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METHOD AND APPARATUS FOR MANAGING VOICE
REGISTRATION ENTRIES OF VOICE RECOGNITION

APPARATUS FOR USE IN BOTH HANDSET AND HANDS-FREE KIT

BACKGROUND OF THE INVENTION

l. Field of the Invention

The present invention relates to voice recognition
methods and apparatus in a digital portable telephone
and, more particularly, to methods and apparatus for
managing voice registration entries of voice

recognition apparatus for use in both a handset and a

hands-free kit.

2. Description of the Related Art

voice signals to process, which may overload wmicro-
processor associated with the voice recognition
apparatus. Hence, 1in a known voice recognition method
for use with a portable telephone, a hands-free kit

having a voice recognition function is provided. The

volice recognition apparatus of the hands-free kit

recognizes the voice signal associated with a telephone

number that the user utters, and outputs the voice
recognition results to the portable telephone (i.e.,
handset) . Then, the handset dials the telephone number

according to the voice recognition results received

from the hands-free kit.
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can be rather large in size, it is difficult to install
the voice recognition apparatus directly in a portable
telephone. Further, unless the voice recognition

apparatus can guarantee fast processing, the voice

recognition apparatus may actually obstruct operation

of the portable telephone.

In order to employ a voice recognition function in

a hands-free kit, the hands-free kit requires, among
other components, a digital signal.processor (DSP) .
Also, a nonvolatile memory such as an EEPROM
(Electrically Erasable and Programmable Read Only
Memory) is necessary. However, if the voice
recognition apparatus is installed only in the hands-
free kit, the voice recognition function can only be

implemented through the hands-free kit. Lis, when

.separated from the hands-free kit, the portable

telephone cannot perform a voice recognition function
itself.

It i1s known that a typical portable telephone
includes a vocoder. The problems mentioned above may be
solved, 1f the portable telephone recognizes a voice
using a packet data output from the vocoder. 1In this
case, the digital portable telephone employing a '
vocoder may therefore include voice recognition
apparatus. Thus, the digital portable telephone
including the voice recognition apparatus, and having a
hands-free kit associated therewith, can register and
recognize the voices input from either the handset or
the hands-free kit. However, in consideration of the

different characteristics of microphones and audio
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amplifiers included respectively in the handset and the
hands-free kit, the voice signals for the same words
input respectively through the handset and the hands-
free kit should be registered separately. That is to
say, though the same word is uttered by the same
person, the voice signal input through the handset may
be different form the voice signal input through the
hands-free kit, because of the different '
characteristics of the microphones and the audio

amplifiers included respectively in the handset and the

hands-free kit. Therefore, even though the same
information is uttered by the same person, the
respective vdice recognition apparatus may recognize
the voice signals, which are input through the handset
and the hands-free kit, differently. That is, the
respective volice recognition processes performed by the
handset and the hands-free kit may yield different

results.

Therefore, the voice recognition apparatus should
separately register the same voices input through the
handset and the hands-free kit, respectively. Further,
it 1s necessary to maintain the same voice registration

entries for the handset and the hands-free kit.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention
to provide methods and apparatus for managing voice
registration entries such that a voice registration
entry for a handset coincides with a voice registration

entry for a hands-free kit.

To achieve the above and other objects, one aspect

of the present invention provides a method for managing
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voice registration entries of voice recognition apparatus
for use in both a handset and a hands-free kit, comprising
the steps of: determining whether the handset 18 set to a
hands-free mode where the handset 1s mounted on a cradle,
thus connecting with the hands-free kit; comparing a
registration entry number for the handset with a
registration entry number for the hands-free kit to
calculate an entry number difference value therebetween, if
the handset is set to the hands-free mode; performing a
voice recognition process 1f the entry number difference
value 1s substantially zero; and registering a voice entry
for the hands-free kit, in response to a user confirmation,

if the entry number difference value is larger than zero.

