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ABSTRACT

Several protocols which are based on tree topology to guarantee the important metrics such as energy
efficiency in sensor networks have been proposed. However, studies on the effect of topologies in sensor
networks, where base node has a high mobility, are very few. In this paper, we propose a minimum Wiener
index tree as a suitable topology to the wireless sensor networks with high mobile base node. The minimum
Wiener index spanning tree problem which aims to find a tree with minimum Wiener index from a given
weighted graph was proved to be NP-hard. We designed a branch and bound algorithm for this problem. To
evaluate the performance of proposed tree, the comparisons with minimum spanning tree in terms of transmission
distance, energy consumption during one round, and network lifetime was performed by simulations. Our
proposed tree outperformed in transmission distance and energy efficiency but underperformed in lifetime.
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typedef struct _node {
int level; /AFel-EkER| oA 2] 4
int T[N]; //3 =le]
double low_bound; //80 =48] 8184t
! node
Begin
node a9 *7\3k
up_bound <« wiener_index(SpanTree(G));//GS]
AR ER]E Al 2] At Akt
insert(PQ,a);
while(lempty(PQ)) do
a — del(PQ);
if(a.low_bound<up_bound) then
b.level < a.level + 1
for i— 1 to N+1 do //NULLS %33} 7}
R 2E R
b.T(b.level] < i;
if(e}33t &) thenf/AlolZel $13, NULL
o] #h}
if(b.level=N)then
w < wiener_index(b);
if(w>up_bound) then
up_bound « w; [iAHgk 7441

MWT—bT, 2 734
else then
b.low_bound = Bounding(b);
if(b.low_bound<up_bound)then
insert(PQ,b);

end while
End

Function Bounding
Input: node b
Output: 3133k bound

Begin
bound— 0.0,
b.T[blevell7H]2] AHEE ol HEIE =)
for(7} FEKE) do
bound— bound + ZJEXIE WF- A7k Az,
for(e1212] & Al]) do
bound— bound + A7} 34 A=),

End
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