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Abstract: In this paper, we propose a method to extend an information network to possess high robustness
and efficiency. For that purpose, we introduce a network construction method which increases degree corre-
lation while growing, on node arrangement and link structure based on geographical population distribution.
The result of our numerical experiments with actual population distribution data shows that our method
enhances the robustness and efficiency as the number of nodes increases in our proposed method. We also
conducted an experiment assuming a case where link distance connecting adjacent two nodes is limited in a
space for constructing networks. As a result of the above experiments, the maximum link distance is about
10% when there is no restriction, in order to realize robustness equivalent to a case where link distance is
not limited. Also, that is less than 40%, in order to realize efficiency. It is important from the viewpoint
of technological and economic constraints of link construction that even if the link distance is limited, it is
possible to realize the same performance as when there is no limit.
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Fig. 1 Visualization of GMSQ and RNG based on popula-

tion distribution (mesh data of population distribution:
Tokyo, red: population; the deeper the color, the more
population, node num. of GMSQ: 3,000, green: com-
mon links of GMSQ and RNG, blue: links of RNG only,
black: links of GMSQ only).
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Table 1 Link multiplicity of GMSQ and RNG.

(a) (b) (c) (d)
3,000 | 5,302 | 0.884
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3,000 | 5,363 | 0.869
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10,135 | 19,562 | 0.828
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Fig. 2 Visualization of our proposed model (common param-

eters; mesh data of population distribution: Tokyo,
N, = 3,000, N = 600, IT = 50).
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Fig. 3 Covering population to network size of our proposed

model.
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107} LA § = 0.5, pse = 0.022 o
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deg. k

4 K¥urAi (N, = 12,041, N =2,000, a=0.3)
Fig. 4 Degree distribution of our proposed model
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