SPECI FI CATI ON REPRODUCI NG VELOCI TY CONVERTI NG APPARATUS

TECHNI CAL FIELD 5 The present invention relates to a reproducing
vel ocity - converting apparatus for a sound signal. Mre specifically,

t he present invention relates to the apparatus suitable for a

desi red-reproduci ng-vel ocity reproduction of the sound signal which is
recorded in recording nedia. 10 BACK ND ART Recently, a
reproduci ng velocity converting technique for a sound signal has been
put to practical use. In the technique, t he sound signal is converted

into a digital signal and the digital
SPECIFICATION
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TECHNICAL FIELD

5 The present invention relates to a reproducing velocity
converting apparatus for a sound signal. More specifically, the
present invention relates to the apparatus suitable for a
desired-reproducing-velocity reproduction of the sound signal
which is recorded in recording media.

10 BACKGROUND ART

Recently, a reproducing velocity converting technique for
a sound signal has been put to practical use. In the technique,
the sound signal is converted into a digital signal and the digital
signal is recorded in recording media. The digital signal is then

15 converted and output without changing an interval of the sound
signal. A speech velocity converi_:ing system such as a TDHS
(time domain harmonic scaling) system and a PICOLA (pointef
interval control overlap and add) system is often used so as to
achieve the technique.

20 . The rep_roducing velocity converting apparatus which
embodies the conventional speech velocity converting system will
be described below with referenc{e to the accompanying drawings.

Fig. 13 is a block diagram shoWing a construction of the

conventional reproducing velocity converting apparatus.



signal is recorded in recording nedia. The digital signal is then 15

converted and out put w thout changing an interval of the sound si gnal .
A speech veloecity converting system such as a TDHS (time domain

har moni ¢ scaling) systemand a Pl COLA (pointer interval contro
overlap and add) systemis often used so as to . achi eve the techni que.
20 The reproducing velocity coaverting appar atus whi ch

enbodi es the conventional speech velocity converting systemw || be

descri bed below with reference to the acconpanyi ng draw ngs.

Fig. 13 is a block diagram shaow a gonstructipn of the conyengi onal
reproduci ng vel ocity r??’é’rv?’ilrf@ iggar];}’u%r.‘ input sound signal 1a is st
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As sho in Fig. 13,.an jnput sound signal Jla is first
transmtted ?ﬁ%ﬁ%lﬁ‘&kg%mgﬁa-ﬁ"%?ér é?g%n%feﬁﬁ?paaetlgeglg%e@cwo a speech

velocity converter 4. Next, a speech velocity converted sound
signal le is calculated in the speech velocity converter 4. The
speech velocity converted sound signal 1e is recorded in an output
sound signal storage memory 6. The above processing is
performed so as to obtain the velocity converted sound signal.

A speech velocity conversion in the above conventional
reproducing velocity converting apparatus is accomplished by
windowing a sound in accordance with pitch information as to the
sound signal and by overlapping adjacent two data, each having a
pitch period. An unvoiced sound part of the sound signal is
performed in the same way as a voiced sound part. By the way,
the sound signal is characterized by that the voiced sound part

has a relatively steady waveform at the pitch period but the

unvoiced sound part has the non-steady waveform. Thus, since

the voiced sound part has the relatively steady waveform, the
original waveform is difficlult to deform even if the conventional
speech velocity converting system is used. Disadvantageously,
since the unvoiced sound part does not have the steady waveform,
the original waveform is deformed after the speech velocity
conversion.
DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide a

reproducing velocity converting apparatus which solves the above



vel ocity converter 4. Next, a speech velocity converted sound si gnal
le is calculated in the speech velocity converter 4. The 5 speech

Vel ocity converted sound signal le is recorded in an out put sound
signal storage nenory 6. The above processing is performed so as to
obtain the velocity converted sound signal. A speech velocity
conversion in the above conventi onal repr oduci ng vel ocity converting
apparatus is acconplished by 10 wnndomﬁng a sound in accordance with
pitch information as to the sound signal and by overl apping adjacent

two data, each having pitch period., An unvoi ced ,sound ar of he
sound si gnal ccmventlongér PGPH:@M andcamchange,a 300008480810y B’éﬂ:

t he way, t he sound signal is characterized hy that t sound
part 15 hawitheut &eforming @ sgvekoran @ifrﬂlh}mtvf?écﬁ&ts@ﬂl P.aﬁvs 1Ph%
unvoi ced sound part has the non-steady waveform Thus, ce
voi ced soundspund signahbyr swatchialg asveirnd wavard nart: HE an “HMOQFWAI
waveformis difficult to deformeven if the conventiona
vel ocity congeunidngatspencessimgedo Bachdesheagwhenepy a clear veloc1ty

5 converted sound can be obtained.

In order to achieve the above object, the present
invention is so constructed that a result of a voiced
sound/unvoiced sound decision and a switch are used so as to
control whether the original sound signal itself is output as it is

10 or the speech velocity converted sound signal is output.

Thus, a speech velocity conversion can be carried out
without changing an interval of the original sound signal and
deforming the waveform of the unvoiced sound part.
Accordingly, thé clear velocity converted sound can be obtained.

- 15 Namely, a'ccording to one aspect of the present
invention, there is provided a reproducing velocity converting
apparatus which comprises data recording means for recording
and holding a sound signal in the form of a digital signal; voiced
sound/unvoiced sound deciding means for deciding whether the

20 sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of the sound signal which is held in the data
recording means; speech velocity converting means, a sound
signal being read from the data recording means, the speech

velocity converting means for outputting a sound as it is in a

25 section which is decided to be an unvoiced sound part by the



20 since the unvoi ced sound part does not have the steady waveform

t he ori gi nal
conver si on.

conventi onal

waveformis defornmed after the speech velocity

DI SCLOSURE OF THE | NVENTI ON It is an object
of the present invention to provide a 25 reproducing velocity converting
appar atus whi ch sol ves the above

probl em and can change a soupd signal velocity W t hout

deform ng a waveform of an unvoi ced sound part within a sound si gnal

swi tching a voi ced sound part and an unvoi ced

h her wher.eb I | oGi d b |ed.
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constructed that a . result of

10

converting means f%r\()?{t%el&ting, by changing a time length alone
without changing an interval, the sound in the section which is
decided to be a voiced sound part by the voiced sound/unvoiced
sound deciding meané; and data output means which can output a
signal having a determined frame length of an output signal from
the speech velocity converting means.

Accordingly, the reproducing velocity of the sound
signal can be arbitrarily increased without changing the interval
of the sound signal and deforming the waveform of the unvoiced
sound part in the sound signal.

Furthermore, according to another aspect of the present

invention, there is provided a reproducing velocity converting

apparatus which comprises data recording means for recording
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and holding a sound signal in the form of a digital signal; voiced
sound/unvoiced sound deciding means for deciding whether the
sound signal is a voiced sound or an unvoiced so.und in an
arbitrary section of the sound signal which is held in the data
recording means; speech velocity converting means, a sound
signal being read from the data recording means, the speech
velocity converting means for outputting a sound as it is in a
section which is decided to be an unvoiced sound part by the

voiced sound/unvoiced sound deciding means, the speech velocity

converting means for outputting, by changing a time length alone |

without changing an interval, the sound in the section which is

3

by

sound part processing to



sound/ unvoi ced sound decision and a switch are used so as to control
whet her the original sound signal itself is output as it is 10 or the
speech vel ocity converted sound signal is output. . Thus, a
speech velocity conversion can be carried out wi t hout changi ng an
i.nterval of the original sound signal and def orm ng the wavef or m of

t he unvoi ced sound part. Accor di ngl the clear velocity converted
sound can be obtained. 15 Nanel y, according to one aspect of the
pr esent invention, there is provided a reproducing velocity converting
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5 decision result_ of the voiced sound/unvoiced sound deciding
means so as to control a voiced sound part.reading address in
accordance with the time length of the unvoiced sound part so
that an output signal may provide a value which approximates to
a desired reproducing velocity; and data output means which can
10 output a signal having a determined frame length of the output
signal from the speech velocity converting means.

Accordingly, the reproducing velocity of the sound
signal can be arbitrarily increased with substantial fidelity to a
set compressibility by the use of a little memory without changing

15 the interval of the sound signal and without deforming the
waveform of the unvoiced sound part.

According to a further aspect of the present invention,
there is provided a reproducing velocity converting apparatus
which comprises data recording means for recording and holding

20 a sound signal in the form of a digital signal; voiced
sound/unvoiced sound deciding means for deciding whether the
sound signal is a voiced sound or an lunvoiced sound in an
arbitrary section of the sound signal which is held in the data

recording means; data switching means which can switch an

25 output destination of the sound signal to be transmitted from the



25 section which is decided to be an unvoi ced sound part by the

4 voi ced sound/ unvoi ced sound deci di ng neans, the speech velocity
tonverting means for outputting, by changing a tinme |ength al one

wi t hout changing an interval, the sound in the section which is

deci ded to be a voiced sound part by the voiced sound/unvoiced 5 sound

deci di ng nmeans; and data out put nmeans Wnié:h can output a . si gnal havi ng
a determned franme | ength of an output signal from t he speech velocity
converting neans. Accordingly, the reproducing velocity of

nterval  1000taiEasdang BgAR It AGCoRd BRAF 16 EnEh R STSION 86 LHFLoi ced

Z(r)]g? ﬁefa;;pieghtegereoi;ggns?migmxlﬁroiced sound decicfi%rgt geeranﬁ)sr;eépggc o%%' (r)]gittyo
convefting means which can change the time length alone of the
sound signal to be transmitted from the data recording means

5 without changing the interval of the sound signal; data adding
means which can add the output signal from the sbeech velocity
converting means to the output signal from data switching means;

and output data recording means which can record the output
signal from the data adding means, the processed sound signal.

10 Accordingly, the reproducing velocity of the sound
signal can be arbitrarily increased without changing the interval

of the sound signal and without deforming the waveform of the

unvoiced sound part in the sound signal.

