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| 1. Introduce:BEEAE®
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| 1. Introduce:BEEAE®
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I 1. Introduce: 5 - ST
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| 1. Introduce: kB EMERE
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| 1. Introduce:®ifisRskE SRz
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I 2. manipulate:
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« ZFAIER: Audio Tone Files ~ AZEEIEtico(/NEIUE)
- ROPHBBERIENEH(FER): tuneR ~ audio ~ seewave * soundgen

BERERE P 52
« FAOILI£3= Github repo MHY ./code/code4ddemo.Rmd
o FMFAPIRIERE seewave EH - 5 7 tuneR Al audio - MEXHEFALE -
BHEEM(2020-05) -
Input Output Mono/Stereo Play Object
tuneR [ readWave, readMP3 writeWave mono, stereo play Wave
audio | load.wave, record save.wave mono, stereo PEY pf:vsvtie;];esume, audioSample
vector, matric, ts,
seewave export, savewav listen mts, Wave,

audioSample



https://www.mediacollege.com/audio/tone/download/

I 2. manipulate:;EHY - f%5E - (BN
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readWave(filename = “file.wav",
from = 0,

o] PiteEE i E S E -

"seconds") "sample" (AR FQIEEL)
"seconds" ()
"hour" (/)\B5F)

to = 2,
units =




I 2. manipulate::EHY - %38 - [E L

o8

Wave Object

Number of Samples:

Duration (seconds):

Samplingrate (Hertz): VN —> SRS EHEEBIRE S8
Channels (Mono/Stereo):

PCM (integer format):

Bit (8/16/24/32/64):



I 2. manipulate:;EHY - f%5E - (BN

#RE

ticofirst <- cutw(wave = tico,
+ = 22050,
from = 0, =T EEZEE R - oAl
to = 0.5, B UIRER D &2 el &Y
plot = T, WEN & -

— n ||\ . . )
output Wave ™) BT E T - ("matrix”,
"Wave", "Sample”,
"audioSample" or "ts")




I 2. manipulate::EHY - #8258  [EL
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I 2. manipulate::EHY - %38 - [E L

& B K

savewav(wave = ticofirst,

filename = "tico firstnote.wav")



I 2. manipulate:&EE
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ERRE S £ sin K

demo_wav <- sine(freq = FASR
duration = RE - B8 xunit c4 & -
samp.rate = 44100, BViZ =
JE = 2 Y

xunit = "time")
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I 3. Extract Features:EX4F4E

- #x1E: FA range

> tico@left %>% range()
[1] -18596 19125

9

1kHz_44100
Hz_16bit_05
sec

[1] ® 3219 6372 939

[7] 17103 19043 20597 21732

[13] 22450 21778 20663 19131
[19] 12367 9544 6528 3379
[25] -6217 -9249 -12095 -14694
[31] -20528 -21686 -22404 -22667
[37] -20729 -19216 -17314 -15060
[43] -6682 -3538 -323 2899

[49] 11957 14572



I 3. Extract Features:EX4F4E

Wave Object \
Number of Samples: —EEXNEFHNSR

Duration (seconds): 44*(1/44100) = 0.0009977
Samplingrate (Hertz): 45*(1/44100) = 0.0010204

Channels (Mono/Stereo): ﬁﬁ 5
PCM (integer format): MEEmM 0.0017/k =ZAZ%
Bit (8/16/24/32/64):

> wav_headl00 <- demo_wav@left %>% head(100)

> wav_headl00 <- tmpol <- ifelse(tmp>=0, 1, -1)

> which(diff(tmpol)!=0)
23 45 67 89




I 3. Extract Features:{E1iIEi#i

(Fourier transform,FT)

what it means ‘ DEEEIEER GRS EE]
B RITH & VIKREL{ /N -

gur}%ﬁlgtﬁi;ﬁlntmtlve ‘ 3(H) :j g(D)e=2mt gt

AT USRI 2.5(f) = [__ g(t)(cos(—2mft) + isin(—2mft)) dt




I 3. Extract Features:{E1iIEi#i

(Fourier transform,FT)
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I 3. Extract Features:{#E17 !