According to another aspect the invention provides
a method for managing voice registration entries of voice
recognition apparatus for use in both a handset and a hands-
free kit, the method comprising the steps of: determining
whether the handset 1s set to a hands-free mode where the
handset is mounted on a cradle; comparing a registration
entry number for the handset with a registration entry
number for the hands-free Kit to calculate an entry number
difference value therebetween, 1f the handset is set to the
hands-free mode; performing a volice recognition process, 1if
the entry number difference value 1is substantially zero; and
registering a voice entry for the handset, 1n response to a
user confirmation, 1f the entry number difference value 1s

smaller than zero.

According to yet another aspect the invention
provides apparatus for managing voice registration entries

of voice recognition apparatus for use 1n both a handset and
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a hands-free kit, the apparatus compriging: means for
determining whether the handset 18 set to a hands-free mode
where the handset is mounted on a cradle, thus connecting
with the hands-free kit; meansg for comparing a regilistration
entry number for the handset with a regilstration entry
number for the hands-free kit to calculate an entry number
difference value therebetween, 1f the handset is set to the
hands-free mode; means for performing a voice recognition
process if the entry number difference value 1is
substantially zero; and means for registering a voice entry
for the hands-free kit, i1in response to a user confirmation,

if the entry number difference value 1s larger than zero.

According to still another aspect the invention
provides apparatus for managing voice registration entries
of voice recognition apparatus for use 1n both a handset and
a hands-free kit, the apparatus comprising: means for
determining whether the handset is set to a hands-free mode
where the handset is mounted on a cradle; means for
comparing a registration entry number for the handset with a
registration entry number for the hands-free kit to
calculate an entry difference value therebetween, 1f the
handset is set to the hands-free mode; means for performing
a voice recognition process, i1f the entry number difference
value is substantially zero; and means for registering a
voice entry for the handset, 1n response to a user
confirmation, if the entry number difference wvalue is

smaller than zero.

These and other objects, features and advantages
of the present invention will become apparent from the
following detailed description of illustrative embodiments
thereof, which is to be read in connection with the

accompanying drawings 1n which the same reference numerals
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are used throughout the various figures to designate same or

simlilar components.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a digital portable
telephone with voice recognition apparatus to which the

pregsent invention is applied;

FIG. 2 is a diagram showing a memory map of a
first memory according to an embodiment of the present

invention;

FIG. 3 1s a flow chart illustrating management of
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to the accompanying drawings. For comprehensive

understanding of the present invention, the present
invention will be illustratively described, with
respect to specific embodiments. However, it should be
noted that the present invention can be implemented by
anyone skilled in the art with the description provided
herein. In the following description, well-known
functions or constructions which may obscure the

present invention in unnecessary detail are not
described in detail.

FIG. 1 is a block diagram illustrating a digital

portable telephone with voice recognition apparatus to
which the present invention is applied. Well known
digital portable telephone Clircuitry, such as an RF
(Radio Frequency) circuit and a DTMF (Dual Tone Multi-
Frequency) circuit, are not shown as they are not

critical to an understanding of the present invention.

Referring to FIG. 1, an analog voice signal input
from a microphone 30 is converted to a digital PCM
(Pulse Code Modulation) signal by an analog-to-digital

(A/D) converter 20. A vocoder 45 compresses the PCM
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signal output from the A/D converter 20 and outputs
packet data PKT. In a CDMA cellular telephone, the

vocoder 45 can be realized by an 8Kbps QCELP (Qualcomm
Code Excited Linear Predictive coding) encoder, a 13

Kbps QCELP encoder or an 8 Kbps EVRC (Enhanced Variable
Rate Coding) encoder, and in a GSM (Global - System for
Mobile Communications) cellular telephone, the vocoder
45 can be realized by an RPE-LTP (Regular Pulse

Excitation with Long Term Prediction) encoder.

10 The packet data PKT output from the vocoder 45 is

applied to a microprocessor 50 which controls an
overall operation of the portable telephone. A first
memory 60, which is a nonvolatile memory (e.g., a flash

memory or EEPROM), stores a control program and initial

15 service data. A second memory 65, which is RAM (Random

Access Memory), temporarily stores data including
packet data for input voice signals to be registered or

recognized and various data generated during operation

of the portable telephone. A voice recognition device

20 85 extracts feature data from the packet data for the
input voice signals and outputs the feature data,
preferably, at a transfer rate of 20bytes/sec. The
frequency feature and the intensity of the input voice

signal are included in the feature data. It 1s to be

25 understood that the feature data is used for voice

recognition.

