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[ Abstract] In underwater sensor network , most existing repair algorithms of network topology just consider to repair the
connectivity of the network, without taking into account the network lifetime. To deal with the above problems, an
algorithm based on redundancy node selection model is proposed. In this algorithm,a distributed manner is adopted to
select critical nodes after network deployed,in which the redundancy nodes are selected to complete the topology repair
by moving to the position when the critical nodes are failure. Meanwhile, the sleep/wake strategy is adopted to prolong
the network lifetime. Experimental result shows that, compared with Block Movement Repair ( BMR ) algorithm, the
proposed algorithm can greatly reduce the node’ s moving distance, prolong the network lifetime and guarantee delivery
ratio.
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SelectCRnode ()

1. Distance = 2r

2. NodeState = 0

3. Flag = true

4. FOR all neighbor nodes DO

5. Get node i coordinate (x,,y,,z; ) from all neighbor
nodes

6. FOR other neighbor nodes DO

7. Get node j coordinate (X, ,Yy,;,Z,;) from other
neighbor nodes

8. Calculate the distance d between the two nodes

9. IF d > Distance THEN

10. SET backup[i][j] =

11. ENDIF

12. ENDFOR

13. ENDFOR

14.1F backup[i][j] = =1 THEN
15. FOR other nodes DO
16. Get node k coordinate ( x,, y,, z, ) from

other nodes

17. Calculate the distance d, between node i and
node k

18. Calculate the distance d, between node j and
node k

19. IF d, < Distance/2 and d, < Distance/2 THEN

20. SET Flag = false

21. BREAK

22. ENDIF

23. ENDFOR

24. ENDIF

25.IF Flag = =true THEN

26. NodeState = 1

27. insert change state packet to the send queue
28. ENDIF
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MovingEnergy F78 ¥ 2l 7 i 75 B3 2 1 BE &t B {8
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FREAGE P AEAE — B W€ (1 SecondNeighbor,
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Repair Topology(p)

1. IF NodeNeighbor > Redundancy Neighbor

2. Calculate level according node self coordinate

3. IF level = =1 and nodeenergy > Energy Thread THEN

4. SET NodeState =2

5 insert change state packet to the send queue

6. EISEIF level > 1 and level < 10 and nodeenergy >
EnergyThread THEN

7. Computing wait time

8. IF(receive packet from upper level or wait time arrival)

9. SET NodeState =2

10. insert change state packet to the send queue

11. ENDIF

12. ELSEIF level = =10 and nodeenergy > EnergyThread THEN

13. Computing wait time

14. Wait until wait time arrival

15. SET NodeState =2

16. insert change state packet to the send queue

17. ELSEIF p has been forwarded THEN

18. Drop p

19. ELSE

20. insert p to the send queue

21. ENDIF

BRI TUARYRUR R

RnodeSchedule(p)

1. Get critical node’ s coordinate (x_,y,,z,) from p

2. Calculate range satisfy moving

3. IF NodeState = =2 THEN

4. IF current node’ s coordinate in the range and node

energy > MovingEnergy THEN

5 Move to the destination

6. Send move package to failure handler node

7. ELSE

8. Make the node to sleep until it receive wake up
package

9. ENDIF

10. ELSEIF SecondMove = =true and current node’ s coordinate

in the range and Node Neighbor >Second Neighbor THEN

11. Move to the destination
12. Send move package to failure handler node
13. ENDIF

14. ELSEIF p has been forwarded THEN
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15. Drop p

16. ELSE

17. insert p to the send queue
18. ENDIF
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