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A New Interactive Graph-based Visualization Method
for Large-scale Clustering Analyses
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T Graduate School of Systems Engineering, Wakayama University
T Faculty of Systems Engineering, Wakayama University

This paper presents a new interactive graph-based visualization method for large-scale clustering analyses.
Generally in graph-based visualization, the number of nodes and links seriously increases as the size of data
becomes large, which results in overcrowded graphs with lots of nodes and links. To avoid the problem, we
propose a new method which keeps the number of nodes and links while changing view levels between general
view to see highly clustered nodes and the detailed view to see each element of data. The novel feature of our
method is that we can explore the whole clustering result with our real-time operations in our viewer. To realize
such interactive viewer, we present data structure and algorithms to make real-time changes of graph shape within
a short time not to have users feel any stress. We also implement such viewer and make evaluation about user
operations.
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function unroll_nodes()
1. while (|| < max_display_nodes)
2. VE Vi 53 dVeeners V) = dotip TH D VD 5 B, 1(v)
WD — B Vaiice 1S
if (Vaivige = null)
divide_node(Vaiid)
if (VE Vigisp 22 d(Veenters V)=drotiy T D v DI =0)

dmllup +=1
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else return

function rollup_nodes
1. while (V| > max_display_nodes)
2. VE Vi 7 d(Veenters V) Z ooty P 9 5,
d(Veenter, V1) = dVeenter, V2) 732 p(vi) =p(v2) &
W7=T v, vo RS
3. if (v, I=null)
4. union_nodes(vy, v»)

5. else return
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algorithm decrease_display_level
1. VEViip 7> d(Veerters V)<drotip THDH v D 5 5,
Ip(W)DIRKR E 72D v & 2 DI v, &8RS
(2720, d(Veerter, Vi) = d(Veerter, V')
if (vx =null and v’ = null) exit
union_nodes(Vvy, V'x)
display_level < I(p(vy))-1
if (Vx =V’ center)
if (d(Veenters V) + dnax_disp < Gimax)
add_node_by_ dist(d(Veenters V) dmax_disp)

8. unroll_nodes()

NS kWD

algorithm increase_display_level

1. if ([Vaip| = max_display_nodes)

2. d < dioup
3. while (VE Vi, 2> d(Veener, V) =d TIH D
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