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Visual Exploration of Topological Structure for Bitcoin Trading Network

PAN Jia-Cheng, HAN Dong-Ming, GUO Fang-Zhou, ZHENG Wen-Ting, YU Jin-Hui, CHEN Wei

(State Key Labortory of CAD & CG (Zhejiang University), Hangzhou 310058, China)

Abstract: Bitcoin transaction network analysis helps people understand the trading patterns in bitcoin transactions. Bitcoin trading
network is anonymous and large-scale making it difficult for users to gain insight from the entire trading network. A visual exploration
approach for bitcoin trading network is proposed based on topological structure recommendation to support the interactive exploration in
Bitcoin trading network. The key idea of the proposed approach is to generate a vectorized representation for each node, and consequently
a set of similar structures can be easily found upon user intention. The case study demonstrates the effectiveness of the approach in
supporting exploration and analysis of trading patterns of Bitcoin transactions.
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Algorithm: Similar Structure Detection. fe ik 2 )
1: NZ:[] FeR L] *
2: for all njin gs do e
3:  for j=1 to min(k, length(Dis[ni])) . e ﬂ-i-
4 if Dis[n][n]<eand negs then . 0 & ) ]
5: add n;into N e
6: C*:=extract connected compoents from N ) et sl
7:forall CinC*do il
8: if |C|/|gs|<50% or |C|/|gs|>200% then

. P
9: delete C e i i ;
10: else il g
11:  forallninCdo e o HiFe ~—a
12: n':=the most similar node in gs e oo L - [
13: Co[n]=n’ o0 0 4 o ™
14: return order(C*,gs).Co oo © %

Fig.1 Pseudo-code of similar structure detection and the procedure diagram
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Fig.2 System interface design
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Fig.3 A: Heatmap of the bitcoin trading network; B: A high-density area: Highly centralized trading mode;
C: An examplar; D: Structures found by using the examplar
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