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1. BE774)IL0DWmE - LIE (Audacity ZEFM)
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2. EHOFRT (RavenLite #{FEA)

RavenLite ##2&19 5
File / Open Sound Files - %#&RL T
“./SampleFiles/wren2B.wav” ZpBi<
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3. BEORHEERRK RZFER)
3-1a T7AILDFHEHIAH

"R #2ET S
- T S EETFTALYNIDEE - EESR
I/SampleFiles] Z#$EFE LT B ZEIR

library(sound) #Z4 73 —DFHEAHRAH ROAVY—IJLIZZDEY AR)
#.wav 774 % Sample 7T 9 & LTHEARAL (sound : loadSample)
s<-loadSample("wren2B.wav")

s # ATV FOEBRERT

- NLTDORTE

av Y RIZDOWWTOERBA
library(sound)
s<-loadSample("wren2B.wav")
# loadSample M~ )L JHIE & &K~
?loadSample
# loadSample DX 4 1) 7 b &# &K
loadSample



3-1b BT —20EER. &7 [E%F]
# ATy bOIE—

SS <-8

# BIEERE 1FvoRIL (EFvoxRIL) OBFEZF5IC
sound(ss)[1,] <- sound(ss)[1,]*0.5

#.wav 77 4 JLIZHRTF (sound : saveSample)
saveSample(ss,"wren_copy.wav")

#cohl ORBRZEZTHFRA NI 7AILICHA
b<-loadSample("bush.wav")
library(seewave)
write.table(sound(b)[1,],file="bush.txt")

# X947 (tuneR: downsample)
library(tuneR)

s <-readWave("wren2B.wav") #wav 7 7 A JL%& wave [ZEi#+3AH (tuneR: readWave)

ds <- downsample(s, 10000) # # oYU TILT B
writeWave(ds, "wren 10kHz.wav")

# BE.wav J7AI)LICEZTHT (Aliasing #HE:R)

3-1¢ ARY AT SLERT

# J7A )& sample A Ty b LTHERARAL (sound : loadSample)
library(sound)

s<-loadSample("bush.wav")

# K &ERT (seewave: oscillo)

library(seewave)

oscillo(s)

# ARY OS5 LERT (seewave: spectro)

spectro(s)

#window 4 X 128 R4V k. JLARy—I)L, BEERT

spectro(s, wl=128, palette=rev.gray.colors.1, 0sc=TRUE)

Frequency (<)




3-2 RBIR¥ESH (EVA FJ 3 L5H)

#.wav J7 A )LEwave 7Ty & LTHEARAL (tuneR : readWave)
library(tuneR)

s <- readWave("bush44k.wav")

# EUA KETSLEEE (tuneR : periodogram) A—/N—F v T % 64 [Z/FE
p <- periodogram(s, normalize = TRUE, width = 512, overlap = 512-64)

image(p, ylim = ¢(0, 5000))

# F s (fundamental frequency) Z¥H 9 5

ff <- FF(p)

# BRERTIT D

plot(ff)

# BRETXRAMIZAILICRET S

export(ff, £=22050, filename="ff.csv")

# if export does not work, use write.table instead of export
write.table(ff, file="ff.csv")

3-3 HrfElfEkmz &l

library(sound)

# wav 77 A I)L%E Sample # T2y b& LTHEHAIAL (sound : loadSample)
s<-loadSample("wren_hp.wav")

# (audacity MBEHALEZT7AILIE—E raven lite ICRARAABEEETHT)
# BEO—EHELIYHT (seewave: cutw)

library(seewave)

a <- cutw(s, from=1.0, to=1.4)

# 2171 5|0 HEE 8 & FER

op<-par(mfrow=c(2,1))

# /— bOfriREFE . BrRERERR % &Rl (seewave: timer)

timer(a, =22050,threshold=5,smooth=40,tck=0.05, bty="1",xaxs="1",colval="blue")
title(main="/—r D RS ELFFMEMEF (S Y1 Type 2B)",col="blue")

oscillo(a, =22050,k=1,j=1)

par(op) J—hORE ERMME (3951 Type 28)
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#plot /NS A—42 % FALSEIZERET D &, ETRIEEZ R

#s HRGERFR (B . #)

