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Fig. 1 The consiraction of B3P wee in 2D
1 # e ESPA i or E R 4 15 AR

BSP ® TR S A S LIS R W H AR R, Wy BSP B 008 & W U - 4 BLAb B i
BIHHTHRBSP AR SREESE X AP ER AL AN B R LGRS EEaHHE
M BSP B B AT LU 2R R ) R D . BE L LR - RER - D 2AWE TN
BSP 40 X AR AT e BE AR A 1% R RT R LT BSP R St W L e BT ETF A EOR R BB
TTFEA AR EHFEHRY AN R RFSEEE BB TEEN B ERTTE
W HEHEERE CRER, AP BSP %k F7 45 K. BSP [ 608 A A LTI WA A g R S
WAL B, GRS e WEZE PSP W AT L ER M. I RHREDH BN, A MR,
T IR S A= B BSP R R R T TS E E A 12 BSP

HTELPRRELERE TR EPTERERN SR LR -5 HE MENAN
WAL A ERANR LoD B AHMEE TR R REFETEBSPR NB RGN ARS
LoDy #8200 fl 560 F B W o+ 2 I B, SR D S0 VT LA TR 1S 25 B 45 B O BSP AR S 3 5 I AE 7
Lol B AU B 0 98 H A0 B2 B BSP 2 Wiley #E3CRRLT I AU TS Ao 5 A BRI T BB A i 28
BRAEBHETFHER.

FEL T ML A e B A5 LoD RORY LA B LR 48 8058 I i e R A0 S B8 LoD AR
.t FRABER K ENERTERE MRS E I HB R KA A RS, ZHE 20 w4l &k
WF EHRA LR THEY LoD B2, U R MM S NA W BSP HEH,. B, -8
FGREAREE . BINRFEEF IR MR ROBSP HEH, M BSP HWE BB TR,
BRERLENEBED LB EE TR T oD NG KT L T8 8 A £ 8% BSP
# . LLiE A T 3hE LoD,

© HEFRES AT http:/ www. jos. org. cn



MEE F. 550 BEBSPHMARARN 119
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Table 1 Statisties of rerdering each Lol) model of MRBSI tree with different divisions

F 1 LA AR SR § MRBSP 50T R i 8 0 j S T O

Construction time of different LoD

Vodelt® Partition num.her Conslrtctln-n © Number of nnf_'lff-i levels (ms¥/number of triangles™
of MRBSP# time Cms )% n MRDBSP Level™ 1 Level 2 Level 3 Level 4 level 3
asgey  crzm (60) (25} (10
! I3 280 26 836 G0 00 85 75 85
Hemisphere™ 2 13 930 20 306 70 70 55 40 =)
3 13 429 14 464 H0 e 15 () =20
E 16 636 6 D30 23 26 [ =) =x()
(DA (2 MRBSP B4 380, S0y af ] CE P U MRBSP 15 080
ST TR WA S AT E AT B i BRER DR R.
3 HEHR

B A MRBSP WEEM O A TRIOUF AR S A HFEHBRHIFH D R 2 AR 3ME THA
MRBSP W& W £ gy AR i, & 2 h%E BSP LB A MRS, @ MRBSP #
HUEE A TERERNGVM ZABESHITLE, L MRBSD R EH 0 WAL
WOEERART. AU ER AL MEER G d . AR WL MRBSP £ 4 %8 4 BSP
W FAE P T & o ), B 28 I B u] L 6T &L 4R [ O SR A 28 I 0t MRBSP WA 5 B E I M &, T
L5 BSP BB R Ao TS B B, BT L MRBSP B9 B & A BN BB R K T B
B9 BSP #.
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Table 2 Construction of MRBSP tree and rendering result compared with general BSP tree

®2 MRBSPHMMEREWSERREKS BSP MM HLE

Model® Number o‘f Constructio# Renderingﬂ Rendering in
BSP tree® triangles® time (ms)¥ time (ms)® real-time (ms)®
Molecule® 7 344 336 343 280 336 623
General BSP tree Sphere® 1 680 1012 30 1042
(orginal mode)® Human head® 1 355 7 711 50 7 760
Hemisphere® 180 40 5 45
Molecule 31 658 995 311 741 741
MRBSP tree Sphere 7225 681 831 80 80
(GMM)® Human head 5779 137 437 180 180
hemisphere 736 10 625 31 31

(DBSP #, SR, @B M = MG E , @ H 2 5[] (ER) , G5 0BT E (ZEBD , © 50 0 2 8 0 18 (Z8) ,
(5 BSP W UR BB AD @4 TR, QBRI D0 A % 808  C0BR 7 # %], (2MRBSP # (GMM).