The voice recognition device 85 can be realized by

either hardware or software. In the case where the

volce recognition device 85 is realized by software,
30 the software program for realizing the voice
recognition device 85 can be stored in the first memory

60. The microprocessor 50 delivers the packet data PKT

output from the vocoder 45 to the voice recognition
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device 85, and dials a telephone number according to
index data output from the voice recognition device 85.
Further, the microprocessor 50 stores, in an internal
memory thereof, an address of the first memory 60 where
the packet data output from the vocoder 45 is stored,
and reads the packet data from the first memory 60, by
using the address, when informing the user that his
utterance is completely recognized. For convenience,
the read packet data is called the voice playback data
VP. The vocoder 45 converts the voice playback data VP
to a PCM signal and applies it to a digital-to-analog
(D/A) converter 75, which converts the input PCM signal
to an analog signal and outputs the converted analog
signal through a speaker 80. Instead of the voice
playback data VP, a voice message informing completion
of the voice recognition process may also be stored in

the first memory 60 and output in a similar manner.

A hands-free kit connector 500 includes a cradle
having a sensor for sensing whether the hands-free kit
is installed in the cradle for the portable telephone

handset. Further, the hands-free kit connector 500

handset. When the signal path is connected, the voice
signal input from a microphone of the hands-free kit is
applied to the A/D converter 20, which converts the
input voice signal to a digital PCM signal and outputs
the PCM signal to the vocoder 45. Further, the hands-
free kit connectbr 500 is connected to a specific port
of the microprocessor 50, so that the microprocessor 50
can determine whether the input voice signal is
recelved from the microphone 30 of the portable

telephone or from the microphone of the hands-free kit.
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FIG. 2 shows a memory map of the first memory 60
according to an embodiment of the present invention. As
illustrated, the first memory 60 includes a first
storage area SAl for the index data, a second storage
area SA2 for voice information input from the hahdset,
and a third storage area SA3 for voice information
input from the hands-free kit. The second storage area
SA2 18 divided into a first storage region SR1 for the
feature data Fhsl input from the handset, a second
storage region SR2 for the feature data Fhs2 input from
the handset, a third storage region SR3 for the voice
playback data VP input from the handset, and a fourth
storage region SR4 for the telephone number input from
the handset. Similarly, the third storage area SA3 1is
divided into a first storage region SR1 for the feature
data Fhfl input from the hands-free kit, a second
storage region SR2 for the feature data Fhf2 input from
the hands-free kit, a third storage region SR3 for the
voice playback data VP input from the hands-free kit,
and a fourth storage region SR4 for the telephone

number input f£rom the hands-free kit.

For example; the index data Il includes addresses
where the feature data Fhsl and Fhs2 input from the
handset and the feature data Fhfl and Fhf2 input from
the hands-free kit are stored, addresses whére the
telephone numbers input respectively from the handset
and the hands-free kit are stored, and addresses where

the voice playback data VPs input respectively from the

'handset and the hands-free kit are stored. As an

alternative, instead of the first storage area SAl for

the index data, the portable telephone may include an

address generator.
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As illustrated, each of the second and third
storage areas SA2 and SA3 includes first and second
storage regions SR1 and SR2 for storing two sets of the
feature data Fhsl, Fhs2, Fhfl and Fhf2 extracted from
the voice signals input from the handset and the hands-
free kit, respectively. This is because the voice
signals, though uttered by the same user, may be
different from each other whenever the user speaks.
Therefore, reference feature data is extracted twice
for the same word that the user uttered, and stored in

the two storage regions SR1 and SR2, separately.