#p BfERERR (G #)

#r BEEESORREL

tt <- timer(s, f=22050,threshold=5,smooth=40,tck=0.05,bty="1",xaxs="1",colval="blue", plot=FALSE)
# EHRIEZ D 74 ILICH B

write.table(tt$s, file="interval.txt")

write.table(tt$p, file="duration.txt")

3-4 Cross—Covariance MEt:A|

- 2DOMEBEFE (RARY AT S L) BMOBELUEDEIZEELELD

s FTRTODY U TILIZDONT, CCEHRLU-YTEHELTI M) I REERK
- > ZRITREER Multidimensional Scaling) ZEHWWTHIL—Tt #H &
- LFEEEGE. BHETESOANIZED

library(sound)

library(seewave)
w2d <- loadSample("2d_edit.wav") # ?50).:»:7%5_5&

sl <-cutw(w2d, from=3.7,to=4.7) # BFE—#ZPUYEHT GB.70 4.7 s)
w3a <- loadSample("3a_edit.wav")

s2 <- cutw(w3a, from = 5.0, to = 6.0) W, T
par (mfrow=c(1,1)) MR Y o,

# Cross—Covariance @ &t 8l ( seewave e ' 2
covspectro)

covspectro(sl, s2, =22050, n=39)

spectro(s1, £=22050) '

spectro(s2, £=22050) \ ' _ v e J ’
savewav(sl, £=22050, file="s1.wav") a2 1) ;
savewav(s2, £=22050, file="s2.wav")
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3-5a BEEDEMR (HA UK (HF) O

# BFEDORY MILEERR (05 1, 8000 fEDT—%—8000Hz T 1 #fE)
t <- seq(0, 1, length.out = 8000)

s<-sin(2 *pi *440 *t) # 440Hz DY A ViE (#F) k5

#Sample A7 x4 FIZZEH (sound: asSample)

library(sound)

sl <- as.Sample(s, 8000, 16)

#wav 77 A JLIZERTF (sound: saveSample)

saveSample(s1,"sine.wav")

¢ BHE (B8) &E>T wav 77 Lichn R

t <- seq(0, 1, length.out = 44100) Fores

sl <-sin(2 * pi * 500 * t) e T T
s2 <-sin(2 * pi * 1000 * t) * 0.8 R e |

$3 <-sin(2 * pi * 1500 * t) * 0.6 a0l

s4 <-sin(2 * pi * 2000 * t) * 0.4 w2

s5 <-sin(2 * pi * 2500 * t) * 0.2 % L R L A S B R
ss <- (s1+s2+s3+s4+s5)/5

ts <- as.Sample(ss, 44100, 16)
saveSample(ts,"harmonics.wav'")

~1.0

3-5b EEDER (Chirp EDOER)

library(sound)

t<-seq(0, 1, length.out = 44100) # BFEIDNT FILZEERL (0H 5 1. 410 BOT—4%)
f0<-1.0 # T f0: FIRBOMEAE k : BIRBDLE

k <-1000.0

c<-sin2*pi*(f0+t*k/2)* 1)

par (mfrow=c(1,1)) # IEEITEE D HAL

plot(t, ¢, type="1", xlab = "Time (sec)", ylab="Sound Pressure Lebel") # &R DHE

library(seewave)

cs <- as.Sample(c, 44100, 16)

spectro(cs) # AR LAY S LDERT L | \h L) "IH'“’”' W“l'

saveSample(cs, "chirp.wav") #wav 7 7 4 JLIZRTF ‘ [}

# 2% http://en.wikipedia.org/wiki/Chirp_signal OfF 11 [ ;; ‘ I

In a linear chirp, the instantaneous frequency f(t ) varies BN | ‘

linearly with time: \ | i
f(}tl):fo_,’_kt 1_ \ ¥ 11 \\IIJlIJ,!"H“IL

where f0 is the starting frequency (at time t = 0), and k is the .

rate of frequency increase or chirp rate. The corresponding 0 1 2 3 ! 5

time-domain function for a sinusoidal linear chirp is:

r ] 1 3 ~ ]
it sin 2w / f(t') dt’ sin | 27 I { fo + kt") dt’ sin | 2x( fo 4 —'n.
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