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A Proximity Detection Algorithm in Distributed Environment
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Abstract: A proximity box based detection algorithm is presented to improve the efficiency of proximity detecting in dis-
tributed environment . Proximity detection is to find each pair of friends such that the distance between them is within a given thresh-
old. Servers in Location-Based Services are likely to be the bottlenecks in large scale proximity detecting, therefore, the state-art-of
proximity detection methods are designed with the goal to reduce the server load. In this paper, we propose a detecting method based
on proximity box instead of the Euclidean distance or the shorted distance, thereby improving the processing efficiency of the sys-
tem. At user client,an adaptive method with the road map information is introduced to predicting the user’ s security moving zone
for reducing the message exchange between the client and server. The detailed steps of the proximity detection algorithm are given
and approaches to deal with suspected proximity user are discussed. An indexing algorithm for moving users and proximity relations
between friends is also discussed. The experimental results indicate the algorithm is effective in a real city map. The results also
prove that proposed index algorithm can significantly improve the overall efficiency of the system.
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Algorithm 1 Proximity detection on server
1:initialize two-level heaps

2:receive updates from the useru;

3:for each friend pair(u;, u,»)inu,?s friend list do

4: if(e; <e)

5 if proximity( u; , u;) then

6 refresh two-level heaps with u; and uji trigger time
7: else

8 if proximity( uj, u; ) then

9 refresh two-level heaps with ujy-s trigger time

10:  else

11: if proximity( u;, u;) then

12: refresh two-level heaps withu; and u/"s trigger time
13: else

14 if proximity (u; , uj)then

15: refresh two-level heaps with u;s trigger time

16: upon every time stamps:
17:  check global _ queue

18:  notify users u; with a proximity message if necessary
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