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1 Basics

1.1 Help message

impulse -h

1.2 Data type conversion between little endian and big endian.

Files: data.short: speech data included in this example (short integer, 16 kHz sampling, little endian)
data.short-b: speech data (short integer, 16 kHz sampling, big endian)

swab +s < data.short > data.short-b

1.3 Dump abinary data le

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)

dmp +s data.short | less

1.4 Data type conversion from shortint to oat

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)
data. oat: speech data ( oat, 16 kHz sampling)*?

x2x +sf < data.short > data.float

1.5 Plotting speech waveform on X-window

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)

gwave +s data.short | xgr

1By clicking links in this PDF le, your PC may play some speech les, which were converted from oat format into wav format (16
kHz sampling, 16-bit integer).
21f you compiled SPTK with "'--enable-double™ option, please use *+sd" option instead of ""+sf"* and "+d"* option instead of ""+f".



data_float.wav
Media File (audio/wav)
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1.6 Save the gurein an Encapsulated PostScript le

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)
gure.eps: Encapsulated PostScript le

gwave +s data.short | psgr > figure.eps

1.7 Playasound le
Files: data.short: speech data included in this example (short integer, 16 kHz sampling)

Note: This works only on Linux, Solaris, and FreeBSD.

da +s -s 16 -a 100 data.short

1.8 Cutaportionoutofa le

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)



bcut +s -s 1000 -e 11000 < data.short |\
gwave +s | xgr
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2 Pitch Extraction from Speech Waveform

2.1 A (verysimple) pitch extractor

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)

Conditions: frame length: 640 points (40 ms)
frame period: 80 points (5 ms)
window: Blackman window

Note: Options should be adjusted for each speech data.

x2x +sf data.short | frame +f -1 640 -p 80 |\
window -1 640 | pitch -s 16 -1 640 -t 6.0 -L 80 -H 165 > data.pitch



2.2 Plotting the extracted pitch contour
Files: data.pitch: pitch data extracted from speech data data.short

Conditions: Minimum value of vertical axis: 0.0
Maximum value of vertical axis: 250.0
Width: 15 cm
Height: 4 cm

fdrw -y 0 250 -W 1.5 -H 0.4 < data.pitch | xgr

0 -x- 236 0 -y- 250

3 Speech Analysis/Synthesis Based on Mel-Cepstral Representation

3.1 Mel-cepstral analysis of speech

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)
data.mcep: mel-cepstrum ( oat)

Conditions: frame length: 400 points (25 ms)
frame period: 80 points (5 ms)
window: Blackman window
analysis order: 20
frequency warping parameter: = 0:42
FFT size: 512 points

x2x +sf < data.short | frame +f -1 400 -p 80 | window -1 400 -L 512 |\
mcep -1 512 -m 20 -a 0.42 > data.mcep

3.2 Plotting spectral estimates from mel-cepstrum
Files: data.mcep: mel-cepstrum ( oat)

Conditions: analysis order: 20
frequency warping parameter: = 0:42
FFT size: 512 points
plotted frames: from 10-th to 135-th
sampling frequency: 16 kHz

bcut +f -n 20 -s 10 -e 135 < data.mcep |\
mgc2sp -m 20 -a 0.42 -g 0 -1 512 | grlogsp -1 512 -x 8 | xgr
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bcut +f -n 20 -s 10 -e 135 < data.mcep |\
mgc2sp -m 20 -a 0.42 -g 0 -1 512 | grlogsp -1 512 -x 8 -t | xgr
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3.3 Plotting the spectral estimate with the FFT spectrum

Frequency (kHz)
co o A N O

Files: data.mcep: mel-cepstrum ( oat)

Conditions: analysis order: 20
frequency warping parameter: = 0:42
FFT size: 512 points



plotted frame: 65-th
sampling frequency: 16 kHz

( x2x +sf < data.short | frame +f -1 400 -p 80 | \

bcut +f -1 400 -s 65 -e 65 |\

window -1 400 -L 512 | spec -1 512 |\

glogsp -1 512 -x 8 -p 2 ;\

\

bcut +f -n 20 -s 65 -e 65 < data.mcep |\

mgc2sp -m 20 -a 0.42 -g 0 -1 512 | glogsp -1 512 -x 8 ) | xgr
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3.4 Speech synthesis from mel-cepstrum

Files: data.pitch: pitch data extracted from speech data data.short
data.mcep: mel-cepstrum ( oat)
data.mcep.syn: synthesized speech ( oat)

Conditions: frame period: 80 points (5 ms)
analysis order: 20
frequency warping parameter: = 0:42

excite -p 80 data.pitch |\
mlsadf -m 20 -a 0.42 -p 80 data.mcep > data.mcep.syn

gwave data.mcep.syn | xgr



data_mcep_syn.wav
Media File (audio/wav)


16408

MA\WMM

- Il Il Il Il Il Il Il Il Il
164080 377 754 1131 1508 1885 2262 2639 3016 3393

16408

. . . . . . . . . .
164038776 4153 4530 4907 5284 5661 6038 6415 6792 7169

16408

- Il Il Il Il Il Il L Il L
16407‘3552 7929 8306 8683 9060 9437 9814 10191 10568 10945

16408

- Il Il L L L Il L L Il
1649?328 11705 12082 12459 12836 13213 13590 13967 14344 14721
16408

WMMWWWWMW

- L I I I I . . . .
1649@104 15481 15858 16235 16612 16989 17366 17743 18120 18497

da +f -s 16 data.mcep.syn

4 Speech Analysis/Synthesis based on LPC
4.1 LPC analysis of speech

Files: data.short: speech data included in this example (short integer, 16 kHz sampling)
data.lpc: LPC coe cients ( oat)

Conditions: frame length: 400 points (25 ms)
frame period: 80 points (5 ms)
window: Blackman window
analysis order: 20

x2x +sf < data.short | frame +f -1 400 -p 80 | window -1 400 |\
Ipc -1 400 -m 20 > data.lpc
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