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Motivation: acoutic enmental voice in life (rain, wind) and meteorology
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Diagram of NTUAS cook acoustic raingage?
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How Al could help us to diagnose the detecting voice and the hourly raingage measurement
at same location/time.
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Motivation: acoutic enmental voice in life (rain, wind) and meteorology

Spring Rain

story:
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Rain in front of Cold front weather (Feb.-Apri. Eastern Asia)



Motivation: acoutic enmental voice in life (rain, wind) and meteorology

Plants can sense the sound of rain, a new study

T MIT News
Experiments by MIT engineers show rice seeds sprout faster to the sound of
rain. ON CAMPUS AND AROUND THE WORLD

Jennifer Chu | MIT News
April 22,2026

In experiments with rice seeds submerged in water,
MIT researchers found that the sound of falling
droplets shook the seeds out of a dormant state,
stimulating them to germinate more quickly than
seeds that were not exposed to the same sound
vibrations.
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Diagram of NTUAS cook acoustic raingage?
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InvenSense INMP441
Wwith Bottom Port and 1°S Digital Output

Omnidirectional Microphone
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Experimental data saved into SD memoroed card (*.WAV)
File format” RIFF” 48KHz, 16 bit, single sound/hour

a 994034

(Feb-Jule,2026)FEn &l 4 120 {F WAV ; fZ5H 55 A RIFF

48 kHz ~ 16-bit ~ EARFIE - fEZL)—/ N - BIRRFRA TR

0.176 % 3,596.288 ¥ -
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Data records @ NTUAS (from Feb/04, 2026 until now)

Cost:
< NTS1800

EHAEL PR =5 (Tipping Bucket Rain Gauge)
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How Al (Claude Sonnet 4.5) could help us to
diagnose the detecting voice and the hourly raingage measurement at same location/time.

1. Problem Definition and Reference Ground Truth
Transform potential raindrop impacts within each WAV file into hourly counts, then cross-reference them with

the NTUAS hourly rainfall data. This provides a

2. Data Quality and Temporal Semantics Handling

3. Translating Acoustic Hypotheses into DSP Rules

4. Preserving Guardrails Under Varying Noise Conditions

5. Parameter Selection Using Labeled Data

6. Generating Verifiable Outputs
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Produce hourly rainsound.json, ntuas.json, stats.json, and an HTML report that document the actual
thresholds, noise floors, data coverage, correlation coefficients, and calibration equations to ensure subsequent

reproducibility and auditing.

Light rainy timewindow (2026/02/27)

Heavy rainy timewindow (2026/06/18 14:17~)

Omni-Direction Microphone: sampling rate 4800Hz

Sound signal filter: 1-6 kHz
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Summer Heavy Rainall case: 06/18, 2026 (147mm)
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Any similar approach (references ?)

- —

(1) Vaisala WXT536/ all-in-one weather transmitt . <

Raincape —
|

(2) Acoustic precipitation measurement

The German Fraunhofer Institute for Digital Media
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has launched the "lokalRAIN" research project in collaboration with
Pan Acoustics GmbH from Wolfenbuttel.

The project is funded by the German Federal Ministry for Economic
Affairs and Climate Action and runs from October 2024 to June 2026.
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WARVESHRARE AllDocuments  ESP32. RaspberryPi. Displays. More .

Long Range Wireless Hardware Description

NB-loT/Cat-M/LoRa/LoRaWAN
Core2021-XF >

5G/4G/GSM/GPRS

ESP32-S3-A7670E-4G >
ESP32-S3-SIM7670G-4G v
Working with Windows

Working with Arduino

® QO

Working with ESP-IDF

Portable WiFi Firmware Application ®

Resources @ =
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Support @

GNSS/GPS

Q43_GNSS_Helical RTK_Module >
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