FIG. 3 is a flow chart illustrating management of
the voice registration entries of the voice recognition
apparatus for use in both the handset and the hands-
free kit according to the present invention. Referring
to FIG. 3, the microprocessor 50 checks, in step 410,
the hands-free kit connector 500 to see if the portable

telephone is in a hands-free mode where the handset is

mounted on the cradle, thus connecting with the hands-
free kit through the jack. If the portable telephone is
in the hands-free mode, the microprocessor 50
calculates, 1in step 420, an entry number difference

"d" by subtracting a registration entry number for the
hands-free kit from a registration entry number for the

handset. In step 430, the microprocessor 50 checks

“whether the entry number difference "d" is zero or

not. If it is zero, the microprocessor 50 performs the
volce recognition process, in step 440. However, if the
entry number difference "d"” is not zero, the
microprocessor 50 checks, in step 450, whether the
entry number difference "d" is larger than zero. If the
value "d" 1is larger than zero, the microprocessor 50

registers the input voice information in the third
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storage area SA3 and increases the voice registration
entry for the hands-free kit by one, in step 460.
However, i1f the entry difference value "d” is smaller
than zero, the microprocessor 50 registers the input
voice information in the second storage area SA2 and
increases the voice registration entry for the handset
by one, in step 470. Preferably, the user is prompted

to confirm registration before such registration is

performed, as will be explained.

FIG. 4 1s a flow chart illustrating registration
of the voice information in the third storage area SA3
according to the present invention. The process of FIG.
4 i1s to have the voice registration entry for the
hands-free kit coincide with the voice registration
entry for the handset, in case that the sets of the
voice information registered in the second storage area
SA2 1is larger in number than the sets of the voice
information registered in the third storage area SA3.
In step 510, the microprocessor 50 outputs a first
voice message, inquiring whether or not to register the
voice information, to the speaker 80 through the D/A
converter 75. Here, the first voice message may be "You
have a name to register through the hands-free kit. If
you want to register it, please press *-key”. In step
520, the microprocessor 50 determines whether the *-key
is pressed. If the *-key is not pressed, the
microprocessor 50 determines, in step 530, whether a
predetermined time (e.g., 3 seconds) has elapsed. If
the predetermined time has elapse, the microprocessor
50 ends the program, judging that the user has no
intention of registering the voice information for the
unregistered name. If the predetermined time has not

elapsed, the procedure returns to step 520 to check
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again whether the *-key is pressed.

In step 540, the microprocessor 50 outputs a

second voice message assisting the user to register the
voice which was registered through the handset only,

5 but not yet through the hands-free kit. For example,
the second voice message may be "Please repeat the name
after me. David". Here, the leading voice message
"Please repeat the name after me” is read from a
specified storage area in the first memory 60, and the

10 following voice message "David"” is read from the third
storage region SR3 1in the second storage area SA2 for
the handset. At the sound of the second voice'message,
the user will repeat the name 'David' using the
microphone in the hands-free kit. Then, the voice

15 signal input from the microphone in the hands-free kit
via the hands-free kit connector 500 is converted to
the digital PCM signal by the A/D converter 20 and
applied to the vocoder 45 which encodes the PCM signal
and outputs the packet data PKT. Then, in step 550, the

20 microprocessor 50 determines whether the packet data
PKT is received from the vocoder 45. If the packet data
PKT is received, the microprocessor 50, in step 560,
outputs a third voice message requesting the user to
utter the name again. For example, the third voice

25 message may be ""Please utter the name again'. The
microprocessor 50 checks, in step 570, whether the
packet data PKT for the second uttered name is received
from the vocoder 45. If the packet data PKT 1is
received, the microprocessor 50 compares, in step 580,

30 the feature data for the first input voice with the
feature data for the second input voice by means of the

voice recognition device 85. If the difference between

the feature data for the first input voice and the
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feature data for the second input voice is smaller than
a predetermined value, the microprocessor 50 determines
that the two input voices are similar to each other
and, in step 590, stores the two voices (L.e., the
feature data Fhfl and Fhf2) in the first and second
storage regions, SAl and SA2, in the third storage area
SA3 of the first memory 60 by means of the voice
recognition device 85. After that, in step 600, the
microprocessor 50 outputs a fourth voice message
informing completion of voice registration (e.gqg.,
"Voice registration is completed”). However, if the two
input voices are not similar to each other, in the step
580, the microprocessor 50 outputs a fifth voice
message, 1n step 610, informing that the first input
voice is different from the second input voice (i.e.,
difference is larger than a predetermined value). For
example, the fifth voice message may be "The names that

you uttered are different from each other. Please,

register the name again”). Thereafter, step 610 returns
Co step 540.

