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ABSTRACT

In the battlefield, it is important to share real-time information and respond immediately between the combat
systems for completing a successful mission. Therefore, strict quality of service (QoS) requirements exist to
ensure real-time transmission of tactical data in tactical sensor networks. Substantial studies on network
resource management for QoS guarantees have been studied so far. However, it is difficult to apply the
existing studies to tactical environments due to the uncertainty in tactical networks. In this paper, we propose
a Time Division Multiple Access (TDMA) scheduling algorithm considering scenarios in which routing paths
change in real-time due to link failure. By simulation using OPNET, we confirm that the proposed algorithm

can guarantee the QoS requirements of tactical data while increasing energy efficiency.
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Algorithm 1 Pseudocode of activated period control

1 = U ;,clm activated |u|]u|| .f every frame ;_'

2 ful frame = 1 to InF do
/* Estimate A, based on maximum likelihood estimation (MLE) */
S A is a average of K successive values using a sliding window */
I for j =1to & do
fi: Aj = the number of packets arrived in (current fime — j) seconds

end for

K
8 A =1 }.:I A
0: /* Caleulate aptimal activated period */
1k I, + 2 |
11: end for

(Y=

T3 4. &% 243t 971 Ao daels
Fig. 4. The proposed slot activated period algorithm
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Table 2. Simulation parameters

Parameter Value
Simulation tool OPNET 18.8
Simulation time 100 s
MAC protocol TDMA
Number of nodes 13
Topology tree-based multi-hop
Frame length 30 ms
Data slot length 2 ms

Traffic generation rate (\) 0.5, 1, 2 (pkts/s)

Delay requirements (Q/) 1000 ms
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