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The Parallel Ray Casting Volume Rendering Algorithm Based on 3D Scalar Fields
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Abstract: In view of mass computation of large-scale 3D scalar field correlation algorithm and slow data rendering,
and on the basis of research and summary of key technologies of 3D scalar fields and volume rendering, the principle of
volume rendering is discussed, focusing on the ray casting algorithm of volume rendering. The ray casting algorithm of
volume rendering is improved with the parallel advantages of multi-node cluster. And by means of MPI parallel program-
ming mode, the algorithm is run on the PC cluster environment and applied to 3D city modeling. It fully develops the high
performance computing of cluster and greatly improves the rendering efficiency. The experimental results show that the
algorithm makes good parallel efficiency and visual effects.
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Fig. 1 Rules of 3D Scalar Fields
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Fig.2 Volume rendering process based on ray casting
SREEA ISR AT LIRS . WAL &, BTk
Tl RGO, JeE o i B UG R = 42
], HOGZe 5 =4EEdRatise, Wik St iRt .
KA A B IR A — RO ML, AT L [R] A g ]
BRIEATRAE o SRJG 23 Bl I LR s B4 T N A5
(e A =R (E T 20, A5 4R




LA U] R, %

BT = AEpR it RO T R R F 83

FE RSO R BRI (B B RRE 5 1
R ) TR RS R,
SRR ORI AT 25 1 7 2B R E R A 2
AT I (B A3 W (R 1 BRI A fr . I S ol
TR TR X, (75 %) 4 SRR
PEATAR I, BEUS IR B S 2 MO AT, R3S
BRREAOE B, L R

DL L 2 MOB 2 R A BE ST 1R 2 4 i
TR A B B 1 SCIE AT — 2 AT, e
Bt i B S B BRA R

1) G A AR A T ORI T4 34

A 20 87— 43 ST (9 5 PR T L,
HeHE Y AE T E IR K. N T K4
BRI, B B RS R R M, 5l
BRI AT 402 s B R AR L . AR
R FHBELT: IV CHR IK J3E (R 0 725 {308 R A 56 4%
RIANHETI 402K . TEAEORIOIEE, LISk SCRET A7 68
SYRA B, RIS A INE RE DS AR M 2R &
W) 5 B9 AN [ 43 A ) — 490 3R 0 S [ S Ao M 3
TR AT AR RE A B T A R, %
EHTHM G (=1, 2, n )y WA TR A AR L)
(x, 3, 2) A1, AR T A28 B RAE SAATR
—RKH: d S fx,y,z)S dMe

2) it A SRR R AT R4y, R
Sy 45 4 AR A

3) BB A RS RN, R
B RRRAME R IATAR, BRI,

a) TEACE UG VI — MR E 5 P, j), I
R AR BRI SRR . L L
27 1) B3 AR IR REIR R A, AL 5 = b 5
GBS

b)) FeE M KT B R, RERRE S
{ti (R, G, B) FIARBEMIEM (Alpha ). 1EVKL I,
SRR TR PR TR RS,
ML 2 3ot 48 50 B B R (03 B b, AKE
A0 BE R I SRR AT R WAL A5, A
B Hh RS B VA 2 T L o 4 B B 3 8 5 T T
W R R R AR A RS E A X e T e
VAT VR 25 B T BT v O e R A B e, EOR
R F A0SR T 38 G B T LA A [ 1 5 S i
2R

o) A CRAE SRR BB, 158 BBt
(LRI B BB A5 4 R R, AR HA
PR L AN 4 ) AR, R RE S 42K
S LI TN [7) 39060 RS B A S L A

REMGBORIRTEE T, S0 0P A F RORME, —
e, Alpha WIBIEAE0~1 Z10): 0<Alpha <1, Alpha=1
PRI MR EZEAREYN ., Alpha=0 TR
PR R R REN ., EREENE, BRARAN
FIE i E EIF A BRI EIESE, G,
R LSS D B R

&) TEEE ) by, o) I E R RGO
B A UG BB A E I RE{E 5

e) FIWTLIR g B ITAGRR ST, W
REA, WKLY 25 BN, AT T — LA

4) MARBRE TR

TERA RGO R b, i B — 7 AR BE Ay
BB . WG AL R EA PR —FPE
Je 1) B EGRHEAT B 1, Rt i R S N 18
B R 2R 1 B 224 SR A A5 B B8 (B R AN 35 1]
JEAE, DOSRAS SR BRI — e th i ) 5 ) /&
Bt AT G . ARSCR S — M ER A A,
BARSIIRT R . 4% BORFE SR TERT I, %
RAE RN R B B R A BRI T : ey, o,

,Cyo ANiZ W BEAEAR R N 1,"",a,,05 375 B
(W 1- a0, BAABNTEE CFARHE R
C=c/(1-a))(1-a,)""*(1-a,) + c,a,(1-a,)(1-a,)""*(1-a, )+

ca,(1=a)(1-a,) " *(1=a )t " "+c, a,,(1-a,)tc,a,°

n-

JEE B R 2z H SL BUE B A 3 TR

—HEbRES

| B g, APE % |
I

|

I
[ T ERAE ) |
}

‘%%#ﬁ%ﬂ@ﬁqu—»%m%ﬁ
¢ AR,
T aw it || AR |

IRt Tt [RAE B R

| |
| g |
EN

B3 StEk kL I SRHLE B

Fig.3 The implementation idea of algorithm in

ray casting volume rendering
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Fig. 4 The flow chart of parallel ray casting volume
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