It 1s to be appreciated that the process for
registering the voice in the second storage area SA2
for the handset is preferably implemented in the exact
Same manner as described above with respect to the
hands-free kit. Such a process is performed to have the
voice registration entry for the handset coincide with
the voice registration entry for the hands-free kit, in
case that the sets of the voice information registered
in the third storage area SA3 is larger in number than

the sets of the voice information registered in the

second storage area SA2.

As described above, the portable telephone of the
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invention can assist the user to always maintain the

same voice registration entries for the handset and the

hands-free kit.

Although 1illustrative embodiments of the present
5 invention have been described herein with reference to
the accompanying drawings, it is to be understood that
the invention is not limited to those precise
embodiments, and that various other changes and

modifications may be affected therein by one skilled in
10 the art without departing from the scope or spirit of

the invention.
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CLAIMS:

1. A method for managing voice registration entries
of voice recognition apparatus for use in both a handset and

a hands-free kit, comprising the steps of:

determining whether the handset is set to a hands-
free mode where the handset 18 mounted on a cradle, thus

connecting with the hands-free kit;

comparing a registration entry number for the
handset with a registration entry number for the hands-free
kit to calculate an entry number difference value

therebetween, if the handset is set to the hands-free mode;

performing a voice recognition process if the

entry number difference value is substantially zero; and

registering a voice entry for the hands-free kit,
in response to a user confirmation, if the entry number

difference value 1is larger than zero.

2. The method of claim 1, wherein sald registering

step further comprises the steps of:

outputting a first voice message inquiring whether
or not to register said voice entry in a storage area for
the hands-free kit, and waiting for a user's response

thereto;

upon receipt of the user's response, playing back
said voice entry and outputting a second voilce message
requiring the user to repeat the played back voice entry;

and

recognizing voice entry input by the user in

response to the second voice message, and registering the
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input voice entry in the storage area for the hands-free

kit.

3. The method of claim 1, wherein said registering

step further comprises the steps of:

outputting a first voilice message inquiring whether
or not to register said voice entry in a storage area for
the hands-free kit, and waiting for a user's response

thereto;

upon receipt of the user's response, playing back
sald voice entry and outputting a second voice message

requiring the user to repeat the played back voice entry;

recognizing voice entry input by the user in
response to the second voice message, outputting a third
volce message requiring the user to utter the voice entry
again, recognizing the voice entry uttered again by the
user, and comparing the first input voice entry with the
second input voice entry to calculate a difference wvalue

therebetween; and

comparing salid difference value with a
predetermined value, and registering the first and second
input voice entries i1n the storage area for the hands-free
kit, if the difference value is smaller than the

predetermined value.

4, The method of claim 3, further comprising the step
of outputting a fourth voice message informing completion of

the voice registration, after registering the voice entries.

5. The method of claim 3, further comprising the step

of outputting a fifth voice message requiring the user to
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reglster the voice entry again, 1f the difference value is

greater than the predetermined value.

6. The method of claim 1, further comprising the step
of registering a voice entry for the handset, in response to
a user confirmation, 1f the difference value 1s smaller than

Z€Yo0.

7. The method of claim 6, wherein said registering

step further comprises the steps of:

outputting a first voice message ingquiring whether
or not to register said voice entry in a storage area for

the handset, and waiting for a user's response thereto;

upon receipt of the user's response, playing back
salid voice entry and outputting a second volce message
requiring the user to repeat the played back voilce entry;

and

recognizing voice entry input by the user in
response to the second voice message, and registering the

input voice entry in the storage area for the handset.

