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• 本文說明臺灣大學大氣科學系首創的聲音雨量筒軟硬體以及2026 年2-6
月戶外實驗數據成果，透過AI (Claude Sonnet 4.5)協助分析聲音檔案和
同地同步觀測的傾斗式傳統雨量計實測資料，顯示其期進階運用發展的
可能性。

關鍵字：聲音雨量筒傾斗式傳統雨量計AI (Claude Sonnet 4.5)
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Spring Rain

story:
40年前的春天(周末作文一篇) 台南一中 高二 國文課

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

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



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.

落下的水滴聲將種子從休眠狀態中喚醒，刺激它
們比未接觸到相同聲音振動的種子更快速地發芽。

Credits:
Credit: Cadine Navarro

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



Diagram of NTUAS cook acoustic raingage?

D: 12.5 cm / area: 122.72 cm2
WMO 規範 200-500 cm2



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

(Feb-Jule,2026)實驗資料共含 120 個 WAV；檔頭皆為 RIFF、
48 kHz、16-bit、單聲道。檔案約一小時，實際時長介於 
0.176 至 3,596.288 秒。

資料記憶卡





Cost:
< NT$1800

CWA
傳統傾斗式雨量筒 (Tipping Bucket Rain Gauge)

Data records @ NTUAS  (from Feb/04, 2026 until now)



How AI (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

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~)

將聲學假設轉成 DSP 規則。 雨滴撞擊是短暫、相對高頻的脈衝；
所以先抑制低頻風聲／震動與過高頻電 子雜訊，再在訊號振幅的
局部極大值找候選撞擊。 4. 在不同噪音條件下保留保護機制。 對
每段音訊估計安靜片段的 RMS 噪音底限，以它設定動態下限；同 
時以最小波峰距離避免同一撞擊的振鈴被重複計數。

人工智慧的資料分析









winter case: 02/27, 2026 (22.5 mm)
冬天弱降水

個案說明 



Summer Heavy Rainall case: 06/18, 2026 (147mm)
夏季強降水     

 台北公館淹水 + 聲音雨量筒防水效果過關 

Assistant manager

>80mm/hr

個案說明 



(2) Acoustic precipitation measurement
The German Fraunhofer Institute for Digital Media Technology IDMT
弗勞恩霍夫數位媒體技術研究所
has launched the "lokalRAIN" research project in collaboration with 
Pan Acoustics GmbH from Wolfenbüttel.
The project is funded by the German Federal Ministry for Economic 
Affairs and Climate Action and runs from October 2024 to June 2026.

Any similar approach (references ?)

(1) Vaisala WXT536/ all-in-one weather transmitter, 
Raincape

參考文獻



未來展望
PCB電路板更小+ 太陽能充電 



未來展望

• PCB電路板更小 並有4G資料自動傳輸, 內建換算公式估計雨量

• 太陽能充電 
• 小規模量產

•  空間多點小中空間尺度同步測試
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