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Abstract

In this paper, we consider the following
scenario: an interference-free multicast tree is
required to be deployed on a battery-powered
multi-channel multi-radio wireless mesh net-
works, so that a video stream can be delivered to
several destinations where a number of clients
may subscribe the stream simultaneously. For
various multicast routing problems studied on
the battery-based ad hoc wireless networks, the
traditional design aim is to maximize the
life-time of the network. In our problem, howev-
er, we are required to maximize both the
life-time T and the number serviced clients
N at the same time. Given one unit of profit per

second per client, it would be more reasonable to
maximize T = N instead of T for the owners of
networks to have maximum profit. Hence, to
support this business model, a term called profit
which is defined to be T =N is used as the op-
timization goal for constructing the multicast
tree. A genetic-based algorithm is devised in this
study to solve this problem. According to our
experimental results, the GA-based approach can
significantly outperform the other previously
proposed methods.
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Input: G(V, E), destination set M ={ v |v € V, de-
mand(v) > 0}, gateway node s;

1. Make G(V, E) being a directed graph by re-
placing an undirected edge with two oppo-
sitely directed links;

2. Starting from the gateway node s, a
breadth-first traversal procedure is called to
assign each node a level value;

3. A backward link (u — V) is deleted if level(u)
> level(v);

4. Compute load value for each node by calling

Load_computation(G) procedure;

5. Set N = number of feasible multicast trees in
one population;

6. Let 1 = @ be the initial population set ;

7. for (i=1to N){

8. I=1 U Random_Tree(G, M, s);}

9. compute profit # for each tree in I;

10. Let S=1, Thest= @, npest = 0, counter = 0;

11. Let padenote the mutation probability ;

12. Let threshold denote the maximum genera-
tions during which no improvement is made;

13. for (i = 1 to max_generations) {

14.  S=select the best N trees from S by #;

15. 1=0,;

16. for(k=11to N/2) {

17. randomly select two trees tiand t2from
55

18. {t,tz2}= CrossOver(ti, t2);

19. t=1 U{4,tz};

20. }

2. S=Surw
22, for(k=1toN *pa){

23. randomly select atree t from S ;
24, t= Mutatlon(t)

25. S=Sut;

26. }

27.  compute profit 5 for each new tree in S ;
28.  Tp= the tree with the largest value of #,in

S ;
29.  if(ybest<n, ){
30. Tbest =7, : Thest = Tp;
31. counter = 0; }

32.  else if(counter > threshold) break;
33.  else counter + +;
34.}

35. output Thest;
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1. LetmaxLevel = max,, level(u);

2. Let load(u) =demand(u), for each

leaf-nodeu € V;
For(l1=maxLevel;1 > 0;1=1-1){
For (each node u with level(u) =1) {
If(node u is adjacent to node u){
If( level(v) < level(u) ) {
load(v) = load(v) + load(u); }
Else if ((level(v) == level(u)){
load(v) = load(v) + demand(u);}
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Input: G(V, E), M ={v|v € V;demand(v) >0},s;

1. Make gateway s be the root of tree T = {7,
E};
2.V ={s}, E = 0;
3. while (true) {
L={(uwuev,weV -7V}
while(L # 8){
For each link (u,w) € L {
p=loadW) / ¥(x, yyesload(y) ;}

select a link (u, w) € L based on p;
allocate an interference-free channel a to

link(u, w);

10. if(la= @) {L=L—-{(u,w)}; }

11. else{

12. V=V u{wk

13.  E = E u{uw}k

14. break; }

15. }

16. if(L= @) returnT;

17. if(M S V)return T;}
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Input: channel-allocated tree t1and to;

1. Randomly select a common internal node q
from t1and tz;

2. Randomly select link (g, x) in t1, and link (q, y)
in tz;

3. swap the sub-tree root at x and the sub-tree
rooted at y;

4. Reallocate interference-free channels to these
two sub-trees in a top-down fashion, and de-
lete those links with no channel allocated.

5. return tiand t2;
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Input: A channel-allocated tree t;
1. LetL={(u,w)lu € t,w&t; load(w)>0};
2. for (each link I € L){
3. for (each channel # allocated to I){
4, t=t+ {1} -{h/h € t hinterferes with
I}
5. if(profit(z) > profit(t)) t = 7;
6.1}

7. return t;
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