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Fig. 1 Volume rendering image for 128°% and 512°
texture resolutions
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Fig. 2 Division patterns for 3D images

Table 1 Sample images for evaluation

oI | XD T HE A X
A CT 512x512x256
B MRI 512 x 512 x 248
C CT 1024x1024x1024

F21%, DTV AFYEMBL/ Y TERREN
TR a—ALrFY 7 (425x481 HiFE)
DR, Fk, FROCK LT, ©—27ESRHES®
(PSNR : Peak Signal-to—Noise Ratio) [16]& —
T L) S5HR (RMS : Root Mean Square) ZEhE L
T-RERTHD. PSNR OV — 7 BT 255 ZEJH L,
Hadsy (BE) 1%, FHEodRNE/REL T
2.

DT I AT Y EMEATTZGE, HHTHIET A
AEVERIE, 45D 1ICR2->TN5HN, REHAR

I CIE, 3D T 7 AF ¥y [Effie L& B Y OHIE X
RELERLTWRVORBIESN. £/, #
REEIC L BI A O o 72, & 21%,
LT RS RE S B ELZIT D1, £R
ENDEENDVIRNEE, BEITNEL RS
Bmich o7, F£io, FEBOFMIEL, Eg
H 72 B EAE S B 7 A FEME & RIRR B e Sl & 72 -
T3,

Table 2 PSNR and RMS Error for Red, Green,

and Blue components

AN PSNR (R,G,B) RMS(R, G, B)
A (o0, 51.46, 51.46) (0.0, 0.43, 0.43)
B (29.43,33.74,33.97) | (8.61,5.24, 5.01)
C (25.22, 35.99, 24.06) | (13.98, 4.04, 15.97)

B9, K10, K 111%, #nEh, ¥ 7L
A, U B, YU VE CITE LT, &
SEISE =T BIT A, WHE (AL y FED 12
K L7z 3D 77 AF ¥ EMEOFRREM AR LT
W5, EEIEEHRRER (BD), BN OFF” AE
MELER 24T 72 DR WA TH L. DF Y, HHZ
CTHE D DAREMIZL Y 77 2F v i (1T —
i) ICEBRSNAHTHE. TS OEKT
ik, ALy FtaHFL, ALy RE1IE, H—
DT DR (WHHLIZATHA\) CHEMAEE 21T
STFBAETHD. 2 LLEoA Ly RETIE, 4
SR CHEGIEN AT o TR Y, ALy REEHM
EWDHZ LK DIEMAE O mHEAL A TR K D .
ALy ¥, 1, 2, 4, 6, 8, 10 TEBRLEA,
FNLUEDORA Ly RETIE, KEREFETIARLN
otz ERERENE, T AT v OEFEEECIT
B D LM EEZ T D0, HFEMTT
7 AF ¥ BB EAER T DRERIC R LT, 1.2 ff
6 3BREOHINT, EMLT 7 AT v E
ZAERHIR S .

BRI RIE, K9 I LT, R UAFEEEIC
Hrb b T, K10 OFRBEHINAKREREATHD.
—WZ, YA LD REAES (FRILE
DEBSGY) BEWHERLHAILIT WSS, BN
T, HBICTERGLER O —H 2 AW £ - L
LTWwWpElbns.




5. EAEH

5.1, MATHERES R TLADGH

Fexlx, KRRV 2a—LL XYL TV AT 0%
3 WITAR— A DOTRTFHE SR v A 7 MMZFIH LT
W5, AIFRTEIEIZE S AT AT, BYIVEO
RESPANLEFGORE Y I 2 —v a URHRET
HD. 120X, B, KRIREE SO CT HEN G,
B OHEZFROBEIZAY 2a—AL XY v
TERAL, AU 3HEOARVTIE, x, v, z il
FHEOWHKZRLTND, FREEICH D R0
ORITEO V| (2 FE) OREEZFRLTCEY,
FEEY EORE - BE) - [EHRE, g Tkt
FRICAT A D

Fig. 3 Volume rendering for sample image A
without 3D texture compression

Fig. 4 Volume rendering for sample image A with
3D texture compression

Fig. 5 Volume rendering for sample image B
without 3D texture compression

Fig. 6 Volume rendering for sample image B with
3D texture compression

Fig. 7 Volume rendering for sample image C
without 3D texture compression



Fig. 8 Volume rendering for sample image C with
3D texture compression
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Fig. 9 Computational time for sample image A
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Fig. 10 Computational time for sample image B
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Fig. 11 Computational time for sample image D

