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Steiner Tree Movement Control Algorithm for Topology Recovery
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Abstract; A Steiner tree movement control algorithm (SMC) is proposed to improve low success
rate and large movement cost in wireless ad hoc network topology recovery. The SMC computes a
Steiner tree by calling 3STP-MSP algorithm, where the vertices contain all the nodes in the net-
work and the introduced Steiner points. Then the Steiner points are regarded as movement desti-
nations, and some nodes are selected and scheduled to move to these Steiner points. SMC runs it-
eratively until the network is connected. Simulation results show that the SMC not only recon-
nects the network with a success rate 100%, but also decreases the movement cost significantly,
compared with the MST-based PMST-UV algorithm, and that the total movement distance is re-
duced by 37% to 45% and the number of total movement nodes is reduced by 9% to 29%.
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1. Call 3STP-MSP in [8] to build a Steiner tree T of G, with
node set V and transmission radius R;
. Let S denote the Steiner point setin T
. Determine all the cutnodes in each G, of G by DFS';
. for each node u, determine u's important degree p,,

2

3

4

5. p,=0;
6 if uisacutnode
7

8

Py =Py tL;
P,=p,+m, mis the neighbor Steiner points number of uin T.
9.  if uisanisolatenodein G
10. P.=p, L

. for each network partition G,

12 get the matched nodes pair: (u;, s;) = min {d(v,, sj)| d(v;, sj)
where v,€G,, pv,~=0’ and sjES IN
13. foreachs€S

14 u =min{ d(u, s,) | where u,€G,, and s, is matched with «, };
15.  ifnode u exists

16. move utos;

17. if Gisconnected

18 return;

19. else

20. turntostep 1;
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