(Fourier transform,FT)

L}

why 1it's intuitive

G f_ig(tw-mft dt

40 {o] B &R 3 A%
¢ {7 A 38
e e =cos(0) +isin(0) EEFH-LFEEREY E -
55 RR = [l 48 2 AH 3R 4 =
Biol -

g1

Example: ez’ = cos (g) + i sin (g) =0+i - olle#E90F -

/N\=



I 3. Extract Features:{#17Ei#Hif

(Fourier transform,FT)

why it works | 1.E3CHEL
o] LIS 2.9(f) = J__ gt)(cos(—2rmft) + i sin(—2mft)) dt

5t & A 6

- FIEMNEIKRECIMAHE cos(nd),sin(nd) 855 ° (n =0,1,2,...)
- EE?EAYE?(10) (01 mE—HEE -

- BWEEBRDHE BRI EBKTZHNER -

{IE3ZERE}

MEEHARE - H—EER0-2mBRS = 0 - RRMEBAMES -




I 3. Extract Features:{E17EiEiA

(Fourier transform,FT)

« BF n = m - sin(nx) #FiFl sin(mx) IEA -

« HMEE n,m  sin(nx) FAK cos(mx) IEAR -

1
g(t) = a, 99-5-66?)@+ a, cos(1x) + a, cos(2x) + -+
+ hg-sin€0x) + by sin(1x) + b, sin(2x) + -+

= ay + a4 cos(1x) + a, cos(2x) + -+
+b, sin(1x) + b, sin(2x) + -



I 3. Extract Features:{E17EiEiA

(Fourier transform,FT)

« RFEn+m - sin(nx) M sin(mx) IEAX -

cos(nx) M cos(mx) I[EX -

- #{EE n,m - sin(nx) M cos(mx) [EXR -

g(t) =ay+ aqcos(1x) + a, cos(2x) + -+
by sin(1x) + by sin(2x) + -+



I 3. Extract Features:{E17EiEiA

(Fourier transform,FT)

« RFEn+m - sin(nx) M sin(mx) IEAX -

cos(nx) M cos(mx) I[EX -

- #{EE n,m - sin(nx) M cos(mx) [EXR -

g(t) =lay + a4 cos(1x) + a, cos(2x) + -+
by sin(1x) + b, sin(2x) + -

} X cos(x) » Bta7(0~2m)



I 3. Extract Features:{E1iIEi#i

(Fourier transform,FT)

what it means ‘ DEEEIEER GRS EE]
B RITH & VIKREL{ /N -

gur}%ﬁlgtﬁi;ﬁlntmtlve ‘ 3(H) :j g(D)e=2mt gt

AT USRI 2.5(f) = [__ g(t)(cos(—2mft) + isin(—2mft)) dt




I 4. Visualization(?)
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I 4. Visualization(?)

[

Spectrogram JE:E
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I 5. Some extra
. HEEEEiR 231 |

e z-transform
« Fourier transform
 discrete Fourier transform SHEE ! ?1?

o RIK
« FIR(Finite impulse response)
* [IR(Infinite Impulse Response)

- BZHETEE

%EH—JEE AT ABE & ERRE C EER

tZE % (Zero- Crossmg Rate): 14 & LLEH SRR RN B HA R AR
= A8 B8 Lk 2 (Autocorrelation Function)

#R M8 A ZR A% (Linear Predict Coding,LPC)

BlEEE AT ~ SRR AIFE(Mel-Frequency Cepstrum)




I 5. Some extra

FB #£El: Formosa Speech in the Wild

Formosa Speech

in the Wild

Formosa Speech in the Wild
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I 6. Conclusion
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