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2.  

A. The Network Model 
We consider a WSN modeled as a graph G(V; E) where V 

is the set of nodes including the sink, and E is the set of edges. 
Two nodes in V has an edge in E if their Euclidian distance is 
smaller than the communication range. We assume that all the 
nodes have data to send to the sink, and because of the multi-
hop nature of WSNs, the nodes that are far away from the sink 
must transmit their data through a multi-hop path. The 
intermediate nodes will merge all the received data with its own 
to produce a single out going packet. We call this aggregation. 

We assume time is slotted and each node will get a time slot 
assignment to transmit its data. In a data aggregation round, 
each node transmits only once. We consider the collision 
model as indicated in [3]. If a node  is in 
communication range of two other nodes  and , 
and  and  transmit their data (not necessarily intend to 
transmit to ) at the same time slot, then  cannot receive 
either of the packets. 

B. Problem Statement 
We refer to an aggregation schedule as the assignment of 

transmission time slots to all the nodes in the network. A valid 
schedule must avoid any collisions between the transmissions. 
The total number of time slots needed is called aggregation 
time. The aim of this work is to construct a schedule that 
minimize the aggregation time. 

3.  

A. The Minimum Aggregation Time 
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We can see that MAT somehow reflects the aggregation 
time toward the node. Therefore, a node with higher MAT 
value should be treated with higher priority during a scheduling 
process. We first construct a simple shortest path tree (SPT) 
given the network, and calculate MAT for all nodes based on 
the SPT. Those MATs will be used in the scheduling process. 
Note that constructing an SPT is just for the MAT calculation. 
In the scheduling process, the SPT is completely removed, and 
the scheduling process starts with the original network 
topology. 

B. Scheduling algorithm 
We propose a top down aggregation tree construction as in 

Algorithm 1. Initially, the scheduled set consists of the sink 
node only (line 1), and the non-scheduled set consists of all the 
remaining nodes. The algorithm goes iteratively by time slot, 
starting from time slot  (line 3), and  increases until 
all the nodes are scheduled. In each iteration, corresponding to 
a specific time slot, the algorithm identifies the set  of links 
between S and NS. The  is basically the link candidates that 
can be scheduled at time slot t. Then among , we find the 
maximum number of links that can be scheduled collision-
freely (line 8). 
 

 
The function named MAT-based matching (Algorithm 2) 
greedily selects the link one by one based on the degree of 
conflict it causes to other links in the set C. If there are several 
nodes with the same degree, we break the tie by their MAT 
values. 
 

 
 

4.  
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