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Abstract: A novel contour mapping scheme based on Bezier curves for wireless sensor networks,
SENS-T, is presented to solve the problem of energy limits in using wireless sensor networks to
monitor environments. The scheme uses contours to represent the distribution of environment at-
tribute value, that is, the contour is divided into pieces of Bezier curves, the shape and the posi-
tion information of each Bezier curve is collected to one deputy node and is reported to the sink;
and the sink uses the nodes coordinates and the received curve information to rebuild the contour
curve. The number of report nodes is determined by the number of Bezier curve segments so that
the traditional method that reports the information of all nodes on the contour is reformed. Simu-
lation results show that the energy and bandwidth of network are saved efficiently by SENS-T,
and a comparison with the traditional method at the same accuracy of counter mapping shows that
the SENS-T saves approximately 45% network energy.
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Input: contour-nodes N;, i€ ¢, a tolerance error €
Output: several control vertices sets P jEC

1: randomly chose a contour node to start

2: while (N#% ,t €¢ ) do

3: Form_Bezier_Curve(N,,xEt —~t+4)

4:  while (N0 s€{)do

5 Check_Nodes(N,, P,,€)

6 if node can be fitted then

7: if node is not a contour-node then

8 send position back to sink

9 if node is a contour-node then

10: update Bezier curve control vertices set P, check

11: the next contour-node N=N+1

12: else send update Bezier curve control
13: vertices set back to sink, and goto compute

Function Form_Bezier_Curve( )

Input: 4 contour-nodes

Output: control vertices set P

1: use 4 contour-nodes to calculate a Bezier curve
2: control vertices set P by using formula (7)

Function Check_Nodes( )
Input: a control vertices set P, a contour-node, and a tolerance error
Output: updated control vertices set P
1: if formula defined in (11) is true then
2: updated set P by using formula defined in (12)
else return false
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