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A digital integrator design for Electro Magnetic Pulse measurement

GUO Xiaodong, ZHU Yujie, WANG Jianzhong
(Metrology and Measurement Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Electro Magnetic Pulse(EMP) signals are generated in laser shooting experiment. The output
signals of electric field probe utilized to measure these EMP signals are differential signals, which need to
be integrated before the measurement results can be obtained. Because of the bandwidth limitation, analog
integrator cannot meet the measurement requirements, the integration can be completed only through
digital integrator. In this paper, the digital integrator is designed based on the wavelet transform and
Fourier transform. The wavelet soft threshold method and the low frequency zero drift removal method are
adopted to deal with the high frequency random noise and zero drift error of differential signals. After
research and analysis, it can integrate the EMP signals whose rise time is less than 100 ns, and has
achieved good results.
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(a) output voltage signal of electric field probe (b) integral signal of output voltage

Fig.1 Output signal and integral result of unprocessed electric field probe
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Fig.2 General idea of digital integrator
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Fig.3 Procedure of wavelet soft threshold denoising
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Fig.4 Denoising effect of EMP differential signal
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Fig.5 Denoising effect of square wave signal
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Fig.6 Denoising effect of double exponential signals
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(a) clutter signal intercepted from the original differential signal

(b) zero drift error spectrum
Fig.7 Clutter signal and its frequency spectrum with zero drift error
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Fig.9 Differential signal comparison before and after zero drift removal
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Fig.10 Comparison of integral curves before and after zero drift removal
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Fig.11 Comparison of low frequency curves with different
rising time
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Fig.12 Integral results of different rising time
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