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Multi-resolution rendering approach of large-scale process plant models
based on programmable graphics pipeline

Zhou Jian' , Tang Weiqing'”>*, Zhu Yaoqin',Xia Ming” ,Huang Xiaojian®
1. School of Computer Science and Technology , Nanjing University of Science and Technology , Nanjing 210094 , China ;
2. Institute of Computing Technology ,Chinese Academy of Sciences , Beijing 100190, China ;
3. Beijing Zhongke Fulong Computers Technology Co. ,LTD ,Beijing 100085 , China

Abstract: To satisfy the demands for 3-D reviewing in plant design, a multi-resolution rendering approach for large-scale
process plant models based on programmable graphics pipelines is proposed. Based on the analysis of the characteristics of
a process plant model, a multi-resolution model of the object is constructed according to the multi-resolution templates of
the basic voxels. In the generation process of the multi-resolution, model the proposed approach can ensure that the vertex
set of the low-resolution model is the subset of the vertex set of the high-resolution model. There fore, only the vertex
information of the highest resolution model and some of the vertex indexes need to be saved for every object. On this basis,
with the effective management of the vertex buffer and the index buffer, a multi-resolution model transform can be
implemented according to the vertex index transform in the rendering process. In addition, the data exchange between
main memory and display memory can be reduced. Examples show that the approach presented in this paper can be

implemented on a general PC and satisfy actual work demands from the designer. It can preprocess a 21 M triangles model
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within 10 and achieve 31 frame/s smooth frame rates on average, without using extra hard-disk space.

Key words: multi-resolution model; large-scale and complex scene; process plant; programmable graphics pipeline;

3D review
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Table 1 The numbers of different voxels and the number of their triangles

Vs (USRI ST T 7 A FR T ZI T A

Box 9 269 111 228
Prism 134 2 808

Gy 10 950 126 412
Wedge 1547 12 376
Squcone 0 0
Cylinder 30 354 3763 896
Scylinder 12 638 1567 112
Econe 3 624 449 376
Concone 6 030 747 720

Gy Squcir 0 0 64 380 21 794 095
Torus 7 881 9 047 388
Squtorus 528 73 920
Sphere 2 904 5755 728
Saddle 32 3 456
Oval 389 385 499
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Fig.5 Relationships among scene tree, vertex buffer, index buffer and graphics pipeline
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Fig.7 The multi-resolution model of one particular pipe
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Fig.8 The model is viewed in far distance and a texture is

applied to one particular equipment
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Fig.9 The textured equipment is viewed in near distance

6 % it

ARSCUIFRARE T i 8 3 Ao
s B A A SEPR TR B T T Al g AR A
LR T R 2y R il Ok o %07
VEARPE RS T R A S AL, o T ) 70 ok it Jk
ANARICZL 73 BT I AR . i AR AR T
J RSB 3 d HEAS PR TR A A% X G 22 R
BB, DA RO AR L 1 TAL BRI ] . TERT A X R 2
OB AR I AR R B ORE TR R T
R AR DU T8 . RN G
ad, FU DR AT B i 0 AR AT A T 5 B L B 450 9
BRI TH AT ZR 5], PR R R D 1476k 23 0] o A
SHEHER b, DI TR 2 i 385 | G i ) A5 00 B A i
&, SC B T WU R G ) Sh 8 e, N7 A

02 PE o BE AR I % G2 24 i 2 HE RN 1 = A T
B LASEIOAN R o B g U, o v e o A v R
AT BRI DU AR S, SO TIN5 A7
Beisch, N i 1V g0 . SERER 1207k
REAS T AL N B A 52 PR AR 5K, 1R JC 5 A S M
S (6] PRAIE A i o PR R B AT R, 7 3
PCHLE, X HA 2.1 T A A iR 1) B
RESEHUAT 31 i/s (-1 37wt , H 1 Ak 2 A (] 42 il
15 10s DL, FF-RERE X R E Y i 1 14722 Al K i s
FUITA 3 BEARR AR SO R B IR T R
JAFRNRRE T 3 4ERH R rh, %0k p AR
AT R TR AR L) AL HRad 2 )

52 3Lk ( References)

[1] SuZ Y, Tang W Q, Li W Q, et al. A fast approach for



434

T E G R 24

WWW. Cjig. cn

F17 &

(7]

[9]

constructing hierarchical levels of details of dynamic process plant
model [ J].
Graphics, 2008, 20(8) : 1038-1046. [ 738 5, BT, 258
W, A MRS RART) R P2 B R A E LT ]
T BT 5 K224, 2008, 20(8) : 1038-1046. ]
Clark J.
algorithms [ J]. Communications of the ACM, 1976,19(10) :
547-554.

