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Abstract:

In this paper, we present the new positioning algorithm of ad-hoc network nodes based on the exchange
of radio signals among nodes. The proposed algorithm is independent of GPS data. In conventional
positioning methods, the location of nodes in a network is estimated in two steps. In the first step, each
node calculates its local location and neighbors based on the Multi-dimensional scaling (MDS) method.
In the second step, the local location of the nodes transforms into a unique global location. In these
methods, the location of the positioned nodes is used as a rotation reference for the next nodes though
this calculated location is not accurate. Also, the Dijkstra method is not exact either and produces errors
which transmitted to the next nodes. Therefore, the positioning error is very high in the final nodes
positioned. In the proposed algorithm, using the optimal algorithm, the estimated locations in the
conventional method use as initial estimates, and these errors reduce so that the whole network reaches
a stable state. The simulation results show that the proposed algorithm can solve the error propagation
problem compared to the MDS algorithm and achieved the appropriate accuracy and stability with the
least increase of overhead and low computational complexity load by mobility of the existing nodes.
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Figure (2): There are three nodes in two different coordinates
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Figure (3): Different steps in the first step of the proposed algorithm
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Figure (9): the location of nodes of the grid network with cross-connection
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Figure (6): Placement of nodes in the grid network and estimated location of nodes by MDS method
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Figure (7): The location of the nodes in the grid network and the estimated location of the nodes by the proposed
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Figure (8): Grid — crossover location positioning error curves
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Figure (9): Placement of fixed and movement nodes in the cross-grid network and estimated location of nodes by MDS Algorithm

ol gy bwgi o )5 (gouulion) cpmesti (350 g Wy )5 (64l )0 I oo g Culi (gve )5 (g 51,8 :(0) S

Figure (10): Placement of fixed and movement nodes in the -grid network and estimated location of nodes by proposed Algorithm
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Figure (11): Grid-crossover grid location error curves
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Figure (12): Placement random nodes in network and estimated location of nodes by MDS Algorithm
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Figure (13): Placement random nodes in the network and estimated location of nodes by proposed Algorithm
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Figure (14): random location error curves
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