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Abstract

Wireless mesh networks are appropriate and cost-effective infrastructure for Internet but due to the
limited scalability and capacity, a lot of research has been doing on new ways to improve these
limitations such as optimization of scheduling, routing, etc. In this paper focusing on time division
multiple access (TDMA) method, a new algorithm called ant colony for link scheduling in mesh
networks (ALSM) based on Ant Colony algorithm is proposed which reduces the possibility of collision
to zero by scheduling links. In this algorithm, we will try to size super frames and assign each link to a
time slot in such a way that limitations are satisfied and finally, the end-to-end latency is minimized. In
multi-input multi-output (MIMO) networks, we face two types of interference (weak and strong). In
ALSM, the ant colony has been modified in such a way that the optimal timing of the links can be
obtained by considering these two types of interferences. Our results show that ALSM algorithm can
schedule links with shorter super frames compared to other recent algorithms.
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Figure (1): An example of a possible structure for wireless mesh network [10]
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Figure (2): An example of an MTR wireless network [10]
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Figure (4): An example of interference among nodes [10]
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Procedure ANTCOL
t=1ViLj=1|V]i#] (Initialize trail matrix)
for cycle=1, ncycles
8 =0Vij=1[V],i#]j (Initialize trail update matrix)
for ant=l, nants
X=V,;
K=0;
while X = @ do
k=k+I1;
Cy =0 (Initialize color class k)
F=X; (Initialize set of vertices still feasible for color k)

Select i € F with probability 1/IF|;

Call COLOUR_VERTEX(i.k);

While F = @ do
Select i € F with probability Py
Call COLOUR_VERTEX(i.k);

End While
End while
6]-] = Sij + l/k Vi, j: G = G, i = j; (Update trail update matrix)
next ant
ty = pty + & Vij = LIV]i#j; (Update trail matrix)
Next cycle

Procedure COLOUR_VERTEX(i.k)

X =X\{i}
G =G U {i}
F=F\(Tgy VD) (Where Igjy denotes the set of I's neighbors in F)

[FV] G155 (6 50015y Al o (512 0152 590 (39 i p9801 o5 1(5) JSCb
Figure (6): Pseudo code of ant colony for graph coloring [32]
Path=Find Routing Path(Mesh Network, Traffic) #A set of links for passing the traffic
G=Construct Graph(Path)
Colors=Ant Colony Coloring(G)
Time Slots=Assign Links to Slots(Colors, Path)
DOF(G, Time Slots) #Assigns antenna for transmitting, receiving and interference cancellation

RN

et S8 SLASLD 50 Wigm auple) gl ez 90 (olS ps ysSIl aS s (V) S
Figure (7): Pseudo code of ALSM algorithm
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Figure (8): An example of running the first stage of the proposed algorithm on the interference graph
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Figure (9): An example of running the second stage of the proposed algorithm on the interference graph
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Table (1): Parameters Value of ant colony algorithm
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Figure (10): Comparison of ALSM with other algorithms for link scheduling based on average super frame length (slot)
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