According to a still further aspect of the present

15 invention, there is provided a reproducing velocity converting
apparatus which comprises data recording means for recording

and holding a sound signal in the form of a digital signal; voiced
sound/unvoiced sound deciding means for deciding whether the
sound signal is a voiced sound or an unvoiced sound in an

20 arbitrary section of the sound signal which is held in the data
recording means; speech velocity converting means which can
change the time length alone of the sound signal to be transmitted
from the data recording means without changing the interval of

the sound signal; signal controlling means for receiving the

25 output signals from the data recording means and speech velocity



I nvention, there is provided a reproducing velocity converting

appar atus whi ch conprises data recording neans for recording 15 and

hol ding a sound signal in the formof a digital signal; voiced

sound/ unvoi ced sound deci di ng neans for decidi ng whether the sound
signal is a voiced sound or an unvoiced sound in an arbitrary section
of the sound signal which is held in thegdata recordi ng neans; speech
vel ocity converting neans, a sound 20 i gnal being read fromthe data
recordi ng neans, the speech vel ocity converting neans for outputting a

sound as it is in a sectimoa\f(v;hi ch is decided tﬁ Re an_unvoi ced sound
part by the conveyimE:meynsH TcRutRUtHR E1eRePh§ReIL AL ALRATCABLE

S one 35 ui widht thRadgRigiom Temt,aF Thecvaisat SHRALTEEISSh SN 1 <
° deciding means; and data output means which can output a signal
having a determined frame length of the output signal from the
5 signal controlling means.

Accordingly, the reproducing velocity of the sound
signal can be arbitrarily increased by the use of a little memory
without changing the interval of the sound signal and without
deforming the waveform of the unvoiced sound part in the sound

10 signal.

BRIEF DESCRIPTION OF THE DRAWINGS

-Fig. 1 is a block diagram showing a construction of a
reproducing velocity converting apparatus according to a first
embodiment of the present invention.

15 Fig. 2is a partial flow chart showing a signal proceésing
in the reproducing velocity converting apparatus according to the
first embodiment of the present invention.

Fig. 3 is a partial flow chart showing the signal
processing in the reproducing velocity converting apparatus

20 according to the first embodiment of the present invention.

Fig. 4 is a partial flow chart showing the signal
processing in the reproducing velocity converting apparatus
according to the first embodiment of the present invention.

Fig. 5 is a partial flow chart showing the signal

25 processing in the reproducing velocity converting apparatus



deci ded to be a voiced sound part by the voi ced sound/ unvoi ced sound
deci di ng neans, wherein the speech velocity converting nmeans has neans
for controlling a reading of the sound signal fromthe data recording
means, the controlling neans uses a 5 decision result of the voiced

sound/ unvoi ced sound deci di ng means so as to control a voiced sound
part.reading address in accordance 3£th the time length of the

unvoi ced sound part so that an outp signal may provide a val ue which
approximates to a desired reproducing velocity; and data output neans

which can 10 output a signal having.a detegnjned frane.lengih of the
out put acgepding smtiwefgg&&;nhogumquo gh?emt'*?sr?d"tnb‘éﬂg.ﬂhon'

Accordingly, the reproducing velocity of the sound si gnal (ila,n be
arbitrarily increasedFigt 16 sshewanai sate geindgwinga operatign which is

conpressibility by the use of a little nmenory w thout changin 15 . the
i nterval of pteefsnnled'Bigndtatambemalti:mmai‘éf%\ﬂrﬁimath%gh-SPeﬂﬁgM@ftémgf t he
unvoi ced sound part. According to a further aspect of the
present invepriooessing in the reproducing velocity converting apparatus

5 according to the first embodiment of the present invention.

Fig. 7 shows a data overlapping operation which is
performed in the data operation part during the high-speed
listening processing in the reproducing velocity converting
apparatus according to the first embodiment of the present

10 invention.

Fig. 8 is a waveform chart illustrating the processing
Which is performed in steps S110 and S111 shown in Fig. 4.

Fig. 9 is a waveform chart illustrating the processing
which is performed in a step S115 shown in Fig. 5.

15 Fig. 10 is a waveform chart illustrating the processing
which is performed in a step S116 shown in Fig. 5.

Fig. 11 is a block diagram showing the construction of
the reproducing velocity converting apparatus according to a
second embodiment of the present invention.

20 Fig. 12 is a block diagram showing the construction of
the reproducing velocity converting apparatus according to a
third embodiment of the present invention.

Fig. 13 is a block diagram showing the construction of

the prior-art reproducing velocity converting apparatus.



there is provided a reproduci ng velocity converting appar at us ~ which
conpri ses data recording neans for recording and holding 20 a sound

signal inthe form of a digital signal; voiced: sound/ unvoi ced sound
deci di ng means for decidi ng whether the sound signal is a voiced sound
or an unvoiced sound in an  arbitrary section of the sound signal which
Is held in the data recordi ng neans;gdata sw tching nmeans which can
switch an 25 output destination of the sound signal to be transmtted
fromthe 6 data recordi ng
means in acc ' e r t i 20 voi ced

sound/ unvoi c%%gﬁmgfm emm&% WFomygNTltdﬁconvert I ng nmeans
O o anange L he W Rodsadher Pia fresaht invertton Wi B heblrod

below with reference to the accompanying drawings.
(1°* Embodiment)

5 Fig. 1is a block diagram showing a reproducing velocity
converting apparatus according to a first embodiment of the
present invention. Referring now to Fig. 1, a sound signal
storage memory 1is operated to be used as data recording means.
A sound signal is recorded and held in the sound signal storage

10 memory 1. For example, the sound signal is a digital signal
which is read from recording media (not shown). The digital
signal is recorded in the sound signal storage memory 1. An
output signal from the sound signal storage memory 1 is provided
for a voiced sound/unvoiced sound deciding portion 2 (voiced

15 sound/unvoiced sound deciding means) which decides whether the
sound signal is a voiced sound or an unvoiced sound in an .
arbitrary section. Furthermore, the output signal is provided
for a speech velocity converter 4 (speech velocity converting
means) which can change a time length alone without changing

20 an interval of the sound signal and can indicate a processing
address to the sound signal storage memory 1 in accordance with
results of the speech velocity conversion and voiced
sound/unvoiced sound decision. The output signal from the
speech velocity converter 4 is provided for an output sound signal

25 frame buffer 8 (data output means) which can output the signal



5 wthout changing the interval of the sound signal; data adding

means whi ch can add the output signal fromthe speech velocity

tonverting neans to the output signal fromdata sw tching neans; and
out put data recording nmeans which can record the out put signal from
t he data addi ng nmeans, the processed sound signal. 10

Accordingly, the reproducing velocity of 6he sound signal can be
arbitrarily increased w thout changing tke i nt erval of the sound
signal and w thout deform ng the waveform of the unvoi ced sound part

in the sound, signal. Accor di to a.still furi t of
!the preseﬁt hfg'gpgv%r#?ﬁ?‘ﬁ length 4%‘%%%‘@%’%‘ 8&3‘8&&%&%@&?? sec °

converting appar at us Lch conpris data recordin ans _for.
recor di ng and hol%i 151%1%#&%%%]2?1% &eFHEe? Wﬁgufﬁlﬁ&ﬁlgﬁa&nal :
voi ced sound/ unvoi ced sound deci di ng_neans_for decidi ng wh tger the -
sound si gnal which isisuarlied faony the sannd sagnad sterageme ?)ryglr 9 the y
section of the sound signal which is held in the data "recordi ng oeans;
speech vel ociviojcednseundmnweioed wwovard cdeciding pREtAR the tNWQTé’Hgtlge
al one of the sound signal to be transmtted .

5 denotes a switching flag which is supplied from the voiced

sound/unvoiced sound deciding portion 2 to the speech velocity
converter 4. Numeral 1lc denotes a speech velocity converting
input sound signal which is supplied from the sound signal
storag.e‘memory 1 to the speech velocity converter 4. Numeral le
10 denotes a speech velocity converted sound signal which is
supplied from the speech velocity converter 4 to the output sound
signal frame buffer 8. Numeral 1g denotes a frame output signal
which is output from the output sound signal frame buffer 8.
Numeral 1h denotes an address signal which is supplied from the
15 speech velocity converter 4 to the sound signal storage memory 1.
In a construction shown in Fig. 1, each block other than
the sound signal storage memory 1 can comprise a CPU (central
processing unit) or a DSP (digital signal processor).
Hereinafter, the above constructed reproducing velocity
20 converting apparatus and the operation thereof will be described
in detail with reference to flow charts shown in Figs. 2 to 5, an
illustration of a data windowing operation in a data operation
part shown in Fig. 6 and the illustration of a data overlapping
operation in the data operation part shown in Fig. 7.

25 In a step S101, an initial setting is first performed in



fromthe data recording neans w thout changing the interval of t he
sound signal; signal controlling neans for receiving the 25 output signals
fromthe data recordi ng neans and speech velocity

7 converting means and for outputting one of themin accordance
with the decision result of the voiced sound/ unvoi ced sound deci di ng
nmeans; and data out put nmeans which can oyfput a si gnal havi ng a
determ ned frane |l ength of the output signal fromthe 5 signa

control ling neans. Accordingly, the reproducing velocity of
t he sound

memory AR GROEH TP PR CPRVEFIEY B { ADSbitte SPGRAN IR Ik Hout
derorm g e N cosaing atart Tocation 1}y, an (hnvoiced sound coprocting vaiué -

10) and a (frame buffer pointer 1p) is set to zero, respectively.
The (processing start location 1i) is a data transfer completion
5 point in the address in the sound signal storage memory 1 as
described below. The (processing start location 1i) also
determines the address of a location at which the next processing
is started. The (unvoiced sound correcting value lo) indicates
how long the unvoiced sound part exists. As described below, the
10 (unvoiced sound correcting value 1o0) is upgraded in accordance
with the decided time length when the sound signal is decided to
be the unvoiced sound. The (frame buffer pointer 1p) indicates

the volume of data in the output sound signal frame buffer 8.
In a next step S102, it is determined whether or not the
15 v.alue of the (frame buffer pointer 1p) is .larger than a (frame
length 1m). If the value is larger, the processing proceeds to a
step S103. Otherwise, the processing proceeds to a step S105.
The (frame length 1m) is previously set to about 20 ms to 40 ms.
In the step S103, the frame dutput signal 1g is output outward
20 from the output sound signal frame buffer 8. In anext step S104,
the value of (frame buffer pointer 1p) - (frame length 1m) is set to
the (frame buffer pointer 1p). In the steps S102, S103 and S104,
. whenever the data in the frame buffer 8 becomes the frame length
1m, the data is output outward and the frame buffer pointer 1p is

