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Visualization System of 3D Global Scale Meteorological Data

MEI Hong-Hui, CHEN Hai-Dong, ZHAO Xin, LIU Hao-Nan, ZHU Biao, CHEN Wei

(State Key Laboratory of CAD & CG (Zhejiang University), Hangzhou 310058, China)

Abstract: Meteorological data are multisource, multidimensional, large-scaled and multi-scaled. As a result, it is hard to display a
complicated 3d scene in meteorology using traditional visualization methods. This paper presents a visualization system, called AVIS for
global scale meteorological data. AVIS employs several standard methods for visualizing density fields, vector fields and tensor fields, as
well as non-spatial data. AVIS implements spherical volume rendering and hybrid rendering to support the study of internal structures.
AVIS also utilizes a cross-platform and parallel framework to support the visualization both in browsers and on other platforms. The
framework benefits from a back-end computing cluster and can accelerate the efficiency of computation and rendering. Use cases verify
that the presented system can show meteorological data from many aspects and help users analyze multiple types of data comprehensively.

Key words: visualization system; meteorological data; volume rendering; parallel visualization
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Fig.1 Three types of intersection points of casted ray and proxy geometry
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In ray casting steps of volume rendering, per-pixel depth sorting is applied to blend interlaced objects
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Table 1 Variation of frame rate under hyper rendering
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Fig.4 System interface. This scene contains streamlines of wind field, horizontal slice of

temperature filed and volume rendering of relative humidity
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Fig.5 Web page of online system. This scene contains remote sensing data from FY2E
and isolines of atmospheric pressure

P 5 a3 s U ) (K AR 8 T B R O XU 2B 1R 3 SR A 1 R R 2k

© TEBREEEEIEDT  htp/ www. jos. org. cn



Mt HE S — T AR B Z X AAE TN A 4 1147

FESEIL FL,B/S M4 T HTMLS FI WebGL A, 1817 R A% = %2ty JavaScript w5, My 6 B vl A& S0 5 X
550 P it S A A ) AFL el 0 A 24 e 0 % SR 1, ) R A8 i o R LR AT T R R A L, DA LR IE L R T
SEVE. IR B AT 0 8 T VR AR T M SRR AR 2% I RTR A 40 45 B 2k 3% SEI 45 L TR AR SR T R 45 4 3 i
LB ) 7, LA — 5 1 S D AR SR AL A 3 s i e AR

U A% VR L R AT RS B SR EE N A S . R P R S 4 R AR M A
B2 NS S B0 T A IS AT RN RO R AT 4 I AR )N R R OB A K . 2R A P R
R ) A RS R AR ) — T TR K T A 1) P A R TS T SO U 1 52 P T B, R R AN I D % A i A
TS TFRY. DR ok, T A W IR PRI BB R A R BRI P A7, AR R RGBT AR,

PSS FEALH LS R A BN P50 SR A BN A PR A e — i B T Bk 10 SR T DA SR KR T R
FH0 W38 B (0 92 A7 AL, 38 G A0l 750 8. W R SR A AR R 4 — 1) 2 11 (R R 4 1 L b A B 1) s R A ) ¢
TR 7E T A1 KO [R]85 IR S R AP U2 TR B R A TR S 2 U K I T AN Y R R
JRCEL T o AT, 25 RN SR B Al T DU o 2 I DAY 1k L Ay 5%

IR 45 8 i 4T 20 /0 B TR0 0 8% % JE KPR, webGL 142168 )7 5 PC it OpenGL 1547 — & (22 5E, ]
B, 25 18 38 00 WA 8 P AR RS AT AR R Tl VR A 40 T 25 52 2R 20 ) 3 S A S W s v LA SE L AR SC R BRI T
H S5 ot A 45 8 20 6 S, DA B AR ] 2R 9 7 VRS T 6 Bl A 2 Dl ) 20 T o . 2 P P 5 S ol R — A
AT F 2 A S B, 00 A A D i R 45 i it R 0% — AN SR SRR L T R A R g S . MIHUAR S S SR
R KA 7 32 T 5 1 2 5055 IR 55 e B BT SR 5 34 T 45 Z 80 - GPU T S 4R BERAT $idis 10 v 300 22 i, 22 il
&5 L LA VEG 10 T 2R 405 D0 45 it B, 0 06 88 o AR 1) S5 4 X AN R 5 R G 10 H A it Sl AT IR A R iR 55
B AL T IAT LI AL Equalizer™ %37 Se kAT 43 B4 ) I FOB 414 4 45 R AT 2 B4 A R TR AT 41
BIGHT /BB T RS # i A B OF R SR I B8 0,78 FUH T R AR R VIS ST AR
34 ETAHENKES

AR SC RGN 185 6 R SR A TOUAR FE O o 2 A A R S 4 R X 3 AN T T AR A

o (RS SRS SR T, T EREE K M S5 S5 R CPU I I TR N AR TR B R T AR K

FR it 19 0 B 45 % A SEBE = 4S5 B0 1) RV I, 45 6 TL B AT LA B U1 S R 4R IO = 4 S % S 3 1)
LR, k. LIC SERRIEAS B, Ar N IR 25 45 vh . FH P e 0% B B2 IR 55 4 SR IO SE R AE A5 BT B
BHAT O AL T, 1T T WS e AR R) LA RS AT I ).

o WP RE. o PR g i e GRS, R T Bl ALl JC R I = A B 4 T vk A
{17 s 245 L 04 [0 B R AIE T 75 S 440 o, 5 3 15 A8 1 A il 2 T R D 248 8 A K IR s 17 I 8% A B 4D 2
AT AT A EH R RE 5 AR 510 v IR AR 4 I 1) 7 SR ) B

o HURMLVEIR Y RAL. Sy EALUE B AL SUX 3 FhOR[R] IR S o UL Sl A AR G L R A
Wi FEAR /N — 3By, 518 ) T 28 A R AR T B0 5, T AR K b 3R e B e B . TR AR AR E A AR
O3 2 A SUR B R AN A0 SR hIAE — 8 2 N B i T RS 2R A O AR o e L T oD
YRR FBE 1 A R B s T R R 8 1 AN TR v T R S A Sz

4 EHoHEERER
4.1 EIERIE
ARG RSB b BRSBTS E A . BT B IUR A TR = A

£ Bodl LU LB RLX 6 AN SR I B (ML 2).
Hyiwias T DEREL I XA W A mRE . Pl B A s B 5 2 A AR R AR

R BRI DAL A AR 55 22 A SR USL B Y B D 4 BR RUBZ IR o 7 3 U e s . SR N 2 2 4
{1 Ko ).

© PEBEBPHIFST  hip:/www, jos. org. cn



1148 Journal of Software #4F3¥ Vol.27, No.5, May 2016

Table 2 Data categories and specifications
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Table 3 Comparison to existing climate visualization softwares
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