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Abstract

For necessary information sharing or operation control via wire-wireless/mobile network connecting of
devices at disaster area in greatest need of attention, an emergency network efficient construction method
quickly connecting nodes within specific range using Delaunay triangulation is proposed. The emergency
network constructed by proposed method shows the same aggregate network length, but does more
excellent performance in term of network construction time the more long max length connectable to
adjacent node as compared with the network by naive method. In experiment of 1000 input terminal nodes,

5 max length connectable to adjacent node, our proposed method enhances 89.1% in execution time
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without network length increase compared to naive method. So our method can go well to many useful

applications as shift construction of communication network of adjacent devices, internet of things and

efficient routing in the sensor network in continuous improvement of communication capability.

» Keywords :

Emergency Network, Delaunay Triangulation, Fully Connecting, Minimum

Spanning Tree, Max Length Connectable to Adjacent Node
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Table 1. Naive Algorithm for Emergency Network
Construction

Process

fullyConnectedNetwork=NULL;

k=0;
for(i=0;iKN; i++){
for(j=i+1; KN; j++){
edge(k) =link(,j);
fullyConnectedNetwork += edge(k++)
}
}
// N is input node number
// Each terminal node has random generated X, v
coordinates
clusterTopology=NULL;

for(i=0; i{fullyConnectedNetwork.edgeSize(); i++))1
if (lenght (fullyConnectedNetwork.edgel(i)){= range)
2 navClusterTopology +=

fullyConnectedNetwork.edgel(i);
}
// range is the max length connectable to adjacent

node
3 navEmergencyNetwork
=buildMinimumSpanningTree(navClusterTopology)
4 result=navEmergencyNetwork:

H 2. 24| A1 0| bt ozl MM oS
Table 2. Emergency Network Construction Algorithm
Using Delaunay Triangulation

Process

delaunayTriangulationNetwork=NULL;

delTri=makeDelaunayTriangulation(N);
for(i=0;i(delTri.edgeSize(); i++){

1 delaunayTriangulationNetwork += delTri.edgeli)
}

// N is input node number

// Each terminal node has random generated X, y
coordinates

clusterTopology=NULL;

for(i=0; i{delaunayTriangulationNetwork.edgeSize();i++))1
if (lenght(delaunayTriangulationNetwork.edge(i)){=
2 range)
delCluster Topology
+= delaunayTriangulationNetwork.edgel(i);
}

// range is the max length connectable to adjacent node

delEmergencyNetwork
=buildMinimumSpanningTree(delCluster Topology)

4 result=delEmergencyNetwork;
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dZEE u), B =Bold Alkehs W §E4 9 E5 1% A £B2x| oF &
st H
E!E o] A4 Aow BAH. Table 5. 1% Cluster Topology Connection Number
Wf 1 2 3 4 5
3. Hi oS A AR metho
Table 3. Construction Time for Emergency Network Proposed 59498 59519 59522 59523 59523
\ragf 1 2 3 4 5 Naive | 2029008| 7554050 | 15702430| 25711396 |36845454
metho
o — 0, — 0, i 0, — 0, — 0,
Proposed 6584 6599 6646 6910 6552 Difference| -97.07%| -99.21%| -99.62%| -99.77% | -99.84%
Naive 2761 11644 22105 38080 60106
Difference| 138.6%| -42.8%| -69.9%| -81.9%| -89.1% Cluster Topology Connection Number
Number EmProposed Naive ==le=Difference
40000000 A -95%
Construnction Time 35000000 1 -96%
30000000 4 -97.07%
Time I Proposed Naive =afe=Change 25000000 -97%
138.5%
70000 150% 20000000 + -98%
60000 100% 15000000 1 2% -99.62% -99%
50000 10000000 - 99 77%  -99.84%
50% -100%
40000 5000000 -
30000 o% 0 -101%
20000 -50% 1 2 3 4 5 range
10000 -100% T2 10. 11X SHAE EEZX| g &
0 || || | 150% Fig. 10. 1 Cluster Topology Connection Number
1 2 3 4 5 range
T8 8. HlA o MM AZE
Fig. 8. Construction Time for Emergency Network T 6. 1&} Ze{AE EZ2x| o Zo|
Table 6. 1% Cluster Topology Connection Length
E 4 AMME Bl 47T 20| \a?f ] 5 5 A .
Table 4. Constructed Emergency Network Length metho
Wf ] 9 3 4 5 Proposed | 8206.34 | 8233.35 | 8241.14 | 8244.67 | 8244.67
metho
Naive | 1339969 | 9882167 |30436729|65589138 | 115760567.91
Proposed | 777.95 | 777.95 | 777.95 | 777.95 | 777.95
Difference| -99.39% | -99.92% | -99.97% | -99.99% | -99.99%
Naive 777.95 | 777.95 | 777.95 | 777.95 | 777.95
Cluster Topology Connection Length
Connecting Length
Length I Proposed Naive ==le=Difference
M Proposed [Naive
Length 140000000 ~ -95%
900 - 120000000 - -96%
777.95 777.95 777.95 777.95 777.95
800 1 100000000 97%
700 1 80000000 -
600 - -98%
500 4 60000000 1 oo, oo
400 - 40000000 99.92%  -99.97%  -99.99%  -99.99% )
300 A 20000000 - ——— 7r S A -100%
200 o
100 4 0 -101%
. 1 2 3 4 5 range
range
02 11. 1A} E2i28 EE2X| oiF Zo|
2] g AHM Ab ofzdat Z1 ' ’
=1 9. o By oEY 20| Fig. 11. 1% Cluster Topology Connection Length

Fig. 9. Constructed Emergency Network Length
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