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1 Star-based WSNs

Monitoring environmental conditions like air quality or wildfire risk is crucial, and Wireless Sensor Networks
(WSNs) offer a promising solution. But designing efficient and reliable WSNs presents challenges, particularly
in balancing low-power consumption with robust data transmission – a key concern in the realm of Internet of
Things (IoT) [7].

Star-based Wireless Sensor Networks (WSNs) have emerged as a popular approach for environmental mon-
itoring, exemplified by Lazarescu et al.’s wildfire detection system [4]. These networks resemble constellations,
with individual sensor nodes dispersed like stars and transmitting data to a central gateway node, analogous
to a central star. This architecture prioritizes reliable communication, particularly crucial in scenarios like
wildfire detection, by utilizing dedicated radio channels within the unlicensed Industrial, Scientific, and Medical
(ISM) band [6]. The central gateway node acts as a hub, collecting and buffering data from all sensors before
forwarding it to a remote server via the internet.

Building on this concept, Shah et al. designed a similar system for environmental monitoring, but with sen-
sors directly connected to a computer through a dedicated transceiver pair [6]. This simplifies data visualization
and sharing, but lacks the centralized structure of the previous approach.

While Star-based WSNs shine in terms of simplicity and ease of deployment, they face limitations. Scaling
them up for wider coverage can be challenging [5]. Additionally, research by Shrestha et al. suggests that Mesh
networks, with their interconnected nodes and redundant data paths, may offer superior reliability, especially
when individual nodes fail [1].

Therefore, choosing the right WSN topology for environmental monitoring requires careful consideration.
Simplicity and ease of deployment offered by Star networks might be ideal for smaller, controlled environments
[2]. However, for expansive or critical monitoring applications, the enhanced reliability of Mesh networks may
be the brighter star to follow [3].

1



References

[1] A. Shrestha and L. Xing, “A performance comparison of different topologies for wireless sensor networks,”
in 2007 IEEE Conference on Technologies for Homeland Security, May 2007, pp. 280–285. doi: 10.1109/
THS.2007.370059. [Online]. Available: https://ieeexplore.ieee.org/document/4227822 (visited on
01/31/2024).

[2] C. Alippi, R. Camplani, C. Galperti, and M. Roveri, “A robust, adaptive, solar-powered wsn framework
for aquatic environmental monitoring,” IEEE Sensors Journal, vol. 11, pp. 45–55, 2011. doi: 10.1109/
JSEN.2010.2051539.

[3] S. Han, X. Zhu, A. Mok, D. Chen, and M. Nixon, “Reliable and real-time communication in industrial wire-
less mesh networks,” 2011 17th IEEE Real-Time and Embedded Technology and Applications Symposium,
pp. 3–12, 2011. doi: 10.1109/RTAS.2011.9.

[4] M. T. Lazarescu, “Design of a WSN platform for long-term environmental monitoring for IoT applications,”
IEEE Journal on Emerging and Selected Topics in Circuits and Systems, vol. 3, no. 1, pp. 45–54, Mar.
2013, issn: 2156-3357, 2156-3365. doi: 10.1109/JETCAS.2013.2243032. [Online]. Available: http://
ieeexplore.ieee.org/document/6472115/ (visited on 02/06/2024).

[5] A. Boukerche and P. Sun, “Connectivity and coverage based protocols for wireless sensor networks,” Ad
Hoc Networks, vol. 80, pp. 54–69, 2018. doi: 10.1016/j.adhoc.2018.07.003.

[6] J. Shah and B. Mishra, “IoT-enabled low power environment monitoring system for prediction of PM2.5,”
Pervasive and Mobile Computing, vol. 67, p. 101 175, Sep. 1, 2020, issn: 1574-1192. doi: 10.1016/j.
pmcj.2020.101175. [Online]. Available: https://www.sciencedirect.com/science/article/pii/
S1574119220300560 (visited on 02/06/2024).

[7] D. Hemanand, D. S. Jayalakshmi, U. Ghosh, A. Balasundaram, P. Vijayakumar, and P. K. Sharma, “En-
abling sustainable energy for smart environment using 5g wireless communication and internet of things,”
IEEE Wireless Communications, vol. 28, no. 6, pp. 56–61, Dec. 2021, Conference Name: IEEE Wire-
less Communications, issn: 1558-0687. doi: 10.1109/MWC.013.2100158. [Online]. Available: https:
//ieeexplore.ieee.org/document/9690149 (visited on 01/31/2024).

2


