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Routing and Media Access Control Schemes

for Collision Avoidance in Wireless Sensor Networks

AKIRA N1INOMI, KATSUHIRO NAITO, KAZUO MORI
and HIDEO KOBAYASHI

Wireless sensor networks consist of small sensor nodes. Resource of wireless
sensor nodes is limited. Therefore, a simple protocol is suitable to implement
on real sensor nodes. Moreover, bandwidth of communication device for wire-
less sensor networks is limited. Additionally, a lot of sensor nodes transmit
data packets at same instant according to correspond event detection, periodic
timer, data collection query from sink nodes. Hence, packet collisions tend to
occur in sensor networks. In the proposed mechanisms, we propose a simple
routing protocol that exchanges routing information between neighbor sensor
nodes. Moreover, we employ an original frame structure that separate transmis-
sion timing for different purposes of packets to reduce packet collisions. From

the simulation results, it is shown that the proposed mechanisms can achieve a
reliable wireless sensor networks with a few numbers of control packets.
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Fig.2 Sensor node location.
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Fig.3 Route construction process.
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Table 2 Simulation conditions.

Simulator Qualnet
Simulation time 24 [h]
Simulation trial 100 [times]
Field size 1000 x 1000 [m]
Number of nodes 50 - 300 [nodes]
Node placement uniform

Node mobility None

Wireless device IEEE 802.11.b
Transmission rate 2M [bps]
Transmission range 370 [m]
Propagation model Free space
Wireless environment AWGN

Data transmission interval | 360 [s]

TFrame 60 [s]

The 10 [s]

Then 10 [s]

Tpata(n) 4 [s]

Tack(n) 4 [s]

Maximum hops N 10 [hop]
Lifetime of route 600 [s]

Ack(SN 4),

2 hop nodes

Ack(SN 9),

Data Slot for
1 hop nodes

ACK Slot for
3 hop nodes
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Fig.5 Data and Acknowledgement transmission.
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