SHRHBEY RS =27
Journal of The Korea Society of Computer and Information

Vol. 25 No. 11, pp. 83-88, November 2020

https://doi.org/10.9708/jksci.2020.25.11.083

An Efficient Wireless Sensor Network Design considering the

different preamble detection capability

Young-myoung Kang*

*Staff Researcher, Network Business, Samsung Electronics, Suwon, Korea

[Abstract]

This paper proposes a method of applying an advanced preamble detection technology to wireless
sensor nodes and analyzes the trade-off relationship between throughput and fairness that may occur
when sensor nodes equipped with the MIM function compete with the legacy IEEE 802.15.4 sensors.
Sensor nodes employing the MIM capability have more chances of concurrent transmissions than the
legacy IEEE 802.15.4-based sensor nodes, resulting in gains in terms of throughput, whereas the
transmission opportunities of 802.15.4 sensor nodes might be limited due to the additional simultaneous
transmissions of the MIM sensor nodes. The extensive evaluation results performed under a test
environment built using Python program with reflecting the setting value of a commercial sensor node
shows MIM sensor nodes outperform up to 40% over the legacy 802.11 sensors. Meanwhile, it was
confirmed that a balance can be achieved in terms of throughput and fairness by properly adjusting the

concurrent transmission threshold.
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Fig. 1. IEEE 802.15.4 CCA
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(a) PHY Capture : Success at higher SINR (>=10dB). An signal of interest
should arrive within the preamble time of an interference signal.
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(b) MIM : Success at higher SINR (>=10dB). An signal of interest can be
decoded even if it arrives after the preamble time of an Interference signal.

Signal of Interest

Fig. 2. PHY Captuire vs. MIM Capture
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Fig. 3. IEEE 802.11 WLAN frame structure
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II. Related Work

1. MIM in WLANs
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ITI. Adopting MIM in Wireless Sensors
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IV. Performance Evaluation

1. Topology and Settings
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3. Tuning the MIM threshold values
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Table 1. Fairness Index (Mixed case)

Item Before Tuning After Tuning
N =20 0.79 0.84
N = 40 0.61 0.88
N = 60 0.58 0.84
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Fig. 9. System throughputs after adjusting the MIM
Capture Threshold

4. Fairness Analysis
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V. Conclusion and Future Work
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