8. The method of claim 6, wherein said registering

step further comprises the steps of:

outputting a first voice message inquiring whether
or not to register said volce entry 1n a storage area for

the handset, and waiting for a user's response thereto;

upon receipt of the user's response, playing back
said voice entry and outputting a second voice message

requiring the user to repeat the played back voice entry;

recognizing voice entry input by the user 1in

response to the second voice message, outputting a third
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voice message requliring the user to utter the voice entry
again, recognizing the voice entry uttered again by the
user, and comparing the first input voice entry with the

second input volce entry to calculate a difference value

5 therebetween; and

comparing said difference value with a
predetermined value, and registering the first and second
input voice entries in the storage area for the handset, if

the difference value 1s smaller than the predetermined

10 walue.

9. The method of claim 8, further comprising the step
of outputting a fourth voice message informing completion of

the voice registration, after registering the voice entries.

10. The method of claim 8, further comprising the step

15 of outputting a fifth voice message requiring the user to

register the voice entry again, 1f the difference value is

greater than the predetermined value.

11. A method for managing voice registration entries

of voice recognition apparatus for use in both a handset and

20 a hands-free kit, the method comprising the steps of:

determining whether the handset 1s set to a hands-

free mode where the handset is mounted on a cradle;

comparing a registration entry number for the
handset with a registration entry number for the hands-free
25 kit to calculate an entry number difference value

therebetween, 1f the handset is set to the hands-free mode;

performing a voice recognition process, 1f the

entry number difference value is substantially zero; and
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registering a volice entry for the handset, in
response to a user confirmation, 1f the entry number

difference value is smaller than zero.

12. The method of claim 11, wherein said registering

step further comprises the steps of:

outputting a first voice message inquiring whether
or not to register said voice entry 1in a storage area for

the handset, and waiting for a user's response thereto;

upon receipt of the user's response, playing back
said voice entry and outputting a second voice message
requiring the user to repeat the played back voice entry;

and

recognizing voice entry input by the user in
response to the second voice message, and registering the

input voice entry in the storage area for the handset.

13. The method of claim 11, wherein said registering

step further comprises the steps of:

outputting a first volce message ingqulring whether
or not to register said voice entry in a storage area for

the handset, and waiting for a user's response thereto;

upon receipt of the user's response, playing back
sald voice entry and outputting a second voice message

requiring the user to repeat the played back voice entry;

recognizing voice entry input by the user in
response to the second voice message, outputting a third
voice message requiring the user to utter the voice entry
again, recognizing the voice entry uttered again by the

user, and comparing the first input voice entry with the



CA 02301774 2003-09-08

75998-63

19

second input voice entry to calculate a difference value

therebetween; and

comparing said difference value with a
predetermined value, and registering the first and second
5 input voice entries in the storage area for the handset, 1if

the difference value is smaller than the predetermined

value.

14 . The method of claim 13, further comprising the
step of outputting a fourth voice message informing

10 completion of the voice registration, after registering the

vOolce entries.

15. The method of claim 13, further comprising the
step of outputting a fifth voice message requiring the user

to register the voice entry again, 1f the difference value

15 1is greater than the predetermined value.

16. Apparatus for managing voice registration entries

of voice recognition apparatus for use in both a handset and

a hands-free kit, the apparatus comprising:

means for determining whether the handset 1s set

20 to a hands-free mode where the handset 18 mounted on a

cradle, thus connecting with the hands-free kit;

means for comparing a registration entry number
for the handset with a registration entry number for the
hands-free kit to calculate an entry number difference value

25 therebetween, if the handset 1s set to the hands-free mode;

means for performing a voice recognition process

if the entry number difference value 1s substantially zero;

and
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means for registering a voice entry for the hands-
free kit, in response to a user confirmation, if the entry

number difference value 1s larger than zero.

17. Apparatus for managing volce registration entries
of voice recognition apparatus for use 1n both a handset and

a hands-free kit, the apparatus comprising:

means for determining whether the handset 1s set
to a hands-free mode where the handset is mounted on a

cradle;

means for comparing a registration entry number
for the handset with a registration entry number for the
hands-free kit to calculate an entry difference value

therebetween, if the handset i1is set to the hands-free mode;

means for performing a voice recognition process,
if the entry number difference wvalue is substantially zero;

and

means for registering a voice entry for the
handset, in response to a user confirmation, 1f the entry

number difference value is smaller than zero.
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