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Multi-targets real-time location technology

for UAV reconnaissance
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Abstract: Target location is a crucial step in UAV reconnaissance system. In order to enhance the real — time
performance of UAV reconnaissance target location and improve location precision an effective multi-arget re—
al4ime location method is proposed which establishes the primary and secondary target location geometric re—
lationship and coordinate transformation model and combines known data to obtain each target geodetic coor—
dinates as well as analyzes target location error through Monte Carlo method. Finally based on the upcoming
successful establishment of the Beidou II satellite navigation system for the aerial positioning of the UAV and
the filter processing using the Recursive Least Squares algorithm the target location accuracy is improved.

The research and experimental results show that Beidou II navigation positioning can effectively improve the
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aerial positioning accuracy of the UAV and it is expected to achieve centimeterdevel accuracy. At the same
time the RLS filter processing can improve the target positioning accuracy by about 10 m. It is concluded that
this method can effectively enhance the real — time positioning of UAVs improve positioning accuracy and re—
connaissance efficiency.

Key words: UAV Reconnaissance target location; Multi+targets real-time location; Beidou II; Monte Carlo

method

( RLS)

HE 3T S Eﬁﬁz’éiﬂﬂﬁ%éﬁ

’ WU LI 5 CREAG L HLRLBLE 28 .
. : PN WOEBRAL) i
Gregory J. Toussaint- f
Pedro De Lima 12 ﬁ?ﬁéfﬂfﬁfﬁ
eI PlAEARR
o AR
Jofts H A7
1

Fig. 1  Sketch of multi+target self-determination system
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Fig.2 Schematic diagram of definition of the coordinate system and their mutual relations
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Fig.3  Process of self-determination orientation coordinate conversion
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Tab.1 Error of multi-target location
1(°) /(°) /m /m
0.000 103 4 0.000 200 6 21.64 49.89
1 0.000 145 6 0.000 217 2 22.47 82.82
2 0.000 111 9 0.000 203 7 19.89 70. 46
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2 RLS
Tab.2 Flowchart of RLS algorithm

Algorithm RLS Filter:

Input:x, k=12 - ¢
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Fig.8 Localization results after RLS filtering
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Tab.3 Errors of multi-target location after RLS filter

/(°) 1(°) /m /m
0.000 093 4 0.000 191 6 9.64 23.06
1 0.000 120 9 0.000 202 6 11.55 70.46
2 0.000 105 3 0.000 207 1 10. 63 62.94
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