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In the modern age, wireless communication networks are incredibly energy consuming. For example, BT alone accounts for 1%
of the UK’s total energy consumption [1].

Individual points in a network are called ‘nodes’. Two nodes can only communicate if they both know the structure of the
network, allowing them to compute the best ‘route’ through the network. Network compression is used to represent the
network more efficiently, so that less routing data needs to be transferred, meaning less energy expenditure, and greener
telecommunications.

RESEARCH QUESTION: How big is the smallest compressed representation of the network?

A compression algorithm compresses a network into a smaller binary representation. The smallest possible representation has
length H (n) which we call the entropy of the network. However, the entropy is incomputable, even by our fastest
supercomputers. An estimate based on infinitely large networks H  is available [2], so in our research, we prove for an n user
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In other words, we provide an estimate of the entropy that improves in accuracy as size increases. Here, ¢ is related to the
smoothness of connections, ,B is related to the complexity of the network domain, and d, A and B are constants. Each of the

labelled terms point to a practical way to improve network communication efficiency, which we discuss below.
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e Simple, regular boundaries make compression easier
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Conclusion & Future Work: We have proved a quantitative bound on the optimal compression size of wireless network models.
This allows efficient power allocation to ensure more efficient and greener wireless communications. In future work, we aim to
extend these results to networks of moving devices, and to distributed compression settings.
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