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Node selection algorithm in cooperative positioning

CHANG Qiang, HOU Hongtao, LI Qun, WANG Weiping
(College of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract; Cooperative positioning refers to a new positioning technique that receivers share critical positioning information with each other by

communication system so as to achieve relative localization. The receivers estimated their position with available secondary nodes which included the

localized neighbor receivers and the visible satellites. The cooperation of receivers resulted in the increasing of the available secondary nodes for

position estimation, so the calculated amount and the computing time were increased. With the increasing of available secondary nodes, the receivers

may fail to estimate their position in real-time. A new node selection algorithm called improved quasi-optimal node selection algorithm was proposed.

The nodes to be selected obtained an importance value by calculating the unit vector differences between nodes, and the ones with the maximum

importance value were selected as the secondary nodes in each iterate. The new algorithm was compared with four typical node selection algorithms.

Simulation result shows that the nodes selected by the proposed algorithm are very close to the ones selected by the optimal algorithm, but the former

algorithm costs less time. And the comprehensive performance of the new algorithm is better than the typical node selection algorithm.
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Alg. 1 Improve Suboptimal node selection algorithm

0:k =1, Initialize N,s,m

1; InitializeN” ,P** iC NP S = ¢

2. Select the first node Sf"k)l :
1) : Calculate J';‘kwith Exp. (6),iC N
2)J8 = max, (J7 S i)
3)8,h =8 eN,’,

delete S from N'* add S,(f,), to §,(”k>
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3:Fori = 1 tos—1//Select the rest nodes
1) Calculate J, using(6) ,iCNilk) , jCSf,,k)
2) 05 =max, (J, Sy, d e 1)
3)Sy. =S e Ny Jadd S0V, 1o S
delete S'% from NV
4 .End for
5 estimate P{" with S{”

6:k=k+1, back to 1.
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Tab.1 Time cost of node type A (ns)
t AL it BEAL R il
1 7781171 18346 15296 17587 17587
2 8718482 17993 5894 8227 8227
3 2053903 15421 5587 7431 7431
4 2613967 15560 4483 4155 4205
5 2924004 15407 4008 4092 4092
6 3023222 17439 3869 3380 3380
7 2968845 16957 3673 3603 3603
8 29688452 16957 3673 3603 3603
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Tab.2 Time cost of node type B (ns)

t il Bgiis BEAL Rt il
1 - - - - -

2 20071 4684 5114 3019 3019
3 113 417 4934 3512 2821 2821
4 1102297 5634 3065 3171 3171
5 1610352 5970 2954 3324 3324
6 1794923 6368 3108 2955 2955
7 1767291 7196 3172 3067 3067
8 1727451 7319 3153 3133 3133
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