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Abstract With the development of supercomputers, the parallel scale of numerical simulations is
increasing exponentially. It is a time-consuming task to visualize the data sets of ever-increasing scale
output in the simulations. It is difficult or even impossible to analyze the data sets smoothly, even on
a visualization server of high performance. To achieve good interactivity and display effect, an
efficient image-based approach is proposed in this paper, and a corresponding software system is also
developed. Firstly, typical visual analysis patterns are summarized based on domain knowledge.
These patterns can commendably depict inner physical characters in a simulated data field. Secondly,
based on these patterns, a set of high-resolution images are pre-generated from large-scale time-
varying data sets on a supercomputer. These images are rendered at various viewpoints around the
data field and then organized according to the patterns and the time steps. Thirdly, we analyze the
simulated data field interactively from these visualization images on a common computer. These
visualization images can be observed from different directions by changing the viewpoint interactively.
They can also be shown in proper resolution according to the size of the observing window. As a
result, the entire time-varying evolution of physical characters can be interactively explored at
different viewpoints in proper resolution. The proposed approach does not suffer from large scale of
data sets and high computational complexity of visualization and thus significantly improves the visual

analysis efficiency for large-scale data sets from the simulations.
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(a) 3D interface instability
Fig. 1

(b) Electromagnetic scattering properties

Typical visual analysis patterns

P 1 T A

2.3 EBREBSME

FATLB B RG2S JaVis W ALF G
B KRB B B vl o B 5 s T H L 7R JaVis
-5 AT Python AR, B 3 81t K15 4.

TEMA e 10°4E Ry Al sl 5057 . S M ]
A Y I 8 B AR R RIS R L RIS Y 3 B R T AR A
T BAEE . R S 44 view_xxx LA (as B) [H] 3
SEANTR B B S OC AR

name_numToString (a=+ (8+8) X36,4)

a6[0735]a

€L—8,8
<————>ﬁ : ] (asP). )

2 R WA G FR A R TR AR L ST 44 A
view_0~view_max, JLH max & REHE K JF 5 1.

Bl 2 SR AT 1 YR IE AR UL 3 i 5 28 415 5
HhELR B AR O SR AL S N AN B RS 9 B 2R AR
AR A AL & K Rb ] 0 A A8 2, g Ao =0 %
614 LA

Analysis Mode 1] State 1 ] name_0 ]
[Simulation Analysis Mode 2 State 2 name 2 ]
Analysis Mode K ] State N ] name_613]

Fig. 2 Structure of image sets
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Table 1 Results of Parallel Scalable Tests on Electromagnetic

Scattering Simulation
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