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A Clustering for Ground Nodes of HAPS Network

Ha Yoon Song*

Abstract

High Altitude Platform network systems utilize Unmanned Aerial Vehicle as routers for ground
node communication. For this purpose, geographical clustering of ground nodes must be required. In
this paper, we assume mobile ground nodes over wide area and the clusters composed of ground
nodes are identified. UAVs can be positioned at the point of centroid of clusters. The number of
UAVs are derived from the area size and the number of ground nodes deployed in that area. From
the simulation and application of clustering algorithms, we showed visual clustering results with
dynamic variance of number of ground nodes.
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Area: 40,000 km°2 Max Number of Cluster: 15 Max Number of Nodes: 300 Number of Mobile Nodes: 300 Area: 40,000 km*2 Max Number of Cluster: 18 Max Numberof Nodes: 350 Number of Mabilz Nodes: 350
Max nodes per cluster: 20 Max # of Nodes in cluster[8] : 28 Min i of Nodes in cluster[0] : 16 Max nodes per cluster: 20 Max # of Nodes in cluster[7] : 29 Min # of Nodes in cluster[11]: 9
Number of Cluster : 15 Number of Cluster : 18

Max radious of cluster: 72.50 Km Min radious of cluster: 48.00 Km Average speed of nodes: 0.00 Max radious of cluster: 56.00 Km Min radious of cluster: 34,00 Km Average speed of nodes: 0.00

(¥ 3) 3007 =29 %=7] S8=HE (¥ 5) 35070 2 407 == F7}

Areat 40,000 km"2 Max Number of Cluster: 13 Max Number of Nodes: 250 Number of Mobile Nodes: 250
Area: 40,000 km"2 Max Number of Cluster: 16 Max Number of Nodes: 310 Number of Mobile Nodes: 310 Max nodes per cluster: 20 Max# of Nodes in cluster[7] : 28 Min # of Nodes in cluster[10] : 13
Max nodes per cluster: 20 Max i of Nodes in cluster[7] : 28 Min # of Nodes in cluster[11] : 13 Number of Cluster :13

Number of Cluster : 16

i -
to by B
: P ; K
R Bt &
’ ) * : + +
i + b L.
Max radious of cluster: 85.00 Km Min radious of cluster: 36.00 Km Average speed of nodes: 0.00

Max radious of cluster: 66.50 Km Min radious of cluster: 36.50 Km Average speed of nodes: 0.00

2 A 1
(28 4) 31072 =259 =7} (28 6) 25002 =49 & o



98 CIXIgZ2e =83 =2X H9A HM1=(2008. 3)

Area: 40,000 km'2 Max Number of Cluster: 15 Max Number of Nodes: 200
Maxnodes per duster: 20 Max  of Nodes in cluster[13]: 25

Number of Cluster : 15

Number of Mobile Nodes: 290
Min # of Nodes in cluster[0] : 14
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Max radious of cluster: 61.50 Km Min radious of cluster: 41.00 Km Average speed of nodes: 0.00
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