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SPECIFICATION 

REPRODUCING VELOCITY CONVERTING APPARATUS 

TECHNICAL FIELD 

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 converting system such as a .TDHS 

(time domain harmonic scaling) system and a PICOLA (pointer 

interval control overlap and add) system is often used so as to 

achieve the technique. 

20 The reproducing velocity converting apparatus which 

embodies the conventional speech velocity converting system will 
.. 

be described below with reference to the accompanying drawings. 

Fig. 13 is a block diagra·m showing a construction of the 

conventional reproducing velocity converting apparatus. 
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As shown in Fig. 13, an input sound signal la is first 

transmitted from a sound signal storage memory 1 to a speech 

velocity converter 4. Next, a speech velocity converted sound 

signal le is calculated in the speech velocity converter 4. The 

5 speech velocity converted sound signal le 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 

10 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 

15 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 difficult to deform even if the conventional 

speech velocity converting system is used. Disadvantageously, 

20 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 

25 reproducing velocity converting apparatus which solves the above 
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conventional problem and can change a sound signal velocity 

without deforming a waveform of an unvoiced sound part within a 

sound signal by switching a voiced sound part and an unvoiced 

sound part processing to each other whereby a clear velocity 

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, the clear velocity converted sound can be obtained. 

15 Namely, according 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 
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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 

decided to be a voiced sound part by the voiced sound/unvoiced 

5 sound deciding means; 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 

10 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 

15 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 

arbitrary section of the sound signal which is held in the data 

recording means; speech velocity converting means, a sound 

20 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 

25 without chai:;tging an interval, the sound in the section which is 
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decided to be a voiced sound part by the voiced sound/unvoiced 

sound deciding means, wherein the speech velocity converting 

means has means for controlling a reading of the sound signal 

from the data recording means, the controlling means uses a 

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 unvoiced 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 
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data recording means in accordance with the decision result from 

the voiced sound/unvoiced sound deciding means; speech velocity 

converting 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 speech 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. 

Ac.cording to a still further aspect of the present 

15 invention, there is provided a reproducing velocity converting 

apparatus wh;ich 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 
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converting means and for outputting one of them in accordance 

with the decision result of the voiced sound/unvoiced sound 

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. 

15 

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. 

Fig. 2 is a partial flow chart showing a signal processing 

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 
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according to the first embodiment of the present invention. 

Fig. 6 shows a data windowing operation which is 

performed in a data operation part during a high-speed listening 

processing 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 S 110 and S 111 shown in Fig. 4. 

Fig. 9 is a waveform chart illustrating the processing 

which is performed in a step 8115 shown in Fig. 5. 

15 Fig. 10 is a waveform chart illustrating the processing 

which is performed in a step S 116 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 converttng apparatus. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of the present invention will be described 

below with reference to the accompanying drawings. 

(1st Embodiment) 

Fig. 1 is 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 1 is 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 
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having a frame length determined at a constant timing. 

In addition, numeral la denotes an input sound signal 

which is supplied from the sound signal storage memory 1 to the 

voiced sound/unvoiced sound. deciding portion 2. Numeral lb 

5 denotes a switching flag which is supplied from the voiced 

sound/unvoiced sound deciding portion 2 to the speech velocity 

converter 4. Numeral le denotes a speech velocity converting 

input sound signal which is supplied from the sound signal 

storage memory 1 to the speech velocity converter 4. Numeral le 

10 denotes a speech velocity converted sound signal which is 

supplied from the speech v:elocity converter 4 to the output sound 

signal frame buffer 8. Numeral lg denotes a frame output signal 

which is output from the output sound signal frame buffer 8. 

Numeral lh 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 S 101, an initial setting is first performed in 



------------- ----------

11 

the speech velocity converter 4. That is, each value of a 

(processing start location li), an (unvoiced sound correcting value 

lo) and a (frame buffer pointer lp) is set to zer.o, respectively. 

The (processing start location li) is a data transfer completion 

5 point in the address in the sound signal storage memory 1 as 

described below. The (processing start location li) 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 lo) is upgraded in accordance 

with the decided time length when the sound signal is decided to 

be the unvoiced sound. The (frame buffer pointer lp) indicates 

the volume of data in the output sound signal frame buffer 8. 

In a next step 8102, it is determined whether or not the 

15 value of the (frame buffer pointer lp) is larger than a (frame 

length lm). If the value is larger, the processing proceeds to a 

step 8103. Oth·erwise, the processing proceeds to a step 8105. 

The (frame length lm) is previously set to about 20 ms to 40 ms. 

In the step S 103, the frame output signal lg is output outward 

20 from the output sound signal frame buffer 8. In a next step 8104, 

the value of (frame buffer pointer lp) - (frame length lm) is set to 

the (frame buffer pointer lp). In the steps 8102, 8103 and 8104, 

. whenever the data in the frame buffer 8 becomes the frame length 

lm, the data is output outward and the frame buffer pointer lp is 

25 reset. 



