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Three-dimension fountain effect of implementation
based on Direct3D and particle system
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Zhenzhou University, Zhenzhou Henan 450001, China)

Abstract: Particle system is an efficient way to implement fountain effect. Making use of the point-sprite of Direct3D by
way of particle primitive to render fountain particle system possesses definite agility. First of all, 3D graphics function library
Direct3D was introduced and the basic principles of particle system were described. Secondly the fountain movement in the
true life was analyzed by physics dynamics, then fountain particle system model was constructed and 3D effect of fountain was
implemented. The way of fake particle viscosity was proposed, so lots of particles could be agglutinated to form different big or

small water beads. This way enhances reality effect of fountain.

Key words: Direct3D; particle system; fountain; fake particle viscosity

0 3%

B A K B R R EA RN 3 25 b
Bt ZE R I 5 AR+ 0 B 2 X, B 1983 4F William
T. Reeves # tH FPRL T 22 G0 AR 101 A1 0S80 i 1 i O 9t 1A
3k, 7 BRBEYHEDR RIS R —REE, W.T.
Reeves #11l T 17 &2 4 8 5 J5 Br 7= 28 0048 1 B KA RUR
Fournier A 5 7ERFF 53 ¥ IR AR B o il FIRLF R G A8 40 TR 7K 5
Karl Sims B} TR P E R 2 HE R . BEAMBET RS
FIBF R MAETRA , Qi S R R 4532 Rl T R T
AAEHHMEED  SRENE TR T B AR %
M5BT W SHBERY . o —2Br 5 AR F
FARFRELAT KIE . = FHEBESEEHRYNHER,

IR R FAETAE A BT LR F RS T MR
AR 5 7 AR 45 3R I B BRAE A B T B TOAR 8L T 5 R K
BRT  AXETRT ARG R, R A Direct3D H A5 R
VERETC, 43H7 HA M SR T R GeAR A, 32 OB F 20
FEHREZ LT ME” TE— &M R /MK ER, k53
% SR Y LSRR

1 Direct3D &4~

Direct3D /& Microsoft ] DirectX ﬁ#%?j@,ﬂ@éﬁ#m e
MERATF BITHF AR 3D BJE EEUE, BRIC &R REIE 10

i f5 B #A ;2007 - 10 - 31; f&[E H#H:2007 - 12 -29,

5 WA, B, EEHFII T L

AMJRA(D3D10) . Direct3D LSS 210 BA R E T REN =
YA BN B A R AR A A SR BT ] o

18 H L AR 2 i 1R A BT B 5 %4 1 ( Graphics Device
Interface, GDI) REHH . BT GDI ELARR/IR , 5150 2
FFARE R R U7 17] SR AE R R BT ¥R, OpenGL Fl Direct3D #f
AT 2k i BT RE {5 (R 2 1, OpenGL 3 233 B 157
% £ 98 5h4 O ( Device Drive Interface, DDI) 3£ 31, {H DDI #j
T FPEREAR T X BT AE (4 15 [R1 808 o Direct3D M4R A T 15
IF) BT B 4 H9 3z B AR 5, 124 20l 1 B8 4 il % 2 (Hardware
Abstraction Layer, HAL) 78 T E B %R, HAL & A EE
BHEE Y LS T ERE B C IR AR, AT 3RS 5
AL BRI

[ Direct3D API |
I I I
LN S 7R & 98
A% BB W By 2 Al
5 5 48 b E K

[sigetith |—] WIBR — Stk |—
AR HRBATI A HEEIZErhES
1 Direct3D Ji e | %tk
55 OpenGL #f 1t , Direct3D 763 B 75 T i A — & KL%,
E RS TR —P 3R H o Direct3D IR LIRR MR —
ANZYE2 515, i 3 S Bk B AR 2 A, B AR e | R B

EEWHE :HK 973 MR H (2002CB312103)
{EE B A R (1950 - ), 55, INARSEPHN, BUR, 10 1, EZHFFEI5 1 - HHEEHUAT B B3t BB R AL 20 i 400 3L 5K 5
RALLG(1978 - ), 55 IR AR, WL, FEZERFSE T 1) « b BN B e

