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A Precomputed Slicing Based Volume Rendering Technique

GONG Zhong-liang, TANG Jie, WU Gang-shan
(Department of Computer Science and Technology, Nanjing University, Nanjing 210093, China)

Abstract: To improve the rendering performance and solve the major bottoleneck of the mass— data volume rendering system a new slice
based hardware acelerated volume rendering technique is given in this paper. Comparing with the common real time slicing technique, the
new version can decrease the CPU cost as well as the runtime data bandwidth which is critical to the volume rendering system. The new
technique generates a set of slicing data on the initialization stage and when the volume needs to be rendered the systern just chooses an ap-
propriate one from the precomputed slicing data. For mass — data volume rendering system, the technique can dramatically decrease the

bandwidth requirement and so that larger dataset can be rendered.
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init slice_ data[ 6] ; init slice_ step;
for(float i = .0f; i < cube_len; + + slice_ step) |

quad_x.p0 = <i, 0.0, 0.0>;

quad_x.pl = <ij, 1.0, 1.0>;

quad_x.n = <1.0, 0.0, 0.0>;

quad_ix.p0 = <cube_len — i, 0.0, 0.0>;

quad.ix.pl = <cube.len — i, 1.0, 1.0>;

quad-ix.n = <-1.0, 0.0, 0.0>;
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add quad.- x to slice_ data[ 0];
add quad_ ix to slice data[1];

perform slicing for y & z coordinate just like x;

}
2.2 HEFIMELHEZ

4% 45 B3R , AT LATE T AL 38 B B A i — AL B %2
MY R TR TERE B, SRR
HE, AERELSAT R A S LB RO ERRAN
AL T VI R BAR P T A M IGERB TR
BPR[, EFHHE S AaETREmE 1

B
Wtﬁ‘ﬂs’i]ﬁﬁﬁ > @

mas o @
BEERRY A |
CPU GPU

B1 ATHHEh s Shesiizl

B 1 A4, Y1 A A AR LA S ZE M AR AL B BE
Fr—WIEA BRREZFES P, BEN, CPU L
R SR S B A T 16 35, R s B 45 R i B AL
# GPU #1744, X PR B R 1S U0 1 (R 1 9
BRI TR SR K IEREAR, B SR RE
VR K fh. X F BRI, X BRI O R
o tEANEHE &, MM T mF R e BT EFRWAR
()P

g O TEYePOS )
[1o—eyt_pos||

BEHR O SE RS H SN, SN0
R THAR AR, A AT BB 4R R 7 1] , X
BT ERSRHIALEE, SRIBE WS S AR R BT .

AW B EIH AT AXT ¢ BEZAW, B NIE
PR E T REFER A TRIE, IR EE TR
PR &EN W, R GRS RO TAER
FR, R ret-s ARMAFEF ROV HE, M Rt F
25 (8] B4 R 8 22 (8] A9 IE 3 AR e 56 B, W ret s 7
EBAR(S):

ret_s= arg min dot(s, M X e)
' (5)
s € PrecomputedDcts

B2 H— T R Sh B H WS f), B a4
STREYI AT ERIEE B B SR AR A E R R B
F#ro

(FEEETE T RIRS SR KRE Y R IR AR
B2 RAHEDHRF Kb

3 KBERSESH

EFXFHITE, ZTRT-EETAXRYER
WL BIRLH 51 E0 Y, RERXTFTE PSR
EHIIHRAT ETIE DR FFIRN s B %
Ro HEFILBXT BB, REFRNER T HEEZDHE
PR R RIEAR

5285 S £ 24 Intel Xeon 2. 8GHz x 2, 1G W 77,
Geforc?800GTX 512M & £, Windows XP, F X ¥ &
FH vS005, BB H & O FH OpenGL,

R 15 T R § RGEAE AR RHA TR B 49 32
FREERE, 22 R Gk FI IR E B s i ZR 0 30FPS #Y9 A ug
DU St B 3 ST E A R IR . AR IR
i, BR—ENEnSHRARELEEHFRELGS
FERGERIFEITRE,

A1 REFRFFHRATHREHARERRET R

BmRA WA, PR R AR
352x352x256 216M 30.2 26.3
600x600x6000 10.8G 24.4 16.1
2000x2000x6000 100G 9.2 4.7

3R 1 AR B, 3 F =R BB 8R4, SR FASC
PEGHBREEU XS A BRA . ETH
TR R RE AT TE R TR B T RiaE
e 10G FEARLE , 7E 100G B 4L Lt AT R KF 10 Wize
HHE IR, RIGEEENIRTAME RN, FE5
WRERENERT, FERRED TR FREN
fE, A 3 TR

TSREGRERY, ETHITEN BN EEE
FIBAREARUE B 2008 3 R B 1 R e, 18 28 FHAGHE



© 8- HEVEAR SRR

2%

TSR RFE A, AT R A S
LU#t—F 0 &, FFRREM T b B B a e mal.