25 reset.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a block diagram

showi ng a construction of a reproduci ng vel ocity converting apparat us
according to a first enbodi ment of the present invention. 15

Fig. 2 is a partial flow chart show ng a signal processing in the
reproduci ng velocity converting apparatus according to the first

enbodi nent of the present invention. 2 Fig. 3 i1s a partial flow
chart show ng the signal processing Tn the reproducing velocity

converting apparatus 20 according to the first enbodi nent of the present
I nventi on.

processing in the rep]‘lb&hg: %&p\l}g:@éﬁlt aegr:\tﬁisl’e? fpkﬁéﬂ%ﬁ%&ﬁé@%f@l&%&ég?gInﬁlg
2 partial {1 a0 GREAEC ShH (EARAEILSGAEY 105805 dmsi nDben EARSEE SIS g
veloeity COI‘]\{((Z;‘(I;;‘i;iI‘(I)% ?Irol e%1re611;tellj'xsnines the address of the transfer start location
for the data withi.n the speech velocity converting inpuf sound
5 signall 1c in the sound signal storage memory 1. In a next step
S106, it is determined whether the input sound signal 1la
transmitted from the sound signal storage memory 1 is a voiced
sound or an unvoiced sound in the voiced sound/unvoiced sound
deciding portion 4. The result of the decision is transmitted to
10 the speech velocity converter 4 as the switching flag 1b. In this
case, the time length of the input sound signal 1la to be
determined in the voiced sound/unvoiced sound deciding portion 2
is defined as a (determined time length 11). The time length can
be set to the same extent as the above (frame length 1m), that is,
15 about 20 ms to 40 ms.

In a next step S107, the processing is controlled by the
switching flag 1b whi(;h is indicative of the decision result in the
step S106. When the input sound signal la is a voiced sound, the
processing proceeds to a step S109. When the input sound signal

20 1lais an unvoiced sound, the processing proceeds to a step S108.
Namely, in case of the unvoiced sound, the windowing processing
described below is not performed. The signalis outputted asitis,
thereby resulting in preventing a waveform of the unvoiced sound

from deforming and degrading. In the step S108, the value of

25 (unvoiced sound correcting value 1o) is set to {(unvoiced sound



8 according to the first enbodi nent of the present invention.

Fig. 6 shows a data wi ndow ng operation which is performed in a data
operation part during a high-speed |listening processing in the
reproduci ng velocity converting apparatus 5 according to the first

enbodi nent of the present invention. Fig. 7 shows a data
over | appi ng operation which is perf éned I n the data operation part
during the high-speed | i stening protessing in the reproducing velocity

converting
10 invention.

apparatus according to the first enbodi nent of the present

) Fig.8 is.a veformchart. .|l ygtrating the
processing COXreg{ing Vf%l“ﬁel?b‘l"%ﬁ‘&tﬁﬁnﬁi“@\[ﬁuﬂﬁ eng élliil s vphugioé_ 4.

Fig. 9 is a waveformchart illustrating the géo%essi ng . vvhilch IS
performed i n(precessisgistamiolocation; i) 15 set;to {(processing; gtariplqcation
waveform chart illustrating the processin
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1i) + (determined time length 11)}. The processing proceeds to a
step S118. Since the switching flag 1b indicates that the sound
signal is determined to be an unvoiced sound, the time length
(determined time length 11) of the input sound signal 1a for usein
the decision can be generally treated as the unvoiced sound.
Accordingly, such a processing is carried out.

In the step S109, a pitch period of the speech velocity
converting input sound signal ic to be transmitted from the sound
signal storage memory 1 is calculated in the speech velocity
converter 4. The calculated pitch period is defined as (pitch
information 1j). In general, since a basic sound of a male voice
has a frequency of 50 to 100 Hz, the (pitch information 1j) is set to
10 ms to 20 ms. In a next step S110, the speech velocity
converting input sound signal 1lc is multiplied by weighting
window data as shown in Fig. 6. Furthermore, as shown in Fig.
7, the data in the adjacent pitch periods are added to each other,
whereby a (double velocity sound signal 1(1) which is indicative of
the time length for the (pitch information 1j) is calculated. The
(double velocity sound signal 1q) is overwritten so that the
address {(processing start location 1i) + (pitch information 1j)}
may be a head. In a next step S111, a (data shift volume 1k) is
calculated. The (data shift volume 1k) can be calculated bs; the

following equation :



which is perfornmed in a step S116 shown in Fig. 5. Fig. 11 is

a bl ock di agram showi ng the construction of the reproducing velocity
converting apparatus according to a second enbodi nent of the present
i nvention. 20 Fig. 12 is a block diagram show ng the
construction of t he reproducing velocity converting apparatus
according to a third embodi ment of {he present invention.

Fig. 13 is a block diagram show ng the construction of the prior-art

reproduci ng vel ocity converting apparat us.

gf t he pﬁginmﬁﬁf?ﬁmnﬁg&%@ﬁkﬁFwPq\lﬁlaﬁ&fﬁw"%"h“? 1e’?@nce ont f]e
acconpanyi ng &r 3V<Vllfgf’)

A reference R denotes a time length scaling factor in the

speech velocity conversion. For example, in case of R=1/2, the

5 speech velocity converter 4 is operated so that the speech velocity

converting input sound signal 1lc may have the 1/2-time time

length (the speech velocity may be doubled). Asunderstood from

the above equation, in case of R=1/2, the (data shift volume 1k) is

equal to the (pitch information 1j).' Fig. 8 is a waveform chart

10 exemplifying the processing which is performed in the steps S110

and S111.

In a next step S112, it is determined whether or not the

(unvoiced sound correcting value 1lo) is larger than zero. When

the (unvoiced sound correcting value 10) is larger than zero, the

15 processing proceeds to a step S114. Otherwise, the processing

proceeds to a step S113. In the step S113, the value of

(processing stait location 1i) is set to {(processing start location

1li) + (data shift volume 1k) + (pitch information 1j)}. The

processing proceeds to a step S117. In the step S114, it is

20 determined whether or not the value of (unvoiced sound

correcting value 1lo) is larger than the (data shift volume 1k).

When the value is larger, the processing proceeds to a step S115.
Otherwise, the processing proceeds to a step S1186.

In the step S115, the value of (processing start location

25 1li)is setto {(processing startlocation 1i) + (pitch information 1j)}.



(1[err] Enbodinment) 5 Fig. 1 is a block diagramshow ng a

repr oduci ng vel ocity converting apparatus according to a first

enbodi ment of the present invention. Referring nowto Fig. 1, a sound
si gnal storage nenory 1 is operated to be used as data recording
neans. A sound signal is recorded and held in the sound signal storage
10 nenory 1. For exanple, the sound sign Is a digital signal whi ch
is read fromrecording nedia (not shown). The digital signal is
recorded in the sound signal storage nenory 1. An - out put signal from

th d si | st 1 | ded . i ced.

sound unvor ced A N e aHaRiFe Lo AR, ditzscting el 1 Go agtsana

deci di r whi ch i des whet t h d,si ' i £od

sound of an UCEFERPedh At caRrectine Pale 49) S dAatB Eb R YRS, Bk he
t put si I i | ded f h it t 4 h

el Dt 5 St RS SSihg anerobae s BePEn ST M REchi i ALERS

wi t hout changin 20, an interval of the sound signal a 8 can indicate a

processing valnadfet@racessimesgiard locghon s‘tlbriégﬁsetn@rg BrocesfiBgcHhafince

wh location 1i) + (pitch information 1j) + (data_shift volume 1k) -
(unvoiced sound correcting value 10)}. The value of (unvoiced
sound correcting value 10) is then set to zero. Figs. 9 and 10 are
the waveform charts exemplifying the processing. which is
.performed in the steps S115 and S116. In the step S117, the
10 value of (transfer start location 1n) is set to {(transfer start
location 1n) + (pitch information 1j)}. In the next step S118, the
speech velocity converted sound slignal le is output to the output
sound signal frame buffer 8. The speech velocity converted
sound signal le is the data which ranges from the address
15 (transfer start location In) to the address (processing start
location 1i) in the sound signal storage memory 1. As shown in
Fig. 9, when the value of (unvoiced sound correcting value 10) is
larger than the (data shift volume 1k), (processing start location
1i) = (transfer start location 1n). Accordingly, a data transfer

20 volume is zero in the step S118.

In a next step S119, the value of (frame buffer pointer
1p) is set to {(frame buffer pointer 1p) + (processing start location
1i) - (transfer starf location .ln)}. The processing proceeds to the
step S102.

25 The above processing is carried out, whereby the



results of the -‘speech velocity conversion and voiced

sound/ unvoi ced sound decision. The output signal fromthe speech
vel ocity converter 4 is provided for an output sound signal 25 frane
buffer 8 (data output means) which can output the signal

10 having a franme |l ength determ ned at a constant tim ng.
I'n addition, numeral |a denotes an input jgound signal which is
supplied fromthe sound signal storage nenory 1 to the voi ced

sound/ unvoi ced sound. deciding portion 2. Numeral Ib 5 denotes a sw tching
1120, 4010 | Sy BRBE Sa IS Sy, pRCIE o BB Co R SR A
speech vel oo L SSWY Nl she mbRy roROndnebEREecltE ot st BB By O
Nurreral e operating an addition. With the time length of R times (R<1)
that of the original sound signal, the speech velocity converted
5 sound signal can be sequentially reproduced without deforming
the waveform of the unvoiced sound part in the sound signal.
When the unvoiced sound continues long, the processing is
performed in the steps S115 and S116 of Fig. 5 so as to avoid an
incapability of obtaining a desired reproducing velocity due to an
10 increase of the part which is not to be windowed. In the steps
S115 and S116, the address of the processing start location is
controlled so as to reduce the data transfer volume of the actual
voiced sound. Accordingly, when a user sets a desired
reproducing velocity, according to the present invention, even if
15 the sound signal generates many unvoiced sounds, it is possible to
obtain the reproducing velocity which approximates to a desired
reproducing velocity.
Next, a second and a third embodiments of the present
invention will be described. Block portions having the same or
20 corresponding function in the first embodiment have the same
reference numbers. The detailed description is omitted.
(2" Embodiment)
Fig. 11 is a block diagram showing the reproducing
velocity converting apparatus accordihg to the second

25 embodiment of the present invention.