B 6hBEMBERA 1355 =/AE.NE 6K, ABLH A =AES=EBREEL. F
EHTHEEBAABE. B 6(b)~ )R 44 ) MRBSP R thigi s il 1 5 A~ B R A8, 5
HME=AEHRE SN 1 355,875,412, 173 # 71 i S HBEEF S 779N =AF. Htir@mBiE L
F2ME S

(d) (e) €3]
Fig. 6 Examples of different multi-resolution models— human head generated by multi-resolution edit system
6 Multi-Resolution %# 40 WH A TR 49BN KBE
fE R — A B4k 2 #2 . MRBSP #9415 — i Lt %@ BSP ®@ L+ b af.BEREER 2 F0 T
RSN, YR = A T R E R g T 2 N b0 B R A Y A e B 2 AR BRI MR [F] B A B FA (]
KRR ] MRBSP %5 06 A AR, OB 3R 0T 28 958 24 19 iR 25 7 %0 0 B #0180 %) i 3t AT LA
KRG A EHEH R,
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Table 3 Time performance of rendering different multi-resolution models with MRBSP tree

£ 3 MRBSP #4257 [ 5 3 3 UL ) i ) 4 i

Model® Parameter® Level®(b) Level (¢) Level (d) Level (e) Level (f)
. Number of triangles® 7 344 3938 1822 800 364
Molecule® ] ) ~
Rendering time (ms)@ 741 540 330 150 120
Number of triangles 1680 840 422 192 84
Sphere® L. ~
Rendering time (ms) 80 68 50 27 20
. Number of triangles 1 355 875 412 173 71
Human head® K .
Rendering time (ms) 180 160 120 70 20
. . Number of triangles 180 112 60 25 10
Hemisphere® L
Rendering time (ms) 31 30 15 =0 =0

OHH.CER.QOER. N F.CEMBHE @B Bt (E) DRE @A %L . ORH.
6B T7THINERALERMY THRASTLEBIMNLESER. TRFRN - BKEER,
Intel Pentium-2, £ 5 350M,128M M ¢, Windows NT 4. 0 #RE R 4.

> (e) (€]
Fig. 7 Examples of different multi-resolution models —— molecule generated by multi-resolution edit system
B 7 Multi-Resolution 4% it & 4t 248 o6 M A A [F) 4 B R 6 & F BUAL
JRGHRIA 7 344 =M B 7(b)~ ) K B A i 56 4 A9 MRBSP B PR 22 i 89 5 4~ 4 Bt
RER, % BUR A0 = B BOE 4 902 7330.3938.1822,800 A1 364. Ki A HAIIL A 31 658 = A
M, oAb 40 Bodls W2 2 Ik 3.

4 & B

A YR T A BSP B S5 K 5L i — Pl A9 BSP R 45 #9 —— MRBSP, & W LUK FIE SIS
LA 20 e L BB R I BRI fE. MRBSP R Rt Z MW ERGHREATL EHMAE
Y T R 0 A A T T R A S R BSP S5 4. e T BSP M & B 4 4 ¢, MRBSP # &9
PEBHER =M G AT, AR TR BRRIET —E0 A, TEEHR
P A FREFMEENMREEES B SEORR=AREG  HEBITHREEA
H L — A F MRBSP H , 22 i 65 4R 42 24 5 42 B 9 458 25 {8 3 #% 48 8L 19 7 MRBSP #4738 [ , R 8
EEMHCR. 55 MRBSP 3 9t i R — 4~ Bikh B 82, 4 3 52 UG L 7T LAk B S0 g 42 i A9 BER.
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Abstract; Computer aided design applications and scientific visualization often need user-steered interactive dis-
play of very complex environments. Instead of rendering otiginal complex models directly, multiple levels of detail
(LoD} models are widely applied zo graphics system at run time to achieve a great speedup. In this paper, a new
BSP tree framework is presented that can incorporate dynamic LoD medels. This framework is designed for a mul-
ti-resolution model editing system. The tree construction algorithm and traversal routine for the multi-resolution
BSP tree are discussed in detail.

Key words: DSP tree; multi-resolution modeling; real-time rendering; mesh simplification
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