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s(x)=+1 (x=0). -1 (x<0), OIFEHEE LTHZ %,

fEm R
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TR OES COMKTIFZCR=0

ZCRIZE N T, RREEB/F =~ ZCR X fo YT VT RIRECHE

zcr = librosa.feature.zero crossing rate(
y, frame length=2048, hop length=512, zero pos=True)[0]
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RMS (Root Mean Square : ¥ H1R)

N-1

1
RMS|m] = \ N ;w

RMSIZHRIGDISIE, —FEME L OBA%RIX E=N X RMS?,

HERIRICH T 3dB

L{m] = 20logy, (maX(ijj m], €) )

rms = librosa.feature.rms(y=y, frame length=2048,
hop length=512)[0]

rms_db = librosa.amplitude to db(rms, ref=1.0, top_db=None)
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def rule based candidates(zcr, rms db,

zcr _threshold=0.1, rms threshold=-30):
labels = []

for z, r in zip(zcr, rms _db):
if r < rms_threshold:
labels.append("low level")
elif z < zcr threshold:
labels.append("voiced like")
else:

labels.append("unvoiced like")
return labels
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TIEY > TILEL, BEREMETD S FO = f5/To0

YIN | EREL oo DEZ ZFMICL. RRBEFHEITIERILT S
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® librosa.yin() IFFOEEZIRY, fmaxldEE T 57 TIEE WL
PYIN : FOICIIR CTHER T 57 - BERHERZHET S

f0, voiced flag, voiced prob = librosa.pyin(
y, fmin=50, fmax=500, sr=sr,
frame length=2048, hop length=512)

fO0 voiced = np.where(voiced flag, f0, np.nan)

PYINATL © NaNIFERS CHE L X, IERFDOHITECITEE D,
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https://librosa.org/doc/0.11.0/generated/librosa.pyin.html
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Python32q : B L 3HEEDESAIRIL

import librosa, librosa.display

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.gridspec as gridspec

# LibriSpeech®RFBEHFEY > 7L (RFID107Y)
y, sr = librosa.load(librosa.example("libril"),
sr=22050, duration=10.0)

hop length, frame length = 512, 2048
zcr = librosa.feature.zero crossing rate(

y, frame length=frame length, hop length=hop length)[0]
rms = librosa.feature.rms(

y=y, frame length=frame length, hop length=hop length)[0]
rms db = librosa.amplitude to db(rms, ref=1.0, top db=None)
f0, voiced flag, voiced prob = librosa.pyin(

y, fmin=50, fmax=500, sr=sr,

frame length=frame length, hop length=hop length)
fO0 voiced = np.where(voiced flag, f0@, np.nan)
times = librosa.frames to time(

np.arange(len(zcr)), sr=sr, hop length=hop length)
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https://github.com/wiseman/py-webrtcvad
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librosa.feature.zero crossing rate() # ZCR

librosa.feature.rms() # RMS
librosa.pyin() # FO-BEISY - BFEER
librosa.amplitude to db() # BERIBICN T 5dB
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