B 13 1%, & OFHEEHREFHNT, B 6 KAR
BHEhsy Ol - EEL, MSZU7C 3 WOtHEIBE L
T, BN ARY 2 —A LAY U IERLTND.
SEIREZ, ML 3RET V AF v AR Y I
IR T 2 0ER S DD, & 3 WLEBITERE
WMEFNEDT 7 AF ¥ ZQY DT I2RY T U
WRoiew, BB - BIEE - JK0 X5 2t Ei i
NEGTHD. KT 7V r—a 0k, EREK
[ BEIE AP AE & FEIE L 7= A O BE & R I
Aikﬁmﬁﬁm@kmﬂlﬁﬁﬁa_@%éh
L RBEEERTS (% 75) [EREYI 0 (I ARO),
BN (RIBRB -7 B s N B B0 0 1) (B iy
FCBEE 0T (171550880 0 HiF oo 47 i 31 3 1%
KHISHL TS

14 1%, CT EioKERE BB O (IR
) & 3D T/ AFYEHBRIERL LIEFEFHTHS.
BAEER Sy OfE, BEFEE S DRSS/ MRI H
BEZRLT, AT AEGEA TRFERICIER
LTWa. 7 —1H#IT% 8 £ ~ D RGBA i %
REFLTED, 3RICEBOEATREFEL TN D
Z OERZATIME % CT M <2 MRT {42809 5
BRiX, (R L 72 3D 77 A F X% 2 ICET T 5
ZTT, Bl RY 2 — AFROEENFARETH
5.

X 15, 16 1%, ‘J‘):!/?Mj('( Tl &7z ALK
B 2 I BB B 0 1S BRI B RBRERINC 3 FERIIC
@@éﬁt@@%m%f%é.kl%%%ﬂ*ﬁ
7R ) IUBRTERINTEY, NEICAD
IZoONT, BORERMS ORETES (E)



IND. BHEFBICHITDHATHEIL, 3 IRoCHEFE
EANTEEFIORY I OHETIERLS, 3K
JTLHEBEDT 7 ZAF v 20 TR Y T & D)
ETHHN, 3 RILET 7 AF v 20T 7=RY
IUFNOMENE N, FABERFRHEEED R
BT AE CTunan,

6. &bHYIS
AR T, 3D 7 7 AF ¥ EMERAT & v v F AL
v RICk 257 v 77 v 7 il it b

AR 2a— AL XV T VAT AERE L.

—MIZID T I AF XY MRKREL 2DBITE, 77 AF
Y EMOFRERHRIIRE <250, T TY X4
ZWHMET 22 LT, Bifo&EmEbEER Lz,

B2, 3D T 7 AF ¥ [EMEDOT NI Y XL
DEAREIIIMNL L TWD =, ALy R (I
L) OBBERFICRBEINTZ. S HITRTR
T AT D 3 WoLEg & A TR DR RRES
X, CPU R T 7 4 v 7 AR— KROMRENH LT
nix, zoRrEEITABMICH LT 5.

DT I AF X EME AT HmE, R MENEE
ERDBMN, RYa—bLZ Y OEE T

RERENVRONR M7=, Fi, EfES7z 3D
T AT v BRI D KR O ALBRIRE ]SO 2R 3 3
HELRDN,3DT 7 AF v EMER L L LT,
FL&IX A odz, ZTNHORT, DT 7 AF ¥ [E
fg7 LY XA (DXTH) 1E, HWECRREE IS
B, AEVHEHEEY 450 11D EED
HT, RN SEHANTHS.

afAEEAR 208 sese . [

Fig. 12 Placement of two cutting planes in 3D
image coordinates
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Fig. 13 The results of division calculation and
volume rendering

Fig. 14 Colored CT image (red color regions
show necrosis areas)
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Fig. 15 Placement of a leg implant and overlay
display (1)
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Fig. 16 Placement of a leg implant and overlay
display (2)
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Development of a volume rendering system using 3D texture displaying

techniques and its applications

Akio DOI'Y, Hiroki TAKAHASHIJ™ | Taro MAWATARI 2, Sachio MEGA™

*1 lwate Prefectural University
*2 University of Kyushu
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In this paper, we present the development of a high-speed volume rendering system that combines 3D texture
compression and parallel programming techniques for rendering multiple high-resolution 3D images obtained with
medical or industrial CT. The 3D texture compression reduces the memory consumption to 1/4 of the original
without having a negative impact on the display speed, and parallel processing using multiple core units inside CPU
make it possible to decreases the computational time of 3D texture compression, until the computational time without
3D texture compression. By using this approach, it is possible to utilize personal computers with ordinary graphics
capabilities in order to display multiple high-resolution 3D images. In the evaluation, there are no large differences

between the rendering images with/without 3D texture compression.

Key words: Volume Rendering, Three Dimensional Image, 3D Texture Compression, Parallel Processing,

Multi-thread Programming



	1. はじめに
	2. マルチボリュームデータ処理と表示
	3. 3Dテクスチャ圧縮を用いたボリュームレンダリングシステム
	4. 評価
	5. 適用事例
	6. おわりに

