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STDMA protocol based on fuzzy control and MIMO
for ad hoc networks

LI Jiandong, CAI Xuelian, ZHANG Yu, ZHANG Zhen
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Abstract: In the traditional Space Time Division Multiple Access (STDMA) protocol, the time slot is not
allocated dynamically and the idle slots potentially exist. To address the issue, based on fuzzy logic control and
Multiple Input Multiple Output (MIMO) technology, a novel STDMA protocol (MIMO-STDMA) is proposed.
In MIMO-STDMA, the number of slots and the frame length allocated to a mobile node are determined
dynamically through the judgment and calculation based on regulation of the fuzzy controller. Ultilizing the
reservation and stream control gain of MIMO, in the allocated slots, a node employs full antennas to transmit
data. On the contrary, in the unallocated slots the node reserves the transmission by 4-way handshaking with the
carrier sense. Finally, simulations are conducted to evaluate the performance of the proposed protocol. The results
show that the MIMO-STDMA outperforms the STDMA in terms of throughput and slot utilization.
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1 time slot allocation by fuzzy control (distance to center node, utilization of time slot) ;

2 while (time slot n){

3 If (n==time slot allocated to node U) node U sends data to node V uses all antennas;
4 else{

5 listens channel;

6 if (channel is free) node U sends RTS to node V to reserve channel;

7 else node U keeps quiet;

}

waits CTS;

switch (CTS){

NeliNee)

http.//www.xdxb.net



64 HE8FTHEAKREZZRODRBF R % 40 %

10 case CTS, : node U sends data to node V uses all antennas;
11 case CTS, : node U sends data to node V uses| M/l | antennas;
12 case CTS, : node U sends data to node V uses 1 antennas;

}
13 waits ACK;
14 n++;
}
(2) MW 5LV I3RS AR D AU
1 if (node V received RTS only for itself and heard nothing) {
2 if (RTS==1) node V replies CTS, to node U;
3 else node V replies CTS, to all nodes who send RTS to it;}
4 else node V replies CTS, to inform all nodes who send RTS to it of useing 1 antenna to send data;
5 waits data;
6 if (node V received data successfully) node V replies ACK to transmitting node;
7 else failed transmitting;
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