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Abstract: The use of mobile Unmanned Aerial Vehicle(DAV) to collect data from Wireless Sensor
Networks(WSNs) has attracted great attention recently. It is often necessary to relate the stream of sensed
data to the deployed location of the data producing sensor nodes. Therefore, UAV-based Robust Node
Localization(UAV-NL) algorithm is proposed. In UAV-NL algorithm, the location of UAV is unknown.
Each sensor node receives beacon packets transmitted by the UAV at random positions and records an
Received Signal Strength Indicator(RSSI) vector. The norm distance of two RSSI vectors, which is
theoretically proved to be linearly related to the distance between two nodes, is used for ranging. Distance
calculation method is theoretically derived by using RSSI measurements. Location of node is estimated by
Semi-Definite Programming(SDP) algorithm. Extensive simulations in different environments validate high
localization accuracy of the proposed algorithm even under noisy channel conditions.

Keywords: Unmanned Aerial Vehicle; localization; Received Signal Strength Indicator; linear
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Algorithm 1 proposed localization algorithm
Input: r,, v, e{ {r =[ra [0 lk]},a,,vi e A{positions of anchor nodes}

output: x,V, e T{posmons of anchor nodes}

1: L « new array; d « new array
2: foreachije Ado
3: d.append(||a,—aj||){distance between two anchor nodes}

4: L, <——Z|,k j,|

1<k<K
5. L.append(L;,)
6. end for
7.a,p < Linear _regression(L,d)

8.foreach ie A, je AUT do
1
9L, «— Z |riyk—rj’k|

Isk<K
~ L I
10.d, , L=

11. end for
12. foreach ieT do

13. x; < positions of nodes »; derived by SDP localization method

14. end for
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it SDP B Al TH AR A AL E
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3 MHEEaHH estimated by SDP algorithm. wTT g

R . " Fig.2 Framework of UAV-NL
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Tablel Experiment parameter

text am? Q K n propagation model oy N number of anchors
text.l 100%x100 20 100-800 3.0 Gaussian 3,10 35 10

Gaussian
text.2 100x100 20 400 25 Rayleigh 5.57 20-50 0.3V
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K 4 W78 T RSSI-P Fl UAV-NL S3E 0 F- 34 iR 22 0 K BB ol . IIE 4 v, BEE K B0,
ENLREREAR. JREAET: K Bk, REGWMBER B ZE, A R T2k m a4 MILF RSSI-P
Bk, R UAV-NL 5509k 19734 8 07 1 2215 21 A 20 il .
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