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Lengyel Fur Real-time Rendering Based on Polynomial Texture Maps

TANG Yong, LI Yuan, LV Meng-ya
(College of Information Science & Engineering, Yanshan University, Qinhuangdao 066004)

Abstract Aiming at the problem of worse real-time in ordinary rendering fur linght effect method, a Lengyel fur real-time rendering method
based on Polynomial Texture Maps(PTM) is proposed, which merges PTM into Lengyel rendering fur method. In period of pretreatment, the fur
model is sampled, and the polynomial texture coefficients is calculated, use which, the light information is obtained. The color value is identified by

using this information. The fur network layer is rendered from inner part to outer part. Experimental results show this method can meet the real-time
rendering requirement of middle-scale objects.
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1 GPU
PTM

Lengyel Lengyel 2

W L engyel

Lengyel

Lengyel
[2]
(F2006000267)

(Polynomial Texture Maps, PTM)®  Lengyel (1964 )
PTM PTM 2009-04-15 E-mail maja0567@sina.com

—203—



PTM
PTM (1) 4
dody g
(L)
(u,v)
a a4 4!,

Lwvil, )=, I, Y| a a a |l |=

v

: e

v

a, a, as

al? +al’ +2a,l 1, +2a,l, +2a,l, +a;

L
PTM
PTM
PTM
PTM
PTM
PTM
PTM
Lengyel
Lengyel
PTM
PTM PTM
3
RGBA 4
PTM 1
1
PTM agd,, A (Singular Value
Decomposition, SVD)
) LyLy, L,

—204—

SVvD 1
ljo Zfo Lolo 1o Lo 1@ L

lz;l lt?l lulzlvl llfl lt.'l :!' c:l — ljl ( 2 )
luZN lfN luN lvN luN lvN 1 a5 LN
GPU PTM aga,,
Apdy 1dg
a, 0~255 8 bit a
o1
=—a, +Q 3
a=—a+ @)
A Q 1
2 RGBA
GPU
Lengyel Fin
Fin Lengyel
Fin PTM
Lapped Textures 4
PTM
4 PTM
PTM PTM
GPU
R,(u,v), G,(u,v), B,(u,v)
L(u,v) L(u,v)
@ R(u,v), G(u,v), B(u,v)
(u,v) 4)

R(u,v) = L(u,v)R,(u,v)
G(u,v) = L(u,v)G,(u,v) *)
B(u,v) = L(u,v)B,(u,v)

RGB
(24
2
T A
HIFIA% IE
R
1=
2
5
Lengyel PTM
Windows VC++ OpenGL
CPU Intel T2300E
1.66 GHz 1GB NVIDIA Quadro NVS 110 MB
64 MB 64x64x16 16



64x64

PTM
1
1 PTM
I(f:5Y)
PTM
512 416 57.3
4608 143 174
16 896 5.7 7.7
PTM

PTM

Lengyel
PTM

)
(5]

@

[1] Lengyel J. Real-time Fur over Arbitrary Surfaces[C]//Proc. of the
ACM Symp. on Interactive 3D Graphics. North Carolina, USA:
[s. n.], 2001.

[2 : , . GPU [41.

, 2006, 17(3): 577-586.

[3] Malzbender T. Polynomial Texture Maps[C]//Proc. of the ACM
SIGGRAPH’01. New York, USA: [s. n.], 2001.

[4] Praun E. Lapped Textures[C)//Proc. of the ACM SIGGRAPH’00.

4 New Orleans, Louisiana, USA: [s. n.], 2000.
[5] , , . Lengyel
5 [J1. , 2008, 34(11): 243-245.
( 202 ) . .
6 [2] Merler S, Caprile B, Furlanello C. Parallelizing AdaBoost by
Haar Adaboost Weights  Dynamics[J]. Computational  Statistics & Data
Analysis, 2007, 51(5): 2487-2498.
4 4 [3] Duan Fuging, Wu Fuchao, Hu Zhanyi. Pose Determination and Plane
Measurement Using a Trapezium[J]. Pattern Recognition Letters,
2008, 29(3): 223-231.
[4] , , . 3D
[J]. , 2007, 18(6): 1350-1360.
[5] , .
(1] ' ' ' [J]. , 2007, 37(12): 1494-1499.
[J]. , 2007, 33(7): 207-209.

—205—