- --------_-.:;:__ __________ _ 

12 

In the step S 105, the value of (processing start location 

li) is set to a (transfer start location ln). The (transfer start 

location ln) determines the address of the transfer start location 

for the data within the speech velocity converting input sound 

5 signal le in the sound signal storage memory 1. In a next step 

S 106, it is determined whether the input sound signal la 

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 lb. In this 

case, the time length of the input sound signal la 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 lm), that is, 

15 about 20 ms to 40 ms. 

In a next step S 107, the processing is controlled by the 

switching flag lb which is indicative of the decision result in the 

step 8106. When the input sound signal la is a voiced sound, the 

processing proceeds to a step S 109. When the input sound signal 

20 la is an unvoiced sound, the processing proceeds to a step s 108. 

Namely, in case of the unvoiced sound, the windowing processing 

described below is not performed. The signal is outputted as it is, 

thereby resulting in preventing a waveform of the unvoiced sound 

from deforming and degrading. In the step 8108, the value of 

25 (unvoiced sound correcting value lo) is set to {(unvoiced sound 
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correcting value lo)+ (determined time length 11)}. The value of 

(processing start location li) is set to {(processing start location 

li) + (determined time length 11)}. The processing proceeds to a 

step S 118. Since the switching flag lb indicates that the sound 

5 signal is determined to be an unvoiced sound, the time length 

(determined time length 11) of the input sound signal la for use in 

the decision can be generally treated as the unvoiced sound. 

Accordingly, such a processing is carried out. 

In the step 8109, a pitch period of the speech velocity 

10 converting input sound signal le 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 lj). In general, since a basic sound of a male voice 

has a frequency of 50 to 100 Hz, the (pitch information lj} is set to 

15 10 ms to 20 ms. In a next step S 110, the speech velocity 

converting input sound signal le 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 lq) which is indicative of 

20 the time length for the (pitch information lj) is calculated. The 

(double velocity sound signal lq} is overwritten so that the 

address {(processing start location li) + (pitch information lj}} 

may be a head. In a next step Slll, a (data shift volume lk) is 

calculated. The (data shift volume lk) can be calculated by the 

25 following equation : 
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(data shift volume lk) = {R/(1-R)} X (pitch information lj), where 

(R:O<R<l). 

A reference R denotes a time length scaling factor in the 

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

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

converting input sound signal le may have the 112-time time 

length (the speech velocity may be doubled). As understood from 

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

equal to the (pitch information lj). Fig. 8 is a waveform chart 

10 exemplifying the processing which is performed in the steps 8110 

and 8111. 

In a next step 8112, it is determined whether or not the 

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

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

15 processing proceeds to a step S 114. Otherwise, the processing 

proceeds to a step 8113. In the step 8113, the value of 

(processing start location li) is set to {(processing start location 

li) + (data shift volume lk) + (pitch information lj)}. The 

processing proceeds to a step S 11 7. In the step S 114, it is 

20 determined whether or not the value of (unvoiced sound 

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

When the value is larger, the processing proceeds to a step 8115. 

Otherwise, the processing proceeds to a step S 116. 

In the step S 115, the value of (processing start location 

25 li) is set to {(processing start location li) +(pitch information lj)}. 
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The value of (unvoiced sound correcting value lo) is set to 

{(unvoiced sound correcting value lo) - (data shift volume lk)}. 

The processing proceeds to a step S 11 7. In the step S 116, the 

value of (processing start location Ii) is set to {(processing start 

5 location Ii) + (pitch information lj) + (data shift volume lk} -

(unvoiced sound correcting value lo)}. The value of (unvoiced 

sound correcting va,lue lo) is then set to zero. Figs. 9 and 10 are 

the waveform charts exemplifying the processing_ which is 

. performed in the steps Sll5 and 8116. In the step 8117, the 

10 value of (transfer start location ln) is set to {(transfer start 

location ln) +(pitch information lj)}. In the next step Sll8, the 

speech velocity converted sound signal 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 ln) to the address (processing start 

location li) in the sound signal storage memory 1. As shown in 

Fig. 9, when the value of (unvoiced sound correcting value lo) is 

larger than the (data shift volume lk), (processing start location 

li) = (transfer start location ln). Accordingly, a data transfer 

20 volume is zero in the step Sll8. 

25 

In a next step 8119, the value of (frame buffer pointer 

lp} is set to {(frame buffer pointer lp) +(processing start location 

li) - (transfer start location ln)}. The processing proceeds to the 

step 8102. 

The above processing is carried out, whereby the 
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unvoiced sound itself is output as it is. The voiced sound is 

windowed and the speech velocity conversion is performed by 

operating an addition. With the time length of R times (R<l) 

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 S 115 and S 116 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 

S 115 and S 116, 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"d Embodiment) 

Fig. 11 is a block diagram showing the reproducing 

velocity converting apparatus according to the second 

25 embodiment of the present invention. 
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Referring now to Fig. 11, 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 

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 signal storage 

memory which can record the processed sound signal. 

In addition, numeral la denotes the input sound signal. 

