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Abstract: In order to optimize the connectivity of underwater acoustic sensor networks(UASNs) and to improve the
robustness and adaptability of the network topology based on double-autonomous underwater vehicles(AUVs), a topology
optimization mechanism of UASNs is formulated by taking the advantage of the topology optimization idea. After the
inherent law of UASNs topology formation being found, the method for optimizing network topology is proposed, which
eliminates those key nodes by using the triangle principle and can improve the survivability of network regeneration. The
simulation results show that the mechanism can improve survivability of the network effectively about 50 % with the network
coverage loss 8.5 %.
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input: matrix(s;) and A(s;)

output: the category of node s;

2. While(A(s;) not all marked)
{

A; ; + the element of matrix(s;);
/*matrix(s;) is the reachable matrix of

the node s}/

3. if A; ; == 1then
4. put s; into P(s;);
/* put node s; added to set P(s;) */
5. mark s;;
/* the node s; is marked */
6 for each Ay, ; in matrix (sy)
7. {
8 it Ay; == 1then
9 put s; into P(s;);

/* put node s; added to set P(s;) */
10. mark s;;
/* the node s; is marked */
11. }
12. }
13. if P(s;) # A(s;) then
14.  puts; into NoKey_Set;
/* NoKey_Set is the set contain normal
nodes and edge nodes */
15. else
16.  s; is marked as a key node;
17.  puts; into Key_Set;
/* Key_Set is the set of key nodes */
18. if s; € NoKey_Set then

19. Sm < the node of &(s;)

20. remove s; from &(s,,)

21. update matrix() and A() by s,,
22. matrix(s,,) and A(s),, do 1-17
23. if s, € Key_Set then

24. s; i1s marked as a normal node;

/* the edge node won’t generate a new
key node */
25. else

26. s; is marked as an edge node.
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