W (1980 - ),



%43

EF &% AT Direet3D 5EF A% LI KRR

1071

RREHANEAREARER , 3X =R H— A2 A4 B T Direct3D f 15 44
WKL, mE 1,

Direct3D fj—ME AR HE T SRR , S R 2 DirectX8
A LUK BT B MR AR, R H A SRR D R, &
KRR - —MER , WA R AR/ NYIE T R
FH billboard FLARBENMIZR . 7T AR SRS RS B, L3 A
b/ B A2 (0.0£,0.0f) 5 F Ak (1.0f,1.0f) , AT E L
BEECHEE, FERN T EERELSE AFERELHE
MeFRo BRECEEAT, 3ERE R 15 B AR R K/ B 3B B
EZRtE. —BEATABRATIRTREMS S, EIER
FETTRERIF LI S KB RIS RRRBUR . A
B FH R RAE A SRR F B TR L BUK SR E G, BB T
BIFHIRCR -

2 RTAGEKRFEHE

KL F RS0 Reeves 7E 1983 SE4R I 0,364 M 1k, Bk K
AU BN Y ik B BRI — R BT AE B . BLF R
GoaAR R R AR ) B — A A UV T B TRAE
HEATLE , FR AR IR, R TRES RT0
E—E R/ B HE MBS BETE B,
TSR R FE T AT DR S B TRAR, i /hek 5r
Ik IE PR 4,

BHEEAT SRR TREMBEMYAEZ S T HEK
BB

D) A RE R FIMAZDRL F R %0, WE AR T4 R
WEYHRE

2)RLFHE RGP AWIE 3, [F B W B A,

MR RGEFEHE TR T

4) KRB TR T2 6 H B R E R

3 HEAMT RAAKA LA

FRLF RGN AL N B PR 132 3 5 P 38 3 ) 2 2
SIATFEI 35 YB3 12 S BT iR iR 3E 3 Bk i Rk i
HECERRY, DASEHLEE 8 B EROR
3.1 SBRAFREER

TEPLSEAE T P T A B R BEIR B Bk (R G148 ) & Hik ik,
fE—EKE T 10— 71 b & KA, TG T &80T, B RAR
FITARBIBE IR . BESRLF R G BRI B — B R
FELH AR, , BB SR A B 1 2 MK BRBL F 2 AL, H IR A 4 28
B 12 R, T HASN T (BRE S 40) /AT K BRiz 3h %
T F ALk, AR A 1058 — 8 A AT A/K BRALF 1933 3
BEVESNEPXR:

V=V0+£a'dt (1)

P=P0+£V-dt (2)

Hep VO KBRORLT ) HRTE B, Vo A/KBRRLT RIBIEE L, 0
HKBRRLTHY I BE , ¢ it [B] 49384k, P Ry YT E, Py %)
BRI E o — R OL T, R AR B 4538 BE /N % 7 1) el 7K FE A5
SkETEARPLRE , BT PR AE SR BT AR o

M BRI, FEH B PR UBUR T Z LT AR

1) SR T B A R AR A S A4

2) A RBUHTRIRL T IMAZIBURBL T R H , FFAI IR AL T
IRtk

3) MRIBBRRL T2 SR , BT AR S AR A R A R
PEfE

4) BRLT AR A ECAIWORL TR A8 FE T, 752 JU A B st R
BT REFEILTHRT

5) ERIH BABAILTHRLT

BUR BT F ] 2) ~ 5) REEFESIERE
BEWUR A BRANE 2 PR o

BRI R
TR

[
FEAEHTRLF I
TR TR TR

Y
HHEBURBLT K
B E

T TR A e

M4 E\‘
briiy
ai 2oL A
T ? i ﬁﬁ"ﬁﬁi@@

B2 ERBERR TR

3.2 BRAFHEEDHR
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struct PARTICLE /BT EE A
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BOOL m_bSpark ; 7/ T IRAERR PR F IR BT A K e
D3DXVECTOR3 m_vPos ; /7 BRI E
D3DXVECTOR3 m_vVel ; // MR E
D3DXVECTOR3 m_vPosO0 ; /R B
D3DXVECTOR3 m_uVel0 ; /RN IRAL B
FLOAT m_fTime ; /7 HE AR
D3DXCOLOR m_clrDiffuse ; / /WG BRI B (D,

PARTICLE #* m_pNext ;
}s
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SetTexture( 0, m_pParticleTexture ) ;
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SetRenderState( D3DRS_AMBIENT, 0x00808080 ) ;
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