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(57) Abstract: The present invention relates to a multi-hop relay wireless power transmission system comprising a source node, a
plurality of relay nodes which simultaneously beamform power and information by using a multi-hop method, and a destination node,
wherein each of the relay nodes includes: a reception unit which receives an RF signal of the source node; a control unit which splits
power and information from the received RF signal at a power split (PS) ratio or a time split (T'S) ratio for energy harvesting (EH) and
information decoding (ID), and a transmission unit which sequentially beamforms the power and information split by the control unit to
a next relay node, and the control unit selects a next relay node that may be routed by the shortest path having the maximum channel gain
and the minimum number of nodes according to energy and rate constraints, by using inverse average inter-node channel gains (IAICG).
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repeat
wy < Initialized
Calculate O*

Calculate [ak]f | “k+1 =0, oy
Update wy = T x ”a*”
until Ql* converges
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Algorithm 2 Routing Algorithm Based on the DA

Set the source node, the destination node, and the graph
matrix, G with inter-node inverse average channel gains
(i.e., gji = 1/|hk|? with by = E[Hk])
for each vertex v € G do
gjilv] = 00, and set previous g;[v — 1] =undefined
Set gji[source] = 0, and let Q =G
while Q # @ do
Setu =vin Q with smalilest gy ]
Remove u from Q
for all v € neighbor[«] do
if gji[v] < gji[u]+inter-dist(x, v) then
distgj;[v] = distgji[u]+inter-dist(u, v)
Let previousgj[v] = u
end if
end for
end while
end for
Calculate Eéz with returned indexes from the for loop
if Egz < Ep, ingx then
Use selected nodes for transmission
end if
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