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GIS TGt LSt ) nTA G Gl B R BT oK o SIS0 T7 ¥R R T R 58, 4 B4~ s DT T F1 AT Photoshop 7R
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Real-time snow and rain rendering in 3D GIS environment

Li Huan, Fan Hong, Feng Hao
State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing , Wuhan University, Wuhan 430079, China

Abstract: Virtual reality is the most important character of 3D GIS, whose essence is the integration of visualization tech-
nology and GIS databases to meet the needs of a variety of applications such as agricultureor, disaster prediction. In this
study, based on the environmental data and meteorological data of a GIS database, meteorological data can be visualized in
near real-time, through the simulation of rain and snow effects. In this paper, we use particle systems to reach better real-
time effect with lower memory consumption through endowing every particle with a large area texture. Thus, the number of
particles reduces to 10% of common particle system and rendering speed rises over 10 times. GPU coding is used to
accelerate 3D rendering of the ground effect of the rain. The prototype system can accept the settings of particle texture and
rainfall or snowfall intensity by users. To satisfy practical applications, we propose a self-adaptive strategy based on meteoro-
logical data.

Key words: 3D geographical information system (3D GIS) ; snow and rain simulation; natural phenomena; real-time ren-

dering

TG HR , 17 HAEM IR AR EA ] Z B T [0 He 2R 5 55

0 51 F St Zs )Xt G2 HEAT 3 k2 R) 40 BT R4 2 3 4
GIS HAT I ThE
50 4 GIS MIH,3 4 GIS Xt 2 Wt L 1 5 ik A1 A 20 1H 28 90 4EACFF I 3 4E GIS (19

REZY N LA SIS, B ASE RS B R G T 58 B TR LR BE AR A, LA it i s 1) B 4K
JEBUMB B AS MBS , AMLBEAE IR 2 XS RIS RO B BOR A 4 2,3 4k GIS R PF A [ 1 |

Y5 B #8:2012-05-21 ; f& 5 H #1:2012-07-03
FE—EERE T 2N (1989— ), %, 2012 4F TG BUR A 4 8 85 8L T8 [ K A e S s R b i, BB 5007 1) 0 3 2 GIS,

E-mail ; scarlettlee33 @ foxmail. com

© I B R BT AR ST A



512 1

AW, 43D GIS BRI T S KA SE T 5 1549

W2z 23 g A ol I & RS
REZATA B A BTN o FE Ay 4,
FE N ARZ 1) 2 4 3 4 GIS V-5, . & REUS AR 4 Hols
AT 125 2t FRER A L oo B8 LA R HAAH DG A 7 lk 1y
B AT A MU AL A (R XA (4 45 L7 TR 5
FEXTH S o

TE 3 4 i SO BR USR5 B 1) Google Earth
B TSI B )RR SE Eh A5 3 iR s, H AT RJE L
BE B R e s R fF R, H GIS,
GPS RS ¥4 Ji 11 3S $ AR A b Iy T (9 1 FH 38 V175
IO M REER SER I ILER (L
FEAE R B EE XU KGR K TR R 5 AT
mE RS PEAT 3 HE L, Aol AR P PR E B
A5l B o SRR

3 Y GIS i B 47 AR AT B4 o A %6 48 B
PEHZ:  Z TN 2R LoD R IMIBL S 8 | 1
1 GIS JUF-nl A HFALAI & 58 GIS mI LA A Hh
7 TR R VAL K ok AR X
SR DR A A R BB B A AT AR AL A
B AT, ZEBAXS KA ELEAR BA WK 2458k
IFi] s R AR S AR A5 B R 4 T AR G
ARl R IR —.

H TS RS A ER ] 3 Fhor ik

1) RHAShAS LRI 7, B e S T 5% - —
JEECHL, Il L S A LIS SR A T T R
BN Wang 25 A 18 5 WU A S B R AT 2R
SO RIS NG W Ky B VA o5 0y O (= K7 SR B N A ()
38 H., I HALE i R AR, BA YR SO VR sh A
FAERYIGE . ATI Toyshop (¥ demo X R A AL ALI R
HEN T xRk,

2) Gl B G L 58 B R Yy, Wang 25 A 3 i 58
SRR R BT IR S T K BRAE TV
TEDRFR I YZ 3, SR IR W i E, (AR R 2 b 2
7R R R AR AN 4 2 (R T R P [l s 2 7
AR KT PR I G 72 W R K TR 3 5 S s A

3) K F RGBT — R AR I BDUR B A 11
FAREE AN G: 0 5 s, 10 %o 8 A it e ml AR
FH DirectX Bk R 8N H5 3 AR . Rousseau %5 AR
e KT BN R A R T T A T 1 BB [ s
JE T VI B RLSE T B R B O s A AR
(14 168 B, IS xRS IR TR A AR AR X
JE—FPFLVEAE 2 dEXT S A 3 4Erh R R

ZERL, — N 2 R4 T — R, 7 —
BEAR I, AT LLREARS (R AL I (side view ) T8 YL 51—
ARG L 3N FEOE 38 H s e WS s, DR 18 A
RUFRWIRAN F7 BE A TRERE , iR B e 2 se B A, (1
RAFRIRRLA W T A 4 TSR R 3
Jnr s

K H DirectX ks R A , Direct3D 5| A [ —
ANRFIR I ST SRS R, 22 850N g g o ] ek 1
ARG, 5By ST R B, SRS R A SO
FFRERAE KN s 5 MR AE FI AL B 4 4> j B 5 i
FHEL , R R B — a7 B ARl , KR4 TN
FE R FRI ], Wang %5 A5 i 4 % 25 TV 10
SUPIAAEAT AT, Langer 25 N1 38 ot M PRI 45 2
it BRI S B S Tk T, SEELE Y
% . AW S LRI R Z A J2 AN F 43 Hoks
TR IHEIE(E B, H4%H] Photoshop HilfESC, A
A PEER LA, XA s T R T AR S
HHAMR R F RS, DB/N R G TR IHFE L
BT NS AT I E AR

Xt (1 e A, Wang 25 A" SR B A R K
FEZFN Alpha {8 B9 SCHE 2 S5 &, ABEE 5 1)
SIS HEFURITR 7K 1 b TR Wk H GPU w2 R
DirectX 1Y =5 9445 {0 i 5 HLSL BEds — 2642 % 1y
PG A FEPH T XA RUHAE B R e .

1 FiEfLLg

1.1 HEERMSA

RGERHEZ NI 1 PR, 8 1 BR IR RS E
FERPIRER M2 A 3D GTS Hidfs 2 Fl R &5 K e
AYi. 3D GIS Bl R GERER 2 M Z R, B TR
OB , b L5 SR s SO e AT 5

= T

|
| s gy
| x s |
I
SRHEHHR SRR
3D GISHE WA R G

B1 3D GISWERAHERESH

Fig. 1  Structure of rain and snow rendering system in 3D GIS
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Fig.2 Realizing frame of rain and snow scene
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Fig.4 Particles’texture of different hierarchy separately
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Fig.5 Normal map used to render water surface
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Fig.6 Dynamic Texture of a water splash
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