Journal of Computer-Aided Design & Computer

Hierarchical ~geometric models for visible surface

Luebke D. A developer’ s survey of polygonal sim plification
algorithms [ J]. IEEE Computer Graphics and Applications,
2001, 21(3): 24-35.

Luebke D, Reddy M, Cohen J, et al. Level of Detail for 3D
Graphics [ M]. San Francisco: Morgan Kaufmann, 2002; 12-13.
Cignoni P, Ganovelli F, Gobbetti E, et al. Adaptive tetra
puzzles: efficient out-of-core construction and visualization of
gigantic multiresolution polygonal models [ J]. ACM Transactions
on Graphics, 2004, 23(3) : 796-803.

Hu L, Sander P V, Hoppe H. Parallel view-dependent

refinement of progressive meshes [ C ]//Proceedings of
Symposium on Interactive 3D Graphics and Games. New York:
ACM, 2009: 169-176.

Shaffer E, Garland M. A multiresolution representation for
massive meshes [ J]. IEEE Transactions on Visualization and
Computer Graphics, 2005, 11(2) : 139-148.

Yoon S-E, Salomon B, Gayle R, et al. Quick-VDR: out-of-core
[J]. IEEE
Transactions on Visualization and Computer Graphics, 2005,

11(4) . 369-378.
Zhang Y P, Xiong H, Jiang X H, et al. Parallel construction of

view-dependent rendering of gigantic models

[10]

[11]

[12]

[13]

[14]

multiresolution representation for massive meshes based on
external memory octree [ J]. Journal of Image and Graphics,
2010, 15(4) : 650-657. [SKWE#, AE4E, Zéa, 55 BT
HMENSUR B R ELZ 0 B IR AT [ T]. P R A IEDE
24k, 2010, 15(4) : 650-657. ]

Richard S. Wright Jr, Nicholas Haemel, Graham Sellers, et al.
OpenGL SuperBible [ M]. 5th ed. Boston: Pearson Education,
2010 321-537.

Huang X J. Research on fast rendering techniques in engineering
CAD [ D]. Beijing: Institute of Computing Technology, Chinese
Academy of Sciences, 2002. [ #HEG]. T2 CAD rhf) e 2
HIHARBF (D], dbmt: b E B2 B i 3 HOoR #F 7P,
2002. ]

Yuan Z G, Wu X Q, Tang W Q, et al. A graphic library
approach for AEC oriented CAD system []J].
Computer-Aided Design & Computer Graphics, 2001, 13 (3):
197201 [xIEWI, REZE, FUN, 5. wmin LR CAD i1
PR [T]. TH PG B B0t 5 DB 22 2= 4, 2001,

13(3): 197-201. ]

Yuan Z G, Wu X Q, Tang W Q, et al. Graphic descriptive

Journal of

language for implementing graphic library in plant design system
[J]. Journal of Computer-Aided Design &Computer Graphics,
2000,12(9) :695-699. [ RIEWI, REZE, BlHs, & T
BT RGEIE R B R T Bt L] TSy Bt
SR F2A, 2000, 12(9) : 695-699. ]

Baxter W, Sud A, Govindaraju N, et al. GigaWalk: interactive
walkthrough of complex environments [ C]// Proceedings of the
13th Eurographics Workshop on Rendering. Pisa: Eurographics
Association Aire-la-Ville, 2002 ; 203-216.



	fm+ml.pdf
	fm.pdf
	第3期中目录.pdf
	第3期英目录.pdf

	20120318.pdf



