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A Route Planning Method Using Cost Map for Mobile Sensor Nodes

MASAKI NAKAMIYA, ! Yasur KisuiNo,? Tsutomu TERADAT!
and SHOJIRO NisHIO!

In this research, we propose a route planning method for mobile sensor nodes using cost
map. The proposed method achieves a novel path planning that can solve several practical
problems in previous works: the limitations of sensing area, barricades on nodes’ path and
restrictions on nodes’ movements. We propose a method to define the sensing area as four
parameters to deal with many kinds of sensors and a route planning method using cost map.
The method can find the path that has the lowest energy consumption. Furthermore, we
compared the proposed method to A*algorithm which is one well-known route planning al-
gorithm. We also implemented prototypes of sensor nodes to verify our algorithm in the real
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environment.
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Fig.1 Assumed environment.
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Table 1 The limits of the sensing direction of the sensors.
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Fig.2 Model of sensing area.
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Fig.6 An example of field map.
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Table 2 Parameter of sensing model.
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Fig.8 Assumption of fieldmap.
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Table 3 Power consumption vs. barricade arrangements.

oooo oo ooo

oooo Ax 416.8 [J] 493.9 [J] 250.6 [J]
3x 3 | 343.7[J] (18%) | 416.4[J] (16%) | 228.4[J] (8.9%)
5x5 | 334.1[J] (20%) | 412.6 [J] (17%) | 227.4[J] (9.3%)

gooog Ax 251.1[J] 366.0[J] 148.1 [J]
3x3 | 164.1[J] (35%) | 225.9[J] (38%) | 117.0[J] (21%)
5x5 | 151.1[J] (40%) | 194.8[J] (47%) | 108.1[J] (27%)
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Table 4 Power consumption vs. barricade arrangements.
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Fig.16 Tank type node.
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Fig.17 Mounting result by the proposed algorithm.
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Table 5 Comparison of power consumption.
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Table 6 Score calculation steps vs. width of field maps.
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