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Abstract

Microseismic monitoring is essential for oil and gas extraction, mine safety, landslide surveillance,
and structural health assessment. Yet existing tools are limited by fragmented open-source software
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with poor interactivity and closed commercial software with high cost. To address this, we present an
integrated platform that unifies interactive analysis with automated processing of microseismic sig-
nals. It supports diverse data formats, implements preprocessing (filtering, denoising, time-frequency
analysis), event detection via Short-Term Average/Long-Term Average, and source location using ar-
rival-time differences, with real-time monitoring capability. The platform balances flexibility and ef-
ficiency, serving both research and engineering needs. Application to the Jiuxianping landslide in
Chongqing confirms high event-detection accuracy and low location errors, underscoring its value
for hazard monitoring and early warning. This study provides an integrated solution for microseismic
signal analysis, spanning from waveform processing to source parameter extraction.
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Figure 1. System architecture diagram
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Figure 2. B1 blasting signal eliminates component trends in seismic stations: (a) Amplitude and time curve; (b) Energy and

frequency curve
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Figure 3. Time and frequency analysis chart
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Figure 4. Event detection example
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Figure 5. Event waveforms and time-frequency graphs of each category
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Figure 8. Sliding surface fitting process
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