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Abstract This paper focuses on the potential field-based routing scheme developed for wireless
multihop networks, emphasizing the exploration of the previously proposed virtual node concept to
address network hole problems in dynamic network environments. Previous studies have demonstrated
the superior performance of integrating the virtual node scheme into this routing strategy under
network hole scenarios, but they have not addressed dynamic network conditions. This study directly
considers dynamic network changes such as link failures or node breakdowns, validating the
adaptability of the potential-field routing scheme integrated with the virtual node concept. Performance
evaluations using the NS-3 simulator are conducted to demonstrate its improved adaptability to dynamic
network change situations, compared to conventional approaches. This study highlights the significance
of exploring new applications of the virtual node concept for effectively managing dynamic network

changes in real-world scenarios.
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(:[ )< Area covered by transmission range of boundary node
«—» : Maximum transmission range of boundary node
: Quadrant within transmission range where neighboring nodes are located

A : Boundary node calculating potential value

< Meighboring node located within transmission range

o : Virtual node placed in area where no neighbaring nodes exist

. 2 Triangle formed by boundary node, neighboring node, and virtual node
required for potential value calculation

« Direction of packet induced by virtual node

[Fig. 1] Virtual node scheme diagram
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