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Protocol implementation for simultaneous signal continuation acquisition

of industrial plant machine condition in wireless sensor networks
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Abstract: Wireless sensors, installed on machinery, and Time Division Multiple Access (TDMA) transmission make an ideal
system for monitoring machine conditions in industrial plants because there is no need for electronic wiring. However, there
has not yet been a successful field application of such a system, capable of continuously transmitting data at sample rates
greater than 100 Hz. In this research, a TDMA network protocol capable of acquiring data from multiple sensors at sample
rates greater than 100 Hz was developed for field application. The protocol was implemented in a single cluster-star topology
network, and the system was evaluated based on the node number and transmission distance. Network simulator 2 (ns-2) was
used for a real field simulation. Non-TDMA and TDMA protocol cases were compared using four sensor nodes. In the cases
of 20-s and 40-s transmission times, there was little difference between the reception rates of the non-TDMA and TDMA
systems. However, the difference was much greater when using a 60-s transmission time.
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Figure 2: Simulation topology map
Table 1: Simulation parameter and value
Parameter Value
Network gird (0, 0) x (10, 10)
Base station 0, 0)
Simulation time (seconds) 3,600
Eqrec 50 nJ/bit
Efriss'—tzm-p 10 pJ/bit/mz
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Figure 3: Result of three nodes simulation
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Table 2: Result of 4 nodes experiments
Total Total
Transmission| Receive
Packet Packet

1164 1,061

618 603

4472 4182

1197 1194

5318 2981

1775 1770

Average
Packet per

Average

; { Receive
Period Time

Ratio

Sample

Condition
speed

Second
5820
3090

11179
2993
88,63
29.58

per Packet
1455 ms
773 ms
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