THHAL P AP FE
IPSJ SIG Technical Report

Ty FI5720ALMBHRETE

AR B EHE" ER)iEs" EA)IIET  Jean Walrand™

KESLTIHE, 77 4 VEWMEFRA LI LWE A TONEHEE FIEEZIRET 5. ARFEIT Range-free localization (257
BN, &/ — KB MR OB ROZERNTEREEZITI T VI AL THS. &/ — N7 v FRRO b
RaVEFoV T 7o 7%y —3y b= NOHE L, xy BEREZEOYT 777 RIZEIVYE TS, /—FK
X, 77T RCEEND 30T =0 (W) (LB L xy BEOY v B ZIESNT, B OME ZHEE
T 5. ZORETFIENRT 7 4 VEHUC L o TRik &N 5. BEFOZ ORI EAZFIH U2 FiETIE, SEfhva7Z: / — R,
T72bob ) — RREFHE L 2 WIEREEEZ 5T L O REE OSA I BHERENRKE S R 2WERS 50, 7
RFETIEZO X O BB CTHIEND V. KiSCTE, BEFEOT VAU X AOMER L OARMERE O RS
RiZOWTHETS.

Range-Free Localization using Grid Graph
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This paper proposes a new type of range-free localization method based on affine transformation. In the proposed method, nodes
estimate their positions using topology information in a decentralized manner. Nodes extract a subgraph with grid topology and
they assign x-y coordinates to themselves. The nodes on the subgraph estimates their position based on the mapping between the
physical positions and the x-y coordinates of three anchors on the subgraph. This mapping process is described as an affine
transformation. In the existing multilateration-based methods, the estimation error tends to be large in the case of a non-convex
hull deployment, such as a terrain with big regions without sensors. However, the proposed method works well in such a
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deployment. This paper presents the key parts of the proposed method and some simulation results.
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Figure 1

Example of a grid graph extraction
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Figure 2 Example of a subgraph with a void region
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Figure 3 Slippage from the ideal intersections
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Figure 4
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Estimation errors for different anchor selections
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