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In-situ visualization of air flow and sound source for the simulation of sibilant fricative production
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We propose in-situ visualization which performs aeroacoustic simulation and visualization of sibilant /s/ at the same time

without outputting large-scale data to the storage. The visualization system enables to visualize the large-scale simulation

data by plotting images with pre-registered settings at each processor during the simulation. In the numerical experiment,
the cost of large-scale data I/O to HPC storage and the cost of transferring the data from HPC to local PC for in-situ
visualization were reduced compared to those for the previous visualization method. The results indicate that it is possible

to reduce the time of whole process from acquisition of a medical image of /s/ to the aeroacoustic simulation and

visualization of sound source for speech therapy by performing the in-situ visualization.
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Fig. 1 Inssitu visualization processing pipeline.

1. //simulation code

2. float data_array[];

3. float coords[]; // Mesh coordinate information

4. int connection[]; // Mesh connection information

5.

6. init_simulation();

7.

8. while( now_time == end_time )

9. {

10. solver( data_array, coords, connection );

11. insitu_vis( data_array, data_size, coords,
connection, now_time 7J;

12. }

13.

14. end_simulation();

Fig.2 Sample simulation code inserting in-situ visualization function.
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Fig.3 Visualizationof flow velocity magnitude in hexahedral
unstructured volume data using in-situ visualization function.
(a) : time step of 2000, (b) : time step of 20000.
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Table.l Execution time in simulation and visualization processing

Simulation ~ Conversion  Visualization Output

Time 3.051 0203 1782 0219
(sec.)
Ratio
o 58.1 39 339 4.1
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Table.2 Output time of simulation and visualization

Simulation Output Visualization Output
Time (sec.) 2.368 0.219
Data Size(Mb) 66.11 12.0
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