10 denotes a speech velocity converted sound signal which is supplied
fromthe speech velocity converter 4 to the output sound signal frane
buffer 8. Nuneral 1g denotes a franme output signal whi ch i s output
fromthe output sound signal frame buffer 8. Nurmeral |h denotes an
address signal which is supplied fromthe 15 speech velocity converter 4
to the sound signal storage nenory 1. 17 In a construction shown
in Fig. 1, each bl ock other than t he sound signal storage nmenory 1 can
conprise a CPU (central processing unit) or a DSP (digital signa

: Her ei naf .t b t |
Veloci ty 20 conver (RAEPTISBA HPHota e NEhoBBrieT S L ERREs {RR) SfRe"
d i bed . in detail with ref to fl t h i Figs.;2 t
5oan i pinil BEvEREL M emaRy PR GReAs L e GBS Theaund SHER ek on”
part shown in_Fig. anget he il]ustratiqn %%aq_jdata ,ovgrl a

NGy . 4.
operation i nNwaezala2ogenstesnthe ryoics ugpvoace Zgoﬁ%f decidipg ,

step S101, an injtial setting.is first rforme
P portion which deciqdes whet erptshe sounql

is1ngna1 is a voiced sound
5 or an unvoiced sound in the arbitrary section. Numeral 3
denotes the switch for switching an output destination at which
the sound signal is to be output. Numeral 4 denotes the speech
velocity converter which can change the time length alone
without changing the interval of the sound signal. Numeral 5
10 denotes an adder which can add a plurality of signals to one
another. Numeral 6 denotes the output sound signa] storage
memory which c#n record the processed sound signal.
In addition, numeral 1a denotes the input sound signal.
Numeral 1b denotes the switching flag. Numeral 1c denotes the
15 spéech velocity converting input sound signal. Numeral 1d
denotes a speech velocity unconverted sound signal. Numeral le
denotes the speech velocity converted sound signal. Numeral 1f
denotes a speech velocity converted output sound signal.
Hereinafter, the above constructed reproducing velocity
20 converting apparatus and the operation thereof will be described
in detail.
| In the first place, the input sound signal 1la is
transmitted from the sound signal storage memory 1 to the voiced
sound/unvoiced sound deciding portion 2 and the switch 3. In

25 the voiced sound/unvoiced sound deciding portion 2, it is



t he speech velocity converter 4. That is, each value of a (processing

start location 1i), an (unvoiced sound correcting val ue lo) and a
(frame buffer pointer 1p) is set to zero, respectively. The
(processing start location 1li) is a data transfer conpletion 5 point in
the address in the sound signal storage nenory 1 as descri bed bel ow.
The (processing start location 1i) alsols determ nes the address of a
| ocation at which the next processing is started. The (unvoi ced sound
correcting value | o) indicates how | ong t he unvoi ced sound part

exi sts. As described helow,, th 10 unvoi ged sound corr et | | 0)

tﬁ%@épéan‘?f ether%hetqpp[ s‘b‘é’afcl(fégntalﬂg\?’rseﬁactoﬁké\,ﬁ%r?\(ﬁ%(agound
signal is decided tq be the_unvqi ced sound. . The (frane.buffer i.nter
1p) i ndi cat e@n unvaqigedy8purd. of Tg&t geichs‘ﬂ’i'e r8§f‘bﬁtlssg’iﬁfbs§’ilgﬁea‘i etror Eﬁ@

I s upgraded

buf fer 8.

ILn a next step_.S102, it js determ.ped et her  or
not the 15 switch §f asehe r%wogljﬂfge%lﬁgi er 1];:5 ﬂ%eléT’Vég‘?ht antts 18 r ane

l ength 1m.

10

15

20

25

|f the value is_ larger, the processi ngi {)roceeds_ ta a
determined whether the input sound signal 1a1s a voiced sound or

an unvoiced sound in accordance with the switching flag 1b.
When the input sound signal la is the voiced sound, the input
sound signal la is transmitted to the speech velocity converter 4
as the speech velocity converting input sound signal lec.
Furthermore, unvoiced sound data is traﬁsmitted to the adder 5
as the speech velocity unconverted sound signal 1d. At this time,
the input sound sigﬁal la is equivalent to the speech velocity
converting input sound signal 1c. When the input sound signal
lais the unvoiced sound, the input sound signal 1ais transmitted
to the adder 5 as the speech velocity unconverted sound signal 1d.
The unvoiced sound data is transmitted to the speech velocity

converter 4 as the speech velocity converting input sound signal

‘1c. At this time, the input sound signal la is equivalent to the

speech velocity unconverted sound signal 1d.

In the speéch velocity converter 4, the speech velocity
converting input sound signal 1lc is speech-velocity-converted so
that the speech velocity converted sound signal le is calculated.
In the adder 5, the speech velocity unconverted sound signal 1d is
added to the speech velocity converted sound signal le. The
resultant speech velocity converted output sound signal 1f is

output to the output sound signal storage memory 6. In the



step S103. Ot'herwi se, the processing proceeds to a step S105. The
(frame length 1m) is previously set to about 20 ms to 40 ns. In the
Sstep S103, the frane output signal 1g is output outward 20 fromthe output
sound signal frame buffer 8 1In a next step S 104, t he val ue of (frane
buffer pointer 1p) - (franme length 1m is set to the (frame buffer
pointer 1p). In the steps S102, S103 and1§104, whenever the data in
the frame buffer 8 becones the frame | ength 1m the data is output
outward and the franme buffer pointer 1p is 25 reset.

12 In the.ste 05, the value of (prgcessin tart | ocation
1) i's set t QUi diid signal | Slonaks, Bemony, 50! HigcuPochaveloctty

| ocation 1n) determ nes the addr?fs,of thg transfer start |ocation for
the data wit foRvierde d@é@i“béPB&‘i §1 a tlﬁrrg?cioﬁgﬁld-sound

The above processing is performed whereby it is possible to

obtain the speech velocity converted sound signal which does not

5 deform the waveform of the unvoiced sound part of the sound
signal. |

(3'* Embodiment)

Fig. 12 is a block diagram showing the reproducing

velocity converting apparatus according to a third embodiment of
10 the present invention.

Referring now to Fig. 12, numeral 1 denotes the sound
signal storage memory which records and holds the sound signal.
Numeral 2 denotes the voiced sound/unvoiced sound deciding
portion which decides whether the sound signal is a voiced sound

15 or an unvoiced sound in the arbitrary section. Numeral 4
denotes the speech velocity converter which can change the time
length alone without changing the interval of the sound signal.
Numeral 7 denotes an output switch which outputs arbitrary one
of a plurality of input signals by an external control signal.

20 Numeral 8 denotes the output sound signal frame buffer which
can output the signal ha_wing the frame length determined at the
constant timing.

In addition, numeral 1a denotes the input sound signal.
Numeral 1b denotes the switching flag. Numeral 1c denotes the

25 speech velocity converting input sound signal. Numeral le



5 signal 1c in the sound signal storage nenory 1. In a next step

S106, it is determ ned whether the input sound signal la transmtted
fromthe sound signal storage nenory 1 is a voiced sound or an

unvoi ced sound in the voi ced sound/ unvoi ced sound deci di ng portion 4.
The result of the decision is transmtted to 10 the speech velocity
converter 4 as the switching flag Ib. In 4@is case, the tine |l ength of
the input sound signal la to be deternmned in the voiced

sound/ unvoi ced sound deci ding portion 2 is defined as a (determ ned

time length 11). The .tinme |ength,ca be set to.the sane gxten t he
above (frane ?iéﬂggﬁs fhf,sg%%q@ivg,loc&g coéb‘b‘iﬁ%eéos%gflos%&%s. Rirf8kaf it
In a next steg S107, e processing is controlled, b he S\ t chi

flag | b whi chaPE‘Oi fidli %ﬂ?i PO S h‘équGE‘?Ysi?)‘i‘PY%ﬁﬂq ?{H%PHQ s°“n‘§mt%‘§“§lr586.
When the input_sound, signal |a itli)@a voi ced sound, th processi ng
proceeds to aluwerel i depotasithe frame eutput 8igRal- 20 1a is an

unvoi ced sound, the processjng proceeds to a st Nanely, in

p 3108. .
case of the unvoiced sbbgdabeve M@smrr@dgﬁ@@é@mgg velocifg LONVRITIREG| ow

is not perfornmed. The signal_is outputted as it is . )
apparatus and the operation thereof will be described below in

detail.

In the lfirst place, the input sound signal 1la is
transmitted from the sound signal storage memory 1 to the voiced
sound/unvoiced sound deciding portion 2. In the wvoiced

10 sound/unvoiced sound deciding portion 2, it is determined
whether the input sound signal 1a is a voiced sound or an
unvoiced sound. The decision resultis transmitted to the speech
velocity converter 4 and the output switch 7 as the switching flag
1b. In the speech velocity converter 4, only when the switching

15 flag 1b is indicative of the voiced sound, the speech velocity
converting input sound signal 1c to be transmitted from the sound
signal storage memory 1 is speech-velocity-converted. The
speech velocity converted sound signal le is calculated. When
the switching flag 1b is indicative of the unvoiced sound, the

20 speech velocity converting input sound signal 1lc is not speech-
velocity-converted in the speech velocity converter 4. In the
output switch 7, when the switching flag 1b is indicative of the
voiced sound, the speech velocity converted sound signal le is
output to the output sound signal frame buffer 8 as the speech

26 velocity converted output sound signal 1f. When the switching



thereby resulting in preventing a waveform of the unvoi ced sound
deform ng and degrading. In the step S108, the value of 25 (unvoiced
sound correcting value 1o) is set to {(unvoiced sound

recting value o) + (determned tine length 11)}. The val ue of

13 cor
(processing
1i) + (deter
S 118. Since
determ ned t
| ength 11) o
generally tr
processing i
of the speec

10
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25

start location 1i) is set to {(processing start |ocation

from

mned tinme length 11)}. The ngcessi ng proceeds to a step
the switching flag I b indicates that the sound 5 signal is
0o be an unvoiced sound, the time |length (determned tine
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s carried out.
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speech velocity converted output sound signal 1f.

