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Abstract:
Long-distance wireless transmission for IoT is technically challenging. Wireless communication is
broadcast in nature, and wireless signal is propagated and decayed over distance, and interferes
with each other. To enable long-distance information exchange, it is sensible to construct a
multi-hop bidirectional wireless pipeline, so wireless devices can use lower power with less
interference to relay for each other, achieving a higher spatial capacity. However, multi-hop
wireless transmission has suffered from the curse that the throughput and reliability degrade
quickly when the number of hops increases, due to mutual interference and inefficient resource
management. Abandoning the traditional approach that the physical (PHY) layer deals with
point-to-point transmission only, we let the PHY layer be adaptive to network topology and
traffic. Following this line of breakthrough, we proposed a multi-hop physical-layer network
coding (MPNC) solution to create a wireless bidirectional pipeline that can maintain an
end-to-end (e2e) scalable throughput regardless of the distance while the e2e error rate
increases merely linearly w.r.t. hop count.
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