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Studying and Exploiting Wavelet Transform for Speech Compression
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Abstract

Recently, speech compression research aims to
produce a compact representation of speech sounds

such that when reconstructed it is perceived to be close

to the original. This thesis presents a studying and
comparison of wavelet filter for speech compression.

In the experiments, there are 80 speech signals which
are used as input data. These signals can be categorized
into 4 groups that consist of male and female speech
signal with the length of 5 and 60 seconds respectively.
These signals are then pass through to the three types
of Wavelet Transform: Haar wavelet, Biorthogonal
wavelet and Discrete Approximation of Meyer Wavelet,
in order to search the best appropriate for this
experiment. To classify wavelet, the energy average,
spectrogram and Dynamic Time Warping (DTW) are used.
The best appropriate wavelet is then used to compress
speech signal in level 1-3. The result of this experiment
is then compared with the Federal Standard 1016 Code
Excite Linear Prediction (FS 1016 CELP) in the term of
speech quality using Means Square Error (MSE) and Peak
Signal to Noise Ratio (PSNR).

The results show that Biorthogonal Wavelet provides
the best compress efficiency. Also the synthesis speech
sicnal with Invest Discrete Wavelet Transform (IDWT)
indicated that the 5 seconds female speech signal
provides the best average efficiency. Moreover, the DWT
and CELP speech compression is compared in the term
of PSNR and MSE. The results show that DWT provides
better performance than CELP speech compression and
also it gives the errorless when it compares to the
original speech signal.

Keywords: Haar wavelet, Biorthogonal wavelet, Discrete
approximation of meyer wavelet, Speech signal

compression
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nEunsh 6 WumsAnumeduUssancanduius  Lile
WisuLfleuuszanSninuewinidnvia 3 aszna Fmadnsues
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A15199 2n15tUSeuLisuAIduUSEANSandunusvas
frygrandesvasdingeiiiaan 5 3undl

. e AszNaINLAn
NIINIGUADYN
o o X Discrete Approximation
VBIHQYYIULEBINA|  Haar | Biorthogonal
of Meyer

3000 0.99931| 0.99953 0.99902

4000 0.99957 | 0.99848 0.99876

5000 0.99970 | 0.99964 0.99965

6000 0.99974 | 0.99984 0.99988

8000 0.99938 | 0.99833 0.99787
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VoY YULEeINAl  Haar | Biorthogonal
of Meyer

3000 0.99273| 0.97433 0.98839

4000 0.96996| 0.96652 0.99299

5000 0.99468| 0.99386 0.99208

6000 0.99213| 0.97846 0.98747

8000 0.99389| 0.99164 0.94263
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deuyrandesvasdueitaan 60 Jui

. o asznaLanian
ANTINITEUAIDEY
o Discrete Approximation
vasdtyyrandesnn| Haar | Biorthogonal
of Meyer

3000 0.99986 0.99978 0.99986

4000 0.99977 0.99898 0.99941

5000 0.99993 0.99879 0.99870

6000 0.99983 0.99978 0.99980

8000 0.99979 0.99966 0.99986
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3000 0.99597 0.98840 0.98443

4000 0.98199 0.97472 0.95501

5000 0.99239 0.99095 0.99226

6000 0.99765 0.99473 0.99533

8000 0.99755 0.99592 0.99883
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daSeuiisuiumstudndyaaidesnis CELP lnanistu
Satuazld Order dwsumsusniivindu Ae Order 10, 20
uay 30
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nsdusadyaondeanalaeldianianssega Biorthogonal
Tudupeuilavihdyarandedilawsoulidignssuiung
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Discrete Wavelet Transform; IDWT)
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mAANI SIS ULTIEUARIN INYBIA YR 104aEN

AN stusadyaadesyane DWT uay CELP th
IFvnsAundudyain dewhomaiaiuandaiufie DWT
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Funilmilagldnisfimesves LsP Fudosfiliazdaig

wanseiy faduluunenuidsddmeiadimiunanedou
A& sdes (Mean Square Error; MSE) Lagdninaiuueg
deysyraudodnyusuniugagn (Peak Signal to Noise Ratio;
PSNR) lunisi3sulitsuamuniwuesdgiandes iown
windlansTusadnaaidesiivmnzauiian

N, NISUIANAAYAINAALAZDUAISIFDS (Mean Square

Error)
1% 2
MSE ==>"(s,— p;) 7
N i
lne?l s, Ao deygraddssiuatu
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9. dnEIudyIuAedy Ny UTUNIUEER (Peak Signal
to Noise Ratio)

2
PSNR =10log,, X (8)
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A15197 6 ALRABYBY MSE

. - o - Aaae MSE
ICAUNIIUUDIN LEYINA
Y DWT CELP
AViJe 5 3w | 0.0039684 | 0.0394481
o od B 53U | 0.002262 | 0.0109041
FEAUN 3 %39 Order 10[5"
AViJe 60 JWni| 0.0081388 | 0.015538
H¥1e 60 3wn9i| 0.0040201 | 0.0037642
AVEe 53w | 0.000699 | 0.0346344
o 4 HY1e 53w | 0.001325 | 0.0098298
FEAUN 2 %198 Order 202"
AVEe 60 3Wn¥i| 0.0024015 | 0.0161028
HY1e 60 TWn9i| 0.0025496 | 0.0045219
AVeJe 5 3wndl | 0.0002561 | 0.041775
o d . a HY1e 5 3W1d | 0.0003154 | 0.0105815
AU 1 e Order 30[7"— = =
AVIJe 60 3wndl| 0.0005144 | 0.0168456
Hw1e 60 Ju1¥i| 0.0007185 | 0.00439

A15197 7 ALRAYYaY PSNR

v o Aade PSNR
3TAUNITUUDA RN
DWT CELP
RVIEJe 5 Wi | 22.964986 | 13.781483
o d Hoe 5 3ud | 19.55126 | 19.381605
FEAUN 3 %158 Order 10—
RV 60 UM 21.404765 | 17.657204
A 60 Uil | 22.588559 | 23.782297
Avidja 53Ul | 30536701 | 14.82256
o 4 HYne 5 U7l | 24.893672 | 20.100045
JEAUN 2 %39 Order 20—*
NYRYS 60 JW | 27.309833 | 17.807994
HYY 60 Uil | 26.265939 | 23.250548
fvidle 5 Jundl | 34.548318 | 13.704442
o4 HYne 5 U7l | 32.612891 | 19.78766
F8AUN 1 %158 Order 30— —
RV 60 JU | 33.886936 | 17.548176
He 60 Junl | 31.965845 | 23.639487
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