The above processing is repeated until the data volume
in the output sound signal frame buffer 8 reaches a
predetermined constant value. When the data volume in the
output sound signal frame buffer 8 reaches a p.redetermined
constant value, the above processing is temporarily stopped.
The output sound signal frame buffer 8 outputs the frame output
signal 1g outward at a predetermined arbitrary timing. After
the frame output signal 1g is output, the temporarily stopped
processing is restarted.

The above processing is performed whereby it is
possible to sequentially reproduce the speech velocity converted
sound signal which does not deform the waveform of the unvoiced
sound part of the sound signal.

As described above, according to the first embodiment,
the app-aratus is provided with the voiced sound/unvoiced sound
deciding portion 2, the speech velocity converter 4 and the output
sound signal frame buffer 8. Accordingly, the speech velocity
conversion can be performed without changing the interval of the
original sound signal and without deforming the waveform of the
unvoiced sound part. In the first embodiment, an output time of
the voiced sound is controlled in accordanlce with the time length

of the unvoiced sound. Accordingly, the speech velocity



10 converting input sound signal 1c to be transmtted fromthe sound

signal storage nenory 1 is calculated in the speech velocity converter
4. The calculated pitch period is defined as (pitch information |j).
In general, since a basic sound of a nale voice has a frequency of 50
to 100 Hz, the (pitch information Ij) is set to 15 10 ns to 20 ns. In a
next step S110, the speech velocity nverting i nput sound signal 1c
is multiplied by weighting wi ndow data as shown in Fig. 6.

Furt hernore, as shown in Fig. 7, the data in the adjacent pitch

peri ods are added taq each other er a (double yvelogit

signal | q) \m‘f%"?%ﬂf’ﬁdi“@é’cie% BPff%“\éAAhé"em/% %%n%l’ﬁr%‘“r ¢ H2 {’pﬁ?gﬁg“
information 1j) is galcul ated. .The doybl e vel ocity sound si ., 1q)

i s overwitteoPfeGPssng (with substantial % Yoest ngy §Fér?°wsgﬁﬁﬂ¥ +
(pitch information 1j).} . may be a head. In a next step $S111, (dat a
shift vol une Witheut changing the sspundcof dhe; oyiginal, fapn 1%59!5;1{1

calculated by the - 25 fol | ow nghequat i on )
without deforming the waveform of the unvoiced sound part.

5 Furthermore, according to the second embodiment, the
input sound signal la and the speech velocity converted Sound
signal le which is output from the speech velocity converter 4 are
switched to each other by the switch 7 in accordance with the
result of the voiced sound/unvoiced sound deciding portion 2.

10 The switched signal is then output to the output sound signal
frame buffer 8. Thereby, the speech velocity conversion can be
performed which is operated in the frame processing without
changing the interval of the original sound signal and without
deforming the waveform of the unvoiced sound part.

15 Furthermore, according to the third embodiment, the
unvoiced sound part of the sound signal is not speech-velocity-
converted in the voiced sound/unvoiced sound deciding portion 2
and the switch 3. Accordingly, the speech velocity conversion
can be performed without changing the interval of the original

20 sound signal and without deforming the waveform of the unvoiced
sound part.

As described above, according to the present invention,
the voiced sound/unvoiced sound decision result is used so as to
compress the voiced sound alone and to output the unvoiced sound

25 as it 1s. Accordingly, the speech velocity conversion can be



14 (data shift volunme 1k) = {R/(1-R)} X (pitch information 1j),

wher e (R 0<R<1). A reference R denotes a tine |ength
scaling factor in the speech vel ocity conversion. For exanple, in case
of R=1/2, the 5 speech velocity converter 4 is operated so that the
speech velocity converting i nput sound signal 1c nmay have the 1/2-tine
tinme | ength (the speech velocity ma?gbe doubl ed). As understood from
t he above equation, in case of R=1/2, thé&*(data shift volume 1k) is

equal to the (pitch information 1j). Fig. 8 is a waveformchart 10

exenplifying the,processing which [.s perforped in the steps,S110 . nd
S111 carribl "GRh wikaaut cdabpming thE  malriosmh oo atnepicsd not
t he (unvoi ced sound cqrrecting valuﬁ | 0) .is larger, than, zero. We
the (unvoi ced® dPadtr ecdbnpdditian othe s voigedr spppd/paygiced soun

decision result is used so as to control the address of the sound
signal storage memory in such a manner that an output time
5 length of the voiced sound is controlled in accordance with the
time length of the unvoiced sound. Accordingly, the speech
velocity conversion can be performed which is operated in the
frame processing with substantial fidelity to the set
compressibility and does not need the switch without changing
10 the sound of the original sound signal and without deforming the
waveform of the unvoiced sound part. A clear velocity converted
sound can be obtained.
Moreover, according to the present invention, the
voiced sound/unvoiced sound decision result and the switch are
15 used so as to control whether the original sound signal is output
as it is or the speech velocity converted sound signal is output.
Accordingly, the speech velocity conversion can be performed
without changing the interval of the original sound signal and
deforming the waveform of the unvoiced sound part. The clear
20 velocity converted sound can be obtained.

Furthermore, according to the present invention, the
voiced sound/unvoiced sound decision result and the switch are
used so as to control whether the original sound signal or the
speech velocity converted sound signal is output. Accordingly,

25 the speech velocity conversion can be performed which is operated



15 processihg proceeds to a step S114. Ot herw se, the processing

proceeds to a step S113. In the step S113, the val ue of (processing
start location 1i) is set to {(processing start |ocation li) + (data
shift volune 1k) + (pitch information 1j)}. The processi ng proceeds
1o a step S117. In the step S114, it is 20 determ ned whether or not the
val ue of (unvoi ced sound correctinggyalue lo) is larger than the (data
shift vol une 1Kk). When the value is larger, the processing proceeds to
a step S115. O herwi se, the processing proceeds to a step S 116.

|01 LD Y e o lpo R SRERBA, b PRk ok tBese!
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sound part. The clear velocity converted sound can be obtained.

5 POSSIBILITY OF INDUSTRIAL UTILIZATION

As described above, according to the present invention,

a speech velocity conversion can be performed without changing

an interval of an original sound signal and deforming a waveform

of an unvoiced sound part. A clear velocity converted sound can

10 be obtained. Accordingly, when the sound signal is read from
recoiding media, a reproducing velocity is higher than the
velocity during a record of the sound signal. The present
invention is applicable to an apparatus which operates a so-called
high-speed listening. The present invention can be suitably

15 appliéd to an optical disk, an optical magnetic disk, a sound
reproduction from a VTR, a dictation apparatus, an answering

telephone and the like.



The processing proceeds to a step S117. In the step S116, the  value of
(processing start location 1i) is set to {(processing start 5 location 1i)

+ (pitch infor ' j). + (data shift volunme 1k) -. unvoi ound
correcting val q%mgm J"H’ ﬂllﬂg of (unvoi ced Th ect Had BY gcédsval a
lo) is then set 2oy 3% and 10 are t he ﬂmﬂm{ ﬂts

exenplifying the processing which is 5 per f or med 115 and
S116. In the step S117, the 10 value o% (transfer start location 1n) is
set to {(transfer start | ocation 1n) + (pitch information Ij)}. In the
next step S118, the speech vel ﬁ;iAw§onverted sound signal le is

out put to the output sound sig rame buffer The speech velocity

8.
d d ,si |, le i . ' :
15 (1 anst ol start PoraRresndng v B sRaVerting ARRBRa{UE oSt ==
ti li) inth d si t 1. .Sh ' .. Fig. 9,
whon the val ue of | (RN 2aCABAHRE aBeabs (b Lok irenayBacand Raldingrali

the (data shift volume 1k), (processjng start |ocation li) = (transfer
start |ocati seund) signalomithg form ofap digitaksignal;
5 voiced sound/unvoiced sound deciding means (2) for deciding

whether said sound signal is a voiced sound or an unvoiced sound
in an arbitrary section of said sound signal which is held in said
data recording means;
speech velocity converting means (4), a sound signal
10 being read from said data recording means, said speech velocity
converting means for outputting a sound as itis in a section which
is decided to be an unvoiced sound part by said voiced
sound/unvoiced sound deciding means, said speech velocity
converting means for outputting, by changing a time length alone
15 without changing an interval, the sound in the section which is
decided to be a voiced sound part by said voiced sound/unvoiced
sound deciding means; and |
data output means (8) .which can output a signal having
a determined frame length of an output signal from said speech

20 velocity converting means.

2. A reproducing velocity converting apparatus comprising :
data recording means (1) for recording and holding a
sound signal in the form of a digital signal;

25 voiced sound/unvoiced sound deciding means (2) for




20 volune is zero in the step S118. In a next step S119,
the val ue of (frane buffer—pointer 1p) is set to {(frane buffer--

ocati on in)). Hirﬁwss' e nerebr oco0ds 0 the H ﬂmﬁﬁiﬂﬁm \}Hlﬂlll

The above proce ed out, whereby

16 unvoi c f IS output |t |s The v0|ced sound S

wi ndowed and t he speech veIOC|ty conversion is performed by operating
an addition. Wth the tinme length of R tlnes (R<1) that of the

original sou nal, th ech vel ocity, converted ound_sj gnal _can
be sequenti al ‘E?tcwgﬁgo&k%é‘%p ?ﬂ?:‘}it ]rgg?a 18 ?hé(%?/éf 5?W§f %Lrh@n
unvoi ced sound part jn the sound signal. e unvoi ¢ced ioulr;d
conti nues | o VeHedpeuBgdiman; arbi rary sectlono sa1 sound signal which

is held in said data recording means;
speech velocity converting means (4), a sound signal
5 being read from said data recording means, said speech velocity
converting means for outputting a sound asitisin a section which
is decided to be an unvoiced sound part by said voiced
sound/unvoiced sound deciding means, said speech velocity
converting means for outputting, by changing a time length alone
10 without changing an interval, the sound in the section which is
decided to be a voiced sound part by said voiced sound/unvoiced
sound deciding means,
wherein said speech velocity converting means has
means for controlling a reading of the sound signal from said data
15 recording means, said controlling means uses a decision result of
said voiced sound/unvoiced sound deciding means so as to control
a voiced sound part reading address in accordance with the time
length of the unvoiced sound part so that an output signal may
provide a value which approximates to a desired reproducing
20 velocity; and
data output means (8) which can output a signal having

a determined frame length of the output signal from said speech

velocity converting means.

