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Abstract

‘We introduces a system that enables fast and effective visualization of natural disaster data such as typhoons, tsunamis, floods, and
flooding to help make informed decisions in disaster situations. Data containing disaster information consists of a few hundred
megabytes to many tens and hundreds of gigabytes, which can not be handled by a PC. This system was implemented in the
form of a client-server based service to generate and output results from high-performance servers. The server in a built-in,
high-performance cluster handles client requests and sends the result of visualization to the client. Clients can receive the results
in any form of images, videos, or 3D graphic model by specifying a desired time frame, effectively viewing the results with a
user-friendly GUL
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Figure 1: System architecture overview
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Table 1: System organization

Model Function
- Users can use the client to view
Client their desired visualization results
- Unity3d-based clients
- Connect client and visualization
clusters
Server

Perform functions such as data

exchange and search
Storage connectivity with earth

environment data

- Development of CPU + GPU vi-
sualization algorithms based on
multi-core and many-cor for high
quality and high-speed rendering

Visualization Cluster
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Table 2: Parameters for data access

Contents Example
Start date of data to be visualized | 2008010100
End date of data to be visualized | 2008010120

Type of input data 10
Types of output results 100
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Algorithm 1 Master pseudo code

1: n < Number of processes
. time < Total time interval
: for time ¢ do
Split area by the number of slave nodes
m < Number of divided areas
for task m do
After inserting it into the work queue, it is passed to the
slave nodes in sequence
8: end for
9: while m # 0 do
10: Store the results received from slave nodes in memory
11: m=m—1
12: end while
13: After collecting the received results, save the visualization
result
14: end for
15: for process n do
16: Notify slave nodes that the operation is finished
17: end for
18: Generate final visualization video

N RN
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Algorithm 2 Slave pseudo code
1: Saving information from visualization description files
: Wait for job order
: msg < Command received from master node
: while msg != Work complete do
Perform visualization algorithm after extracting data
Send results to the master node
: end while
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Figure 2: Data partition by master process
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Figure 3: Typhoon data rendering results with marching cube algo-
rithm
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Figure 4: Raycasting of pressure values in typhoon data
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Figure 5: Creating terrains of the Imjin river basin
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Figure 7: subwatershed visualization result
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Figure 9: Initial scene for Imjin River visualization
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Figure 8: Client GUI for setting time range
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Figure 11: Time-varaying typhoon data visualization
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Figure 12: Visualization of the typhoon model
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Table 3: Experimental environment

CPU Intel ® Core™ i7 3.40 GHz
Memory 16.0 GB
VGA NVIDIA GeForce GTX 770

6.1 PA/ZA7HAE A A

124t 7HA 8t P AIES ARSI Gl E2 nh S E
FAY T A S ARgetglen], gl o] tel 7HA gk
St ARbe SAsHAT & AZE ZEA 0] 347091 B ]

Bl o] 2 o] ol Aed-S AAlstGIeh Hel 242 gt A3
g Hol Afe g 1T AFE S S AHE ARSSHA] &
SFAL B Aol Qe 4709 5 ARSI 2 B0 A5

b5, ) o) of
£ o

T 49} ot
B 50 go] yE o & st Seo]H L =rt g A7 7HA
o] glolE]E Y A LS Aot AT Haf 1485271 £ Q5
A=}

gom, 2 24t E Helohe uhAEH L E O] 48 A2 oF
3.28%7F £ QF 9T} B 6= AA

AZIZEA O iRt 7FATRE A
Ae] A7He Agg ATto|t). JHX 5 GnE]EL npyFHE, B

-28-



Table 4: Slave node environment

CPU  Intel® Core™ 2 Duo E8500 3.16GHz
Memory 6.0 GB
VGA NVIDIA GeForce 9600GT

N
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Table 5: Master, slave node task processing time
Node

Time(sec)

Slave node
1.48

Master node
3.28

Table 6: Job processing time based on number of nodes
Node 1 2 3 4

20.54 18.01 1537 13.74

Time(sec)
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Table 7: Time performance of marching cube (ms)
threshold | CPU | GPU

Iso 40 312 | 62.61

Iso 120 218 | 81.25

Iso 200 116 | 52.88
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Table 8: Raycasting rendering speed (fps)
Resolution | FPS
2562 74.30

5122 68.56
10242 61.02
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