AVi L 202:
10fps

0s 10s 20s 30s 40s  50s  lmin
B 3 600x600x6000 £ 3% & ¢ 1 24P Wl R IRIR o %

4 L5RIE

BT —METFIHE R F S R ke
BIHEAR BRI YT B 7 15 25 8] S B B — 4 ¥ A
BAEREENR, 25 Y BARIE BOR i 55 008 B8
R RMELEN R REIBIE S A RFTLEH,
HHARTEETEH T R RS MR LFRILT5E,
TS BIREARH B R B &9, Fet, R ARG B
A HE TR, WA SRANE S TSR,
BB RS S TR R RIIE T I%E 0 8HE A
o FIn, SERLERIE N TR E LT LA B B A2
SRR IR B HIFAE R E R, '

BRI AR AN R L. Bk, RE®
SRS R M BRAE (R 2 B R AR AR, E R0
B TFEAR RN IS ; B4, BILMEEE TR
B BKEE, FU—ERE RS TEABEHNR
EH.

SEM:

[1] Akeley K. Reality Engine Graphics[]]. Computer Graphics,
1993, 27: 109 — 116.

[2] Lamar E, Hamann B, Joy K 1. Multiresolution techniques for

interactive hardware texture — based volume visualization

[C]//Proceedings of IEEE Visualization. Los Angeles, Cali-
fornia: [s. n. ],1999:355 — 361.

[3] Gobbetti E, Marton F, Antonio J. A single pass GPU ray
casting framework for interactive out — of — core rendering of
massive volumetric datasets[]J]. Vis Comput, 2008,24(7):
797 — 806.

[4] Lefebvre S, Dachsbacher C. Tiletrees[ C]// Proceedings of
SIGGRAPH. San Diego, California:[s.n.],2007: 25-31.

[5] B{%,.%_4E g8F. FHAMNBEENSE S5ELH
FEBIED)]. AR SRR, 2005,42(5):883 - 887.

(6] & #2203, ETAZ. RS HXEBESFNIREHT
)], P EEGEEAEIR,2008,13(7):1379 - 1384.

[7] Gobbetti E, Marton F. Far voxels: a multiresolution frame-
work for interactive rendeimg of huge complex 3d models on
commodity graphics platforms [ C]// Proceedings of SIG-
GRAPH. Los Angeles, California:[s.n.],2005:878 —885.

[8] Crril C, Fabrice N, Sylvain L. GigaVoxels: ray ~ guided
streaming for efficient and detailed voxel rendering[ C]//Pro-
ceedings of the symposium on Interactive 3D graphics and
games. Boston, Massachusetts:{s.n. },2009:15—22.

[9] # f,H I BUEE SEEFHELAEELERRE
RAEHFEH(T]. Joumal of Software,2008,19(12):3237 ~
3248.

[10] HACATEFR, TERM. EANEHRBEER 5Nk
L. SRR S AR EER,2009,21(5) 612 -
616.

[11] & B8, F W ARG EASIEA k4 $
B TESE BT S BB R, 2005,17(9):
1990 —1996.

[12] TR, FNH, BB E. — MBS R B IE &L
I LODEAR[]]. KKA ¥ Be2¥ R, 2008,32(4):23 -
26.

P S S VAU UL U U SO OO SN SV G G DY VU U S ST SV S
S miaan mioas Stoie aetens el o SE SN MR et ot mtesn it Siete afate REett Sl Miat S SEtet See Siet 4

(E&F 47)
terns[ C] // In: Getoor L, Senator T E, Domingos P, Falout-
sos C, eds. Proc. of the 9th ACM SIGKDD Int’ [ Conf. on
Knowledge Discovery and Data Mining. Washington: ACM,
2003:286 —295.

[24] Huan J, Wang W, Prins J. Efficient mining of frequent sub-
graphs in the presence of isomorphism{C]// In: Kumar V,
Tsumoto S, Zhong N, Yu P S, Wu X, eds. Proc. of the
2003 IEEE Int’l Conf. on Data Mining. Melbourne: IEEE
Computer Society, 2002:549 — 552.

[25] Wernicke S. Efficient detection of network motifs{J]. IEEE/
ACM Transactions on Computational Biology and - Bioinfor-
matics,2006,3(4):347-350.

[26] Kashtan N, Itzkovitz S, Milo R, et al. Efficient sampling al-
gorithm for estimating subgraph concentrations and detecting
network motifs [ J ]. Bicinformatics, 2004, 20 (11): 1746 —
1758.

ot

P S S G U GO SO SV L WU ST VU SPVUN SV ¥
At mies et miots mint stete ot

[27] Huan ], Wang W, Prins J, et al. Spin: mining maximal fre-
quent subgraphs from graph databases[ C] // Proceedings of the
tenth ACM SIGKDD International Conferenceon Knowledge
discovery and data mining. [s.1. ]:[s.n. ], 2004:581 — 586.

[28] Baskerville K, Paczuski M. Subgraph Ensemble and Motif
Discovery Using a New Heuristic for Graph Isomorphism[ EB/
OL].2006 - 06— 19. arXiv.org, q— bio/0606023.

[29] Ciriello G, Guerra C. A Review on Models and Algorithms for
Motif Discovery in Protein — Protein Interaction Network[]].
Briefings in Functional Genomics and Proteomics,2008,7(2) :
147 - 156.

[30] Kuramochi M, Karypis G. Finding frequent pattemns in a
large sparse graph[ C]// In: SIAM International Conference
on Data Mining (SDM’04) 2004. SIAM, Lake Buena Vista,
Florida, USA:[s.n. ],2004:243 -271.