25 3. A reproducing velocity converting apparatus




perfornmed in the steps S115 and S116 of Fig. 5 so as to avoid an
i ncapability of obtaining a deslred reproducing vel ocity due-to-an-

‘increase of the p‘hlsﬁhwﬁa ee % to be w ndowed. I ﬂll 8115
and S116, the addr cessing start Iocatm T"I lﬂ" ,Il””!l ol l ed

so as to reduce th

r volunme of the actdal © L woi€ed sound
"Accordingly, when a user sets a desired ¢ .reproduci ng vel ocity,
according to the present invention, even If 15 the sound signal generates
many unvoi ced sounds, it is possible to obtain the reproducing
vel ocity which 3P roxinates to a desired reproduci ng vel ocity.
Next, a secohy™ W& hird enbodi nents of the pr esent I nvention wll
be described. Bl ock rtions having the s rrespgn nction
in the first enbodi néﬁ? "hé\?@"?ﬁ gn,gans ?{rféoﬁr’é(?ﬁ?g%ﬁﬂﬁbgﬁg g‘fﬂgl{’igt i | ed
description is omtted b, d| Fig. 11 is a
bl ock di agraﬁ?‘éﬁg:/\ﬂﬁjlqlhlfp rtb "réa 1git ii‘!ﬂl converting appar at us

according to the second 25 enbodlnent of the present  invention.
voiced sound/unvoiced sound deciding means (2) for

5 deciding whether said sound signal is a voiced sound or an
unvoiced sound in an arbitrary section of said sound signal which
is held in said data recording means;

data switching means (3) which can switch an output
destination of the sound signal to be transmitted from said data
10 recording means in accordance with the decision result from said
voiced sound/unvoiced sound deciding means;
speech velocity converting means (4) which can change
the time length alone of said sound signal to be transmitted from
said data recording means without changing the interval of said
15 sound signal;
| data adding means (5) which can add the output signal
from said speech velocity converting means to the output signal
from data switching means; and
output data recording means (6) which can record the

20 output signal from said data adding means, the processed sound

signal.
4. A reproducing velocity converting apparatus
comprising :

25 data recording means (1) for recording and holding a

THIS SHEET HAS BEEN
REPLACED
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"Referring nowto Fig. 11, numeral 1 denotes the sound

si gnal st or agerRARS ¥asWdn®epiicecor ds and hol ds the sound signal™

‘Numer al 2 denot
whi ch deci des m@?l
]

WA oot < e CAMMBAALAEIY: 5 .

sound in the ar n. Numeral 3 denotes tHe $wi fch*for
swi tching an output destination at which the sound signal is to be
“output. Numeral 4 denotes the speech vel ocity converter which can
change the tine | ength al one wi t hout changing the interval of the

sound si gnal

. Nuner al 10 .depotes an adder. whi ch can add a plurality of
signals to oﬁgun?ﬂgd*ﬂsnl[’rférthe aﬂta% ‘ggﬁﬁ‘?]e?grh sjout put sound si gnal

st orage
I n additi on,

10

15

menory which can regord the processed sqund signal .
nuneral Yeicgdnseund/mavaigad seund demding means (2) for

deciding whether said sound signal is a voiced sound or an
unvoiced sound in an arbitrary section of said sound signal which
is held in said data recording means; |

speech velocity converting means (4) which can change
the time length alone of said sound signal to be transmitted from
said data recording means without changing the interval of said
sound signal;

signal controlling means (7) for receiving the output
signals from said data recording means and speech velocity
converting means and for outputting one of them in accordance
with the decision result of said voiced sound/unvoiced sound
deciding means; and

data output means (8) which can output a signal having

a determined frame length of the output signal from said signal

controlling means.

THIS SHEET HAS BEE
REPLACED

il




Nuneral |b denotes the switching flag. Nunmeral 1c denotes the 15 speech

vel ocity converting input sound signal. Nuneral 1d denot es a speech
‘vel ocity unconverted sound signal. Nuneral le denotes the speech

vel ocity converted sound signal. Nuneral 1f denotes a speech velocity
converted out put sound signal. Herei nafter, the above
constructed reproducing velocity 20 coygerting apparatus and the
operation thereof will be described I n detail. In the
first place, the input sound signal la is transmtted fromthe sound

signal storage nmenory 1 to the voi agfeTrAacFOUNd/ unvoi ced sound deci di ng
portion 2 and the switch 3. In 25 "the voiced sound/ unvoi ced sound

deci ding portlon 2, "f‘hbspresent invention can obtain a clear velocligy

converted sound in a sound signal which is recorded in recording
media, without changing an interval of the soﬁnd signal. An

5 inputsoundsignal (1a)istransmitted from a sound signal storage
memory (1) to a voiced sound/unvoiced sound deciding portion (2).

In the voiced sound/unvoiced sound deciding portion (2), it is
decided whether the input sound signal (1a) is a voiced sound or

an unvoiced sound. A decision result is transmitted to a speech

10 velocity converter (4) as a switching flag (1b). The speech
velocity converter (4) outputs the unvoiced sound as it is. A
predetermined windowing and adding processing is performed to

the voiced spund, a time compression is carried out so as to output

the voiced sound. An output signal (1e) from the speech velocity

15 converter (4) is output as a frame output signal (1g) through an
output sound signal frame buffer (8). In another mode, a switch

and an adder may be used.



determ ned whet her the input sound signal la is a voiced sound or an

unvoi ced sound. The decision result is transmtted to the switch 3 as
the switching flag Ib. In the switch 3, it is det ermi ned whet her the
i nput sound signal la is a voiced sound or 5 an unvoiced sound in :
accordance with the switching flag Ib. When the input sound signal la
is the voiced sound, the input sound  signal la is transmtted to the
speech velocity converter 4- = as the eech vglocity cenverting input
sound signal 1c. . Furthernore, unvoi éed sound data is=ransmtted to
the adder 5 10 as the speech velocity ufitonvertdd sound ngnal 1d. At this
tinme, t he i nput sound signal la is eguivale to themsfeech velocity
converting input sound signal 1c. \Wen tl® input |s do%i §n la is
t he unvoi ced sound, the input sound sign;g la is trans—mitg,,eg'_‘J to the
adder 5 as the speech velocity unconverted squndlsigngl 1¢& ., 15 The
unvoi ced sound data is transmtted to thespgech el odity< converter 4
as the speech velocity converting input §bunc & Jhal c. At this tine,
the input sound signal la is equival ent tmpireag © mSHeech velocity
unconverted sound signal 1d. 3; n &R
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In the speech velocity converter 4, the speech velocity 20 converting

i nput sound signal 1c is speech-velocity-converted so that the speech
vel ocity converted sound signal le is calcul ated. In the adder 5, the
speech vel ocity unconverted sound signal 1d is added to the speech
vel ocity converted sound signal le. The resul tant speech velocity i
converted pj; é}und Zzgnal 1f is 25 output to the output sound signa
storage nmenbryd6.\Une t h 19

out put sound signal storage nenory 6, the speech velocity converted
out put sound signal 1f is recorded. The above processing is perforned
whereby it is possible to obtain the speech velocity converted sound

signal which does not 5 deformthe waveform of the unvoiced sound part of
t he sound

( START )
l /////Sl()l
(PROCESSING START
LOCATION 1i)=0
(UNVOICED SOUND
CORRECTING VALUE 10) =0
(FRAME BUFFER POINTER 1p) =0

(FROM S119)

(FRAME BUFFER POINTER 1p
FRAME LENGTH 1

S102

(TO 105)

FRAME OUTPUT SIGNAL 1g
IS OUTPUT OUTWARD FROM
OUTPUT SOUND SIGNAL ~S 103
FRAME BUFFER

l

(FRAME BUFFER POINTER 1p) =
(FRAME BUFFER POINTER 1ip)—)|__.S104

(FRAME LENGTH 1m)




si gnal . (3[err] Enmbodi nment) Fig. 12 is a block diagram
showi ng t he reproducing vel ocity converting apparatus according to a
third enbodi nent of 10 the present invention. Ref erri ng now
to Fig. 12, nunmeral 1 denotes the sound signal storage nmenory which
records and hol ds the sound signal. Nuneral 2 denotes the voiced
sound/ unvoi d]EoGgp deandi ng portion which deci des whet her the sound
signal is alvoikeldsoun 15 or an unvoiced sound in the arbitrary
section. Nuneral 4 denotes the speech velocity converter which can
change the tine | ength al one wit h ' the interval of the
sound si gnal . Nurmeral 7 denotes Qﬁﬂgﬁfogpqég?tch whi ch out puts
arbitrary one of a plurality of i nput ghal s by an external control
signal. 20 Nuneral 8 denotes the output S§ound signal frane buffer which
can output the signal having the frane lenggh determ ned at the

constant timng. lredtid ke 893l [a denotes the input
sound signal . LOCATION 1n) = S105
(PROCESSING START
LOCATION 1i)

l

VOICED SOUND/UNVOICED SOUND
DECIDING PORTION 4 PERFORMS
VOICED SOUND/UNVOICED SOUNDI—S1086
DECISION

(VOICED S1o7

Y sounp)

S INPUT SOUND SIGNA
la VOICED SOUND?

