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Improved inverse distance weighting interpolation algorithm
for peak detection

Li Chao, Chen Qian, Gu Guohua, Qian Weixian
(Ministerial Key Laboratory of JGMT, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Low sampling frequency and echo broadening are the main reasons for low peak detection
accuracy in digital pulsed laser ranging. The traditional inverse distance weighted interpolation algorithm
(IDW) for peak detection can only solve the problem of low sampling frequency. Aim at the problem, an
improved inverse distance weighted interpolation algorithm(1IDW) was proposed. The sampling peak value
is firstly located, then sampling spots within the researching radius of the rising edge and falling edge
were assigned with different weight according to the different distance to the peak value separately,
finally the peak time was corrected by weighted average. This algorithm reduces peak detection errors
caused by restriction of sampling frequency and echo broadening effectively and improves the detection
precision of digital pulsed laser ranging.
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Fig.1 Errors at different echo and different sampling period
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Fig.2 Improved laser echo peak detection method
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Fig.3 Flow diagram for realizing algorithm
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Tab.1 Comparing of STD,range with different
search radius and same interpolation order

Search radius 10 20 40 80
STD 0.30 0.14 0.12 0.11
Range 0.82 0.26 0.23 0.22
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Tab.2 Comparing of STD,range with different
interpolation order and same search radius

Interpolation order 1 2 4
STD 0.14 0.12 0.11
Range 0.26 0.22 0.21
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Tab.3 Distance comparing of three processing
methods with different reflectance

Reflectance None/m IDW/m Improved IDW/m
0.38 10.34 10.20 10.08
0.28 10.68 10.28 10.08
0.07 10.94 10.45 10.10
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