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ABSTRACT

In wireless sensor networks, geographic routing is known as an efficient method to transmit the data packet
using the location information. Geographic routing relies on two techniques: greedy forwarding and face routing.
Face routing helps to recover from greedy routing fail and is based on the planar graph in which does not cross
each edge. However, the planarization causes frequently short transmission of data packet because it removes
other edges except the shortest one. In other words, since the planarization removes the long edges, face routing
could not exploit the efficient removed edges of communication graph. This problem brings about the excessive
energy consumption of nodes. In this paper, we propose an energy efficient face routing protocol in wireless
sensor networks. This proposed protocol searches the removed edges and transmits them via the edges.
Simulation shows that the proposed protocol is more efficient in terms of energy consumption than the previous

face routing.
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Fig. 1. The method of face routing (x—y—z—k) and the
direct transmission from node x to node k (x—k)
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Fig. 2. Construction of planar graph: (i) Gabriel graph
(GG); (i) Relative neighborhood graph (RNG); (iii)
Localized Delaunay triangulation (LDT)
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Node A:
if (void area & receive the data message) then
if (search the candidate node) then
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Fig. 3. Node A sends to Node C detected by the
control search message
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- wait the control verification message with the
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Node C:
if (receive the control search message) then
- Compare the neighbor node list of node C
with information of control search message
if (is neighbor node list) then
- send the control search message to this
neighbor
- send the control verification message to

)
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Fig. 4. Node C sends to Node E detected by the control
search message and it sends to Node A using the control
verification message
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node A with information of this neighbor
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stop the search activity of next candidate
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Node A

if (void area & receive the data message) then

- wait the control verification message with the
temporary timer
if (receive the control verification message)
then
- Compare the neighbor node list of node C
with information of control search message
if (is neighbor node list) then
- reset the temporary timer and wait
else
- Send the data message to node which sends
the control verification message
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