendorf J. Interactive water surfaces [C]// Game
Programming Gems 4. Hingham, MA, USA: Charles
River Media, 2004.

Goss M E. A real time particle system for display of ship
wakes [J. |IEEE Computer Graphics & Applications
(S0272-1716), 1990, 10(3): 30-35.

[9] Marshal D, Cosker D, Saunders T, et al. Water Surface
Modeling from a Single Viewpoint Video [J. |IEEE
Transactions on Visualization and Computer Graphics
(S1077-2626), 2013, 19(7): 1242-1251.

[10] Robert Laganirer, . OpenCV2

[M]. : , 2013.

[11] Zheng Q, Chellappa R. Estimation of illuminant direction,
albedo, and shape from shading [C]// Computer Vision
and Pattern Recognition, 1991, Proceedings CVPR '91.,
IEEE Computer Society Conference on IEEE. USA:
|EEE, 1991: 540-545.

[12] Ping-Sing T, Shah M. Shape from shading using linear
approximation [J. Image & Vison Computing
(S0262-8856), 1994, 12(94): 487-49.

[13] Sanders, kandrot E, . GPU CUDA
[M]. : , 2011,
[14] , , . OpenSceneGraph
[M]. : , 2010.
(15] , : [J.

, 2008, 28(z1): 247-249.

http:  www.china-simulation.com

* 2482«