Numeral lb denotes the switching flag. Numeral le denotes the 

15 speech velocity converting input sound signal. Numeral ld 

denotes a speech velocity unconverted sound signal. 

denotes the speech velocity converted sound signal. 

Numeral le 

Numeral lf 

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 la 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 1s 
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determined whether the input sound signal la is a voiced sound or 

an unvoiced sound. The decision result is transmitted to the 

switch 3 as the switching flag lb. In the switch 3, it is 

determined whether the input sound signal la is a voiced sound or 

5 an unvoiced sound in accordance with the switching flag lb. 

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 le. 

Furthermore, unvoiced sound data is transmitted to the adder 5 

10 as the speech velocity unconverted sound signal ld. At this time, 

the input sound signal la is equivalent to the speech velocity 

converting input sound signal le. When the input sound signal 

la is the unvoiced sound, the input sound signal la is transmitted 

to the adder 5 as the speech velocity unconverted sound signal ld. 

15 The unvoiced sound data is transmitted to the speech velocity 

converter 4 as the speech velocity converting input sound signal 

le. At this time, the input sound signal la is equivalent to the 

speech velocity unconverted sound signal ld. 

In the speech velocity converter 4, the speech velocity 

20 converting input sound signal le 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 ld is 

added to the speech velocity converted sound signal le. The 

resultant speech velocity converted output sound signal lf is 

25 output to the output sound signal storage memory 6. In the 
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output sound signal storage memory 6, the speech velocity 

converted output sound signal lf is recorded. 

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. 

(3rd 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 having the frame length determined at the 

constant timing. 

In addition, numeral la denotes the input sound signal. 

Numeral lb denotes the switching flag. Numeral le denotes the 

25 speech velocity converting input sound signal. Numeral le 
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denotes the speech velocity converted sound signal. Numeral lf 

denotes the speech velocity converted output sound signal. 

Numeral lg denotes the frame output signal. 

The above constructed reproducing velocity converting 

5 apparatus and· the operation thereof will be described below in 

detail. 

In the first place, the input sound signal la is 

transmitted from the sound signal storage memory 1 to the voiced 

sound/unvoiced sound deciding portion 2. In the voiced 

10 sound/unvoiced sound deciding portion 2, it is determined 

whether the input sound signal la is a voiced sound or an 

unvoiced sound. The decision result is transmitted to the speech 

velocity converter 4 and the output switch 7 as the switching flag 

lb. 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 le 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 lb is indicative of the unvoiced sound, the 

20 speech velocity converting input sound signal le is not speech­

velocity-converted in the speech velocity converter 4. In the 

output switch 7, when the switching flag lb 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 

25 velocity converted output sound signal lf. When the switching 
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flag lb is indicative of the unvoiced sound, the input sound signal 

la is output to the output sound signal frame buffer 8 as the 

speech velocity converted output sound signal lf. 

The above processing is repeated until the data volume 

5 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 predetermined 

constant value, the above processing is temporarily stopped. 

The output sound signal frame buffer 8 outputs the frame output 

10 signal lg outward at a predetermined arbitrary timing. After 

the frame output signal lg is output, the temporarily stopped 

processing is restarted. 

The above processing is performed whereby it is 

possible to sequentially reproduce the speech velocity converted 

15 sound sig:µ.al which does not deform the waveform of the unvoiced 

sound part of the sound signal. 

As described above, according to the first embodiment, 

the apparatus is provided with the voiced sound/unvoiced sound 

deciding portion 2, the speech velocity converter 4 and the output 

20 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 accordance with the time length 

25 of the unvoiced sound. Accordingly, the speech velocity 
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conversion can be performed which 1s operated in a frame 

processing with substantial fidelity to a set compressibility 

without changing the sound of the original sound signal and 

without deforming the waveform of the unvoiced sound part. 

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 

15 

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. 

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 is. Accordingly, the speech velocity conversion can be 
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carried out without deforming the waveform of the unvoiced 

sound part. In addition, the voiced sound/unvoiced sound 

decision result is used so as to control the addr~ss 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 
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in the frame processing without changing the interval of the 

original sound signal and deforming the waveform of the unvoiced 

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 

recording 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 applied to an optical disk, an optical magnetic disk, a sound 

reproduction from a VTR, a dictation apparatus, an answering 

telephone and the like. 
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CLAIMS 

1. A reproducing velocity converting apparatus comprising : 

data recording means (1) for recording and holding a 

sound signal in the form of a digital signal; 

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 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 

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. 

25 

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 
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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 

5 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 

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 o.utput signal from said speech 

velocity converting means. 

25 3. A reproducing velocity converting apparatus 
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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 

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. 

25 

4. A reprod.ucing velocity converting apparatus 

comprising : · 

data recording means (1) for recording and holding a 

THIS SI-IEEl~ HAS BEEN 
REPLACED 



I lllllll llllll lllll lllll II llll 
* C l M S * 

28 

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 

5 is held in said data recording means; 

10 

15 

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 recor.ding 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. 
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