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Abstract; To improve the accuracy of non-ranging localization algorithm with single mobile anchor node, a three mo-
bile anchor nodes aided non-ranging localization method was proposed. In this method, three mobile anchor nodes
keep their relative positions stable in the process of their movement and they broadcast data packets periodically.
The unknown nodes made the centroid localization based on two or three anchor node messages with same time
stamps. Using Scan as the moving path of beacons, the simulation was made by using OMNET + +. The results
showed that the accuracy of localization with this method was improved by comparing to that with single mobile an-
chor node, and was not affected by the deployment density of nodes.
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Procedure Anchor() B 2 Scan %3 KEE

[ Fig.2 Th i ath of Sca
@ if it is still in the deployment area '8 ¢ moving path of sean

©) move to the next position at a given speed;
® broadcast its position, id and time stamp;
@ else

® exit;

endif

end

Procedure SensorNode()
if it receives packets from some anchors at the same time
num—number of packets received;
if num=3
estimate its position using equation (1)
else if num=2
if the packets are from anchor 1 and 2
estimate its position using equation (2)
else if the packets are from anchor 1 and 3
estimate its position using equation (3)
else
estimate its position using equation (4)
endif
endif
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Fig. 3 The sketch of network deployment
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Fig. 4 The localization results with 50 nodes
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Tab.1 The X coordinate errors with TMAL and SMAL localizations m
=% 50 100 200 300 400
EAN T TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL
/R E 0. 29 0. 34 0. 29 0. 35 0.11 0.14 0. 09 0. 04 0.08 0.11
PN 17. 65 36. 40 17.71 36. 87 17. 82 39. 54 17.72 37.77 16. 23 34. 66
SR 9.19 20. 04 9. 46 20. 16 9. 04 19. 93 8. 84 19. 31 8. 82 18. 61
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Tab.2 The Y coordinate errors with TMAL and SMAL localizations m
5 B 50 100 200 300 400
AT TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL
/N 2 0. 124 4. 95 0. 10 2.97 0. 09 1. 04 0.03 2.01 0.01 1.12
KRR 2% 17.83 34. 64 17. 84 33. 41 17. 56 31. 19 17. 88 28. 97 17. 00 34. 83
R E 8. 26 24.13 7.91 22. 94 8.09 22.54 8.37 23. 25 8. 37 23.93
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Tab.3 The (X,Y)coordinate error with TMAL and SMAL localizations m
WA 50 100 200 300 400
R DARES TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL TMAL SMAL
/MR ZE 7.77 17. 40 7.76 6.43 3. 88 6.53 3.83 4.71 3.88 4. 04
e KR % 17.93 37.56 17. 88 37.89 17. 91 36. 88 17. 80 39.55 17.99 39. 44
¥R 14. 00 33. 90 14. 04 33.18 13. 99 33.00 13.97 35.39 14. 00 32.05
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