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Performance analysis of serial data fusion algorithm
under typical condition of multi-radar
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Abstract: The information platform composed of multi-radar can receive various groups of target data
at the same time, and data fusion has become an inevitable technique for this platform to process data. Data
fusion can improve the data rate of the target and the target measurement accuracy, meanwhile, it provides
convenience for the integrated management and control of the whole platform. Serial data fusion algorithm
is similar to the single radar target tracking process, and is easy to expand to the multi-radar platform.
Serial data fusion algorithm is utilized to verify the performance of data fusion under the typical conditions
of multi radar, and this typical condition is the environment which is composed by the multiple ship-born
search radar. The simulation results show that the fusion algorithm can improve the tracking accuracy and
increase the target detection range.
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Fig.2 Serial data fusion algorithm of multi-radar
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Fig.5 Angle error of the whole phase and stabilized phase
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Fig.6 Angle error of whole phase and stabilized phase
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Fig.7 Heading error of whole phase and stabilized phase
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Tablel All statistical errors in the whole phase

range velocity . heading heading
range error  angle error angle error velocity error
error deviation/m mean/(°) deviation/(°) error deviation/(m's™) error error
mean/m mean/(m-s™) mean/(°) deviation/(°)
radar 1 -0.07 27.53 -0.0 001 0.13 0.11 6.02 -0.03 2.13
radar 2 0.08 27.61 0.0 009 0.13 0.15 6.03 0.03 2.15
fusion -0.07 21.19 0.0 009 0.10 0.10 6.06 -0.03 1.98
comparison  improved improved lowered improved improved lowered unchanged improved
F 2 FUEBIMREG AR
Table2 All statistical errors in stabilized phase
range range error  angle error angle error velocity velocity error heading heading
error deviation/m mean/(°) deviation/(°) error | deviation/(m's™) error error
mean/m mean/(m's™) mean/(°) deviation/(°)
radar 1 -0.24 16.97 -0.001 5 0.10 0.01 0.18 0.01 0.49
radar 2 0.10 17.15 0.002 1 0.10 0.01 0.18 0 0.50
fusion -0.13 12.01 0.000 8 0.07 0.01 0.12 0 0.34
comparison  lowered improved improved improved unchanged improved improved improved
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Fig.9 Angle error of whole phase and stabilized phase
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Fig.11 Heading error of the whole phase and stabilized phase
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Table3 All statistical errors in the whole phase

range range error  angle error angle error velocity velocity error heading heading
CIOL — geviation/m  mean/(°)  deviation/(°) error deviation/(m's™) error error
mean/m mean/(m-s™) mean/(°) deviation/(°)
radar 1 0.29 26.29 -0.001 1 0.15 1.52 12.25 0 7.14
radar 2 1.03 52.10 -0.003 3 0.22 2.62 19.16 0.01 9.08
fusion 0.55 28.82 -0.001 4 0.11 0.03 10.29 -0.10 4.56
comparison  lowered lowered lowered improved improved improved lowered improved
4 FUEBIIRES T4
Table4 All statistical errors in stabilized phase
range range error  angle error angle error velocity velocity error heading heading
error deviation/m mean/(°) deviation/(°) error deviation/(m-s™) error error
mean/m mean/(m's™) mean/(°) deviation/(°)
radar 1 -0.01 16.86 -0.002 7 0.10 0.01 0.18 0.01 0.49
radar 2 0.72 33.54 -0.005 2 0.15 0.02 0.35 0.02 0.78
fusion 0.47 15.10 -0.003 1 0.08 0 0.16 0.01 0.41
comparison  lowered improved lowered improved improved improved improved improved
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