(UNVOICED
SOUND)

N

(UNVOICED SOUND CORRECTING
VALUE 10) =(UNVOICED SOUND
CORRECTING VALUE 1lo0) +
(DETERMINED TIME LENGTH11)] __ S108
(PROCESSING START LOCATION
1i) = (PROCESSING START
LOCATION 1i) + (DETERMINED
TIME LENGTH 11)

l //3109

CALCULATE (PITCH
INFORMATION 1j)

(TO S118)

(TO S110)



Nuneral |b denotes the switching flag. Nunmeral 1c denotes the 25 speech
vel ocity converting input sound signal. Nuneral le

20 denotes the speech velocity converted sound signal. Nuneral 1f
denotes the speech velocity converted out put sound signal. Nuneral 19
denotes the frane output signal. The above constructed :
r epr oduci n eI?c' y copverting 5 apparatus and the operation thereof wll
be describgﬁvb I ieN detail . In the first place, the

i nput sound signal lais transmtted fromthe sound signal storage

menory 1 to the voiced sound/ unygj ouggdydeci ding portion 2. In
the voiced 10 sound/unvoiced soundygggﬁ@'%g po?tion 2, it is determ ned

WINDOWING-ADDING . S110

l

CALCULATE (DATA S111
P —
SHIFT VOLUME 1k)

S112

(UNVOICED SOUND
ORRECTING VALUE 10))> 0

(PROCESSING START LOCATION
1i) = (PROCESSING START
LOCATION 1i) + (DATA SHIFT |[|-S5113
VOLUME 1k) + (PITCH
INFORMATION 13j)

(TO S117)

N

DATA SHIFT VOULUM
1k) ((UNVOICED SOUND
CORRECTING VALUE 1lo0)

(TO s1186)

(TO s115)



whet her the input sound signal l1la is a voiced sound or an unvoi ced

sound. The decision result is transmtted to the speech vel ocity
converter 4 and the output switch 7 as the switching flag | b. In the
speech velocity converter 4, only when the switching 15 flag |lb is
indicative of the voiced sound, the speech velocity converting input
sound signal 1lc to be transmtted fromthe sound signal storage nenory
lis speech-}?l?EiKgicon rted. The speech vel ocity converted sound
signal le is*caltu &d. en the switching flag Ib is indicative of

t he unvoi ced sound, the 20 speech yglgagiyt s £9naverting i nput sound signal
1c is not speech- vel oci ty-converted in the speech velocity converter
4. In the out put switch 7, when the tch;gLSapl b is indicative of
t he voi ced sound, the speech vel ocityfconvert sound signal le is
output to the output sound signal franme bu¥fer as_the speech 25 velocity

converted output sound gp@ptrls IWEN sSIPERIM LOVRG ION 1i) =
(PROCESSING START LOCATION 1i)H
(PITCH INFORMATION 1j)

(UNVOICED SOUND CORRECTING
VALUE 1o0) = (UNVOICED SOUND
CORRECTING VALUE 10)— (DATA
SHIFT VOLUME 1k)

j

(FROM S114)

ﬁ? ’//,81.16

(PROCESSING START LOCATION 1i) =
(PROCESSING START LOCATION 11i) +
(PITCH INFORMATION 1j)+ (DATA
SHIFT VOLUME 1k) —(UNVOICED

(FROM
SOUND CORRECTING VALUE 1o0)
S113)
(FROM (UNVOICED SOUND CORRECTING
$108) VALUE 1lo) =0

7 T

(TRANSFER START LOCATION 1n) =
(TRANSFER START LOCATION 1n)+ S117
(PITCH INFORMATION 13j) '

]

SPEECH VELOCITY CONVERTED

SOUND SIGNAL 1e IS OUTPUT TO |.S118

OUTPUT SOUND SIGNAL
FRAME BUFFER

|
(FRAME BUFFER POINTER 1p) =
(FRAME BUFFER POINTER 1p) + .S119
(PROCESSING START LOCATION 11i)-—
(TRANSFER START LOCATION 1n)

(TO s102)



21 flag 1b i's indicative of the unvoiced sound, the input sound signal
la is output to the output sound signal franme buffer 8 as the speech
vel ocity converted output sound signal 1f. The above
processing is repeated until the data volune 5 in the output sound signal
frame buffer 8 reaches a predet erm ned constant val ue. When the data
volunme in the out put sound signal frane buffer 8 reaches a

pr edet er mi ned JE :Ec(gﬁtant al ue, the above processing is tenporarily

st opped. e butput® sovnd signal frame buffer 8 outputs the frane
output 10 signal 1g outward at a predetermned arbitrary timng. After
the frame output signal 1g is output, the tenporarily stopped

processing is restarted. The above processing is perforned
whereby it is possi ble to sequentially reproduce the speech velocity
converted 15 soy i i efdt REGHt he
unvoi ced sound part of the sound signal. I'VEIAJlefY
‘ x 3 CONVERTING
»re =» INPUT SOUND
(PICTH PERIOD)E(PICTH PERIOD) ; SIGNAL 1c¢
]
1 I
1 : ‘
' ! WEIGHT
0 ; ; WINDOW DATA
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LY
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As descri bed above, according to the first enbodi nent, t he apparat us
is provided with the voiced sound/ unvoi ced sound deci di ng portion 2,

t he speech velocity converter 4 and the output 20 sound signal frane
buffer 8. Accordingly, the-speech velocity conversi on can be perforned
wi t hout changing the interval of the original sound signal and w t hout
def or m ng tﬁg.ﬁﬁv rm o t he unvoi ced sound part. In the first

enmbodi nent b ti of . t he voiced sound is controlled in

accordance with the time length 25 of the unvoiced sound. Accordingly,
t he speech velocity 22

W th substantial ."Séfﬁr %ﬁfé@fmﬁfé&%ﬁ U™ VIR 0wl Changi ng
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wi t hout deform ng the waveform of the unvoiced sound part. 5

Furthernore, according to the second enbodi nent, the i nput sound
signal la and the speech velocity converted sound signal le which is
out put fromthe speech velocity converter 4 are switched to each ot her
by the switch 7 in accordance with the result of the voiced

sound/ unvoi ced sound deciding portion 2. 10 The switched signal is then
output to the sound, si naI frame buffer 8. Thereby, the speech
velocity convg?stg kaap bél performed which is operated in the frane
processi ng w t hout changing the interval of the original sound signal
and wi t hout deform ng the waveform of the unvoiced sound part. 15
Furthernore, according to the third enbodi nent, the unvoi ced sound
part of the sound signal is not speech-velocity- converted in the

voi ced sound/ unvoi ced sound deciding portion 2 and the switch 3.
Accordingly, the speech velocity conversion can be perforned w thout
changing the interval of the original 20 sound signal and w t hout
deform ng the waveform of the unvoiced sound part.

DATA SHIFT VOLUME tk 2 UNVOICED SOUND CORRECTING
© VALUE 1o (S115)

PITCH INFORMATION

| A ﬂ STATE BEFORE S116
+ : : vn_. o B ¥. VP AAna >
* PROCESSING START E i
LOCATION L
—

DATA SHIFT VOLUME

UNVOICED SOUND CORRECTING VALUE

STATE AFTER S116

i
L

\

PROCESSING START LOCATION
—— TRANSFER START LOCATION

g ITCH INFORMATION + DATA SHIFT VOLUME - UNVOICED
OUND CORRECTING VALUE)

—

TIME



As descri bed above, according to the present invention, t he voi ced
sound/ unvoi ced sound decision result is used so as to conpress the
voi ced sound al one and to output the unvoiced sound 25 as it is.
Accordingly, the speech velocity conversion can be

23 carried out without deform ng the waveform of the unvoiced
sound part. In addition, the &oiced sound/unvoi ced sound deci si on
result is!used so as to contzdf t hé®address of the sound si gnal

storage nmenory in such a nanmex that output time 5 length of the voiced

time length of the unvoiced

sound is controlled in accor éﬁgg
sound. Accordingly, the spegch.; =vel oci {y»a@nver si on can be perfornmed
which is operated in the = Arans r.qges iﬂ with substantial fidelity
to the set conpr essi bPIEFijtg gn ﬂo.ag of, deed the switch wthout
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1

N b l '
10 the sound of the original sound signal and w thout deform ng the

wavef orm of the unvoiced sound part. A clear velocity converted sound
can be obtai ned. Mor eover, according to the present
Tnvention, the voi ced sound/ unvoi ced sound decision result and the

switch are 15 wused so as to gpntrol whether the original sound signal is
out put as it is or the ceegh vel gqcity converted sound signal is

out put . Accordingly, th gpgech vgl ocity conversion can be perfornmed
wi t hout changi ng the intervalx=ef ~t he i gi nal sound signal and

def ormi ng the wavef orm of thé* @nwoi ced |sound part. Fhe clear 20 velocity

converted sound can be obtai negy A = Fur rmore, according to the
present invention, the vaojLgced s@u d/ unjoi ced~s@und deci sion result and
the switch are used so as to ¢ost gol, Whet her @ ®edori gi nal sound signa
or the speech vel ocity converfe@ Bound signaEiFﬁ%output. Accordi ngly,
25 the speech velocity convergxpc-cgnqbg perforn&?g i ch i%:g?erated
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24 im the frame processi ng without changing the interval of the
original sound signal and deform ng the waveform of the unvoiced sound
part. The clear velocity converted sound can be obtai ned. 5 PCSSIBI LI TY
OF | NDUSTRI AL UTI LI ZATI ON As descri bed above, according to
the present invention, a speech velocity conversion can be perforned
wi t hout changi ng an interval of an original sound signal and deform ng
a waveform of an unvoi ced sound part. A clear velocity converted sound
can 10 be obtained. Accordingly, when the sound signal is read from
recording nedia, a reproducing velocity is higher than the- vel ocity
during a record of the sound signal. The present invention is
applicable to an apparatus which operates a so-called hi gh- speed
| i stening. The present invention can _be suitably :
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15 applied to an: optical .di sk;--an optical magnetic disk, a sound

repr dducti on froma ti on apparatus, an answeri ng t el ephone
and. the |ike. um“ “ m @l “ r CLAIME 1A

r epr oduci ng vel apparatus conpri sing:
recordi ng means (1) for recordlng and Idlng a sound s
of a digital signal; v0|ced sound/ unvoi ced
means (2) for deciding whet her said sound signal is a
unvoi ced sound.i.n an arbitrary section of said sound si | |
in said dACIPURIBIGi ng neans: speech vel ogity converting
nmeans (4), a sound signal belng read fromsaid data re
speech vel ocity conwisteiiegordiagsmeans (dutfontnecarging shdhoiding taisound a
section which is decided to be an unvoi ced
signal in the form of a digital signal;

voiced sound/unvoiced sound deciding means (2) for deciding
whether said sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of said sound signal which is held in said data recording
means;

data switching means (3) which can switch an output
destination of the sound signal to be transmitted from said data recording
means in accordance with the decision result from said voiced
sound/unvo_iced sound deciding means;

speech velocity converting means (4) a_sound signal being read

from said data recording means, said speech velocity converting means for

outputting a sound as it is in a section which is decided to be an unvoiced

sound part by said voiced sound/unvoiced sound deciding means, said

speech velocity converting means for outputting, by changing a time length

alone without changing an interval, the sound in the section which is decided

to be a voiced sound part by said voiced sound/unvoiced sound deciding

means,

wherein said speech velocity converting means has means for

controlling a reading of the sound signal from said data recording means, said

controlling means uses a decision result of said voiced sound/unvoiced sound

deciding means so as to control a voiced sound part reading address in




sound part.by said voi ced SF\md/ unvoi ced sound deci di ng_neans,—sai

soun —Sat-t3]
velocity convﬂwl ml M outputting, by changing a tappeACEAZYHSH
Wi t hout changih = Lhe sound in the section hi rsdect ded| t
be a voiced sound part by said voiced sound/unvoi ced spu qs j ﬂ?gte n
wherein said speech velocity converting, nmeans has neans|f ¢15 &ﬁ&m 90BN
readi ng of the sound signal formsaid g%ta recordi ng nmean |
controlling neans uses a decision result of said voiced {sound/ unvoi ced
sound deciding nmeans so as to control_ a voiced sound I a
in accoromwtédcwqehwlﬂé thentimee jenoth A1 the unyeieds gourtRep52 18T At
out put signal may provide a val ue which approxi mates to a desired

r epr oduci ngutpuel signaly;mandprovide a value which approximates to a desirezls

data out put neans (8) which can output a signal having a determned frame

llength fragprdfiitghd vefocithe output signal from said speech velocity
converting neans.

Iess
an

data adding means (5) which can add the output signal from
said speech velocity converting means to the output signal from data
switching means; and

output data recording means (6) which can record the output

signal from said data adding means, the processed sound signal.

4. A reproducing velocity converting apparatus comprising:

data recording means (1) for recording and holding a sound
signal in the form of a digital signal;

voiced sound/unvoiced sound deciding means (2) for deciding
whether said sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of said sound signal which is held in said data recording
means;

speech velocity converting means (4) a sound signal being read

from said data recording means, said speech velocity converting means for

outputting a sound as it is in a section which is decided to be an unvoiced

sound part by said voiced sound/unvoiced sound deciding means, said

speech velocity converting means for outputting, by changing a time length

alone without changing an interval, the sound in the section which is decided

to be a voiced sound part by said voiced sound/unvoiced sound deciding

——
e e
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REPLACED
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2:0 . ' ‘A reproduci ng vel ocity converting apparatus corrprl si ng:

data recording means (1) for recordl ng and hol ding a sound signal in the
formof a digital signal; voi ced sound/ unvoj-ced-seund—deet
means (2) for de ﬂ m ai d sound signal is a vpid
unvoi ced sound |m “”MH qumectloggof said sound sign
"in said data recordi hg * ngans; * data swi tchi hg
can switch an out put destination of the sound signal tolb
fromsaid data recording nmeans in accordance with the d¢c
sai d voi cd8€8%%nd/ unvoi ced sound deci di ng neans; speech
velocity converting neans (4) a sound signal being read >fronrsarddara
recordi ng means, saiWhergirsaid gpeesh yelogity ecarivegtime anearisohas onegng fomg a
sound as it is in a section which is decided to be an unvoiced sound part

by said vaiorerblingiadeadingiofatie sound silgredl diohd seRPdSta redbrlisg Afsdhs, ¥8idoci ty
converting Teans for outputiing, Dy changing a time Tengih al one Wt hout

changi ng ajbritfdifig Aleank iRe8 A @ékiiBn rBSulf 8F Shivdibed BoliRd ARGHARYH dRunke 2@

deciding means so_as to control a voiced sound part reading address in

accordance with the time length of the unvoiced sound part so that an

output signal may provide a value which approximates to a desired

reproducing velocity;

signal controlling means (7) for receiving the output signals
from said data recording means and speech velocity converting means and
for outputting one of them in accordance with the decision result of said
voiced sound/unvoiced sound deciding means; and

data output means (8) which can output a signal having a

determined frame length of the output signal from said signal controiling

means.




voi ced sound ‘part by sai d voiced sound/ unvoi ced sound demdangn@an

wher ei n said STﬂﬂmm ' nverti ng2geans has neans far ‘E‘"”(":““dht'"rmbl l'ing ]a
readi ng of the Eﬂﬂ m”mm sai d data recording neany, isap@ il i 1
controlling nmeans tises a deci sion result of sfightHGtesise g/ ity digesd ‘J

sound deciding nmeans so as to contro#:Lg vgi ced sound part} rleaging—address
in accordance with the time length o H\g unvoi ced sound part so that_an

output signal may provide a value which approximtes to a—desiTed
reproduci np. vel oci tA;reproducing velocityl spaverdingrappasatis QOPINGh can add t he
output signal fromsaid speech velocity converting means to the output
signal from data sw gghiReordiRgMeardNd) for recording and Woltlihg Gaseunicesignal ng
means (6) which can record the output signal from_,..saj“d dat a addi ng neans,

t he processed sound sSi . -
P in the form of a %Pgaléal signal;

e

e

et

e
e

voiced sound/unvoiced sound deciding means (2) for deciding
whether said sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of said sound signal which is held in said data recording
means;

speech velocity converting means (4), a sound signal being read
from said data recording means, said speech velocity converting means for
outputting a sound as it is in a section which is decided to be an unvoiced
sound part by said voiced sound/unvoiced sound deciding means, said speech
velocity converting means for outputting, by changing a time length alone
without changing an interval, the sound in the section which is decided to be a
- voiced sound part by said voiced sound/unvoiced sound deciding means,

wherein said speech velocity converting means has means for
controlling a reading of the sound signal form said data recording means, said
controlling means uses a decision result of said voiced sound/unvoiced sound
deciding means so as to control a voiced sound part reading address in
accordance with the time length of the unvoiced sound part so that an output
signal may provide a value which approximates to a desired reproducing

velocity; and
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3- - I ' city converting apparatu }o | si:Ngao:
data recordi q&“ zuﬂﬂlmﬂmlumfecordi ng @ed hol ding a s¢u driégjﬁ’a’“f “th {n
formof a digitalc skgntl ;s * voi ced sound/ unyjoiiced. sound—deet dif ng

means (2) for deciding whether said sound sigpahithfe shv&i c¢d AAYNGIY a
unvoi ced sound in an, arbi %@r%sectigp ofh. ﬁgi d souL&d ' rCi. 1S held
in said data recordi 9@ QEipE means (8) which can. putpy 3)90q)naving, £
means (4) a sound signal being read fromsaid data recording neans, said
speech veldetetminednfreme langte dnameoclengtiuop uthei agtput ssignal from saids speech
section which is decided to be an unvoiced sound part by said voiced
sound/ unvoyg&éity edRvertingirbass.means, said speech velocity converting nmeans
for outputting, by changing a tine | ength al one wi t hout changi ng an
interval, the sound in the section which is decided to be a voiced sound
part by said voiced sound/ unvoi ced sound deci di ng neans,

2. A reproducing velocity converting apparatus comprising:

data recording means (1) for recording and holding a sound signal
in the form of a digital signal;

voiced sound/unvoiced sound deciding means (2) for deciding
whether said sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of said sound signal which is held in said data recording
means;

data switching means (3) which can switch an output destination
of the sound signal to be transmitted from said data recording means in
accordance with the decision result from said voiced sound/unvoiced sound
deciding means;

speech velocity converting means (4) a sound signal being read
from said data recording means, said speech velocity converting means for
outputting a sound as it is in a section which is decided to be an unvoiced
sound part by said voiced sound/unvoiced sound deciding means, said speech
velocity converting means for outputting, by changing a time length alone
without changing an interval, the sound in the section which is decided to be a
voiced sound part by said voiced sound/unvoiced sound deciding means,

wherein said speech velocity converting means has means for

controlling a reading of the sound signal from said data recording means, said
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velocity;

data adding means (5) which can add the output signal from said
speech velocity converting means to the output signal from data switching
means; and

output data recording means (6) which can record the output

signal from said data adding means, the processed sound signal.

3. A reproducing velocity converting apparatus comprising:

data recording means (1) for recording and holding a sound signal
in the form of a digital signal;

voiced sound/unvoiced sound deciding means (2) for deciding
whether said sound signal is a voiced sound or an unvoiced sound in an
arbitrary section of said sound signal which is held in said data recording
means;

speech velocity converting means (4) a sound signal being read
from said data recording means, said speech velocity converting means for
outputting a sound as it is in a section which is decided to be an unvoiced
sound part by said voiced sound/unvoiced sound deciding means, said speech

velocity converting means for outputting, by changing a time length alone
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without changing an interval, the sound in the section which is decided to be

voiced sound part by said voiced sound/unvoiced sound deciding means,

wherein said speech velocity converting means has means for
controlling a reading of the sound signal from said data recording means, said
controlling means uses a decision result of said voiced sound/unvoiced sound
deciding means so as to control a voiced sound part reading address in
accordance with the time length of the unvoiced sound part so that an output
signal may provide a value which approximates to a desired reproducing
velocity;

signal controlling means (7) for receiving the output signals from
said data recording means and speech velocity converting means and for
outputting one of them in accordance with the decision result of said voiced
sound/unvoiced sound deciding means; and

data output means (8) which can output a signal having a

determined frame length of the output signal from said signal controlling means.




