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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 union_nodes(v1, v2)

1. if (d(vcenter, v1) != d(vcenter, v2) exit 

2. if (p(v1) != p(v2)) exit 

3. Vdisp ← Vdisp - {v1, v2} + {vp (= p(v1) = p(v2))} 

4. Ecand v1 v2

5. vp e = (vp, v) E, v Vdisp e

E’
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function divide_node(v) 

1. if (v ) exit 

2. Vdisp ← Vdisp - {v (= p(v1) = p(v2))} + {v1, v2}

3. Ecand v

4. v1, v2 e = (v1 v2 , v’) E,  

v’ Vdisp e

E’ 
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function add_node_by_dist(d) 

1. if (v Vdisp d(vcenter, v) d)

    exit 

2. v Vdisp d(vcemter, v) = d v l(v)

vadd Vdisp

3. vadd e = (vadd, v) E, v Vdisp e

E’ 
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function delete_nodes_by_dist(d) 

1. if (v Vdisp d(vcenter, v)  != d)  

    exit 

2. Vdisp d(vcenter, v) = d v

3. Ecand 2
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function unroll_nodes() 

1. while (|Vdisp| < max_display_nodes)  

2. v Vdisp d(vcenter, v) = drollup v l(v)

vdivide

3. if (vdivide != null)  

4. divide_node(vdivide)

5. if (v Vdisp d(vcenter, v)=drollup v  = 0)

6. drollup += 1 

7. else return 

function rollup_nodes 

1. while (|Vdisp| > max_display_nodes)  

2.     v Vdisp d(vcenter, v) drollup

    d(vcenter, v1) = d(vcenter, v2) p(v1) = p(v2)

v1, v2

3. if (vu != null) 

4. union_nodes(v1, v2)

5. else return 

algorithm decrease_display_level 

1. v Vdisp d(vcenter, v)<drollup v

l(p(v)) vx v’x

d(vcenter, vx) d(vcenter, v’x)

2. if (vx = null and v’x = null) exit 

3. union_nodes(vx, v’x)

4. display_level ← l(p(vx)) - 1 

5. if (vx = v’center)

6.     if (d(vcenter, v) + dmax_disp < dmax)

7.         add_node_by_dist(d(vcenter, v)+ dmax_disp)

8. unroll_nodes() 

algorithm increase_display_level 

1. if (|Vdisp| = max_display_nodes)  

2. d ← drollup

3.     while (v Vdisp d(vcenter, v) = d

v  = 1)  

4. d -= 1 

5.     vdivide ← v Vdisp d(vcenter, v) < d

            v l(v)

6. else

7.     vdivide ← v Vdisp d(vcenter, v)< drollup

v l(v)

8. divide_node(vdivide)

9. display_level ← l(vdivide)

10. if (vdivide = v’center)

11.     if (d(vcenter, vdivide) + dmax_disp  dmax)

12. delete_nodes_by_dist(d(vcenter, vdivide)

                              + dmax_disp)

13.         unroll_nodes() 

14. rollup_nodes() 
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 5 Java

algorithm change_center_node 

1. vcenter v V d(vcenter, v)

2. d ← v Vdisp d(vcenter, v)

3. if (d > d(vcenter, vcenter) + dmax_disp)

4.     while (d > d(vcenter, vcenter) + dmax_disp)

5.         delete_nodes_by_dist(d) 

6.         d -= 1 

7.     unroll_nodes() 

8. else if (d < d(vcenter, vcenter) + dmax_disp)

9.     while (d > d(vcenter, vcenter) + dmax_disp)

10. add_node_by_dist(d+1) 

11.     rollup_nodes() 

島貫
テキストボックス
－27－



-8-

O(|Vdisp|2)

change_center_node

1 O(|V|)

|V|

O(|V|) + O(|Vdisp|2)

4.

4.1 Java

Java

Processing[5] TRAER.PHYSICS[6]

2

→ 2

→
→

2

5

0

4.2

1

1

10

5.

2

Java 1

[1] G. W. Furnas. “Generalized fisheye views,” Proc. ACM SIGCHI 
'86 Conference on Human Factors in Computing Systems, 
pp.16-32, 1986 

[2] David Auber, Yves Chiricota, Fabien Jourdan, Guy Melancon, 
“Multiscale Visualization of Small World Networks,” infovis, 
p.10, IEEE Symposium on Information Visualization, 2003. 

[3] : “
(1),” , vol.18, no.1, pp.59-65, 2003. 

[4] M. E. J. Newman: "Fast algorithm for detecting community 
structure in networks," Phys. Rev. E vol.69, 066133, 2004. 

[5] Processing. http://processing.org/
[6] TRAER.PHYSICS. http://www.cs.princeton.edu/~traer/physics/ 

E

島貫